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HDI Side

DGND

+2.5VA

AGND

+2.5VA

AGND DGND

+2.5VD

+2.5VD

0_CHIP1_OUT 1P
0_CHIP1_OUT 1N
0_CHIP2_OUT 1P
0_CHIP2_OUT 1N
0_CHIP3_OUT 1P
0_CHIP3_OUT 1N
0_CHIP4_OUT 1P
0_CHIP4_OUT 1N

0_CHIP5_OUT 1P
0_CHIP5_OUT 1N
0_CHIP7_OUT 1P
0_CHIP7_OUT 1N
0_CHIP9_OUT 1P
0_CHIP9_OUT 1N
0_CHIP11_OUT 1P
0_CHIP11_OUT 1N
0_CHIP13_OUT 1P
0_CHIP13_OUT 1N

0_CHIP6_OUT 1P
0_CHIP6_OUT 1N
0_CHIP8_OUT 1P
0_CHIP8_OUT 1N
0_CHIP10_OUT 1P
0_CHIP10_OUT 1N
0_CHIP12_OUT 1P

0_SC_OUT0n

0_CHIP1_OUT 0P
0_CHIP1_OUT 0N
0_CHIP2_OUT 0P
0_CHIP2_OUT 0N
0_CHIP3_OUT 0P
0_CHIP3_OUT 0N
0_CHIP4_OUT 0P
0_CHIP4_OUT 0N

0_CHIP5_OUT 0P
0_CHIP5_OUT 0N
0_CHIP7_OUT 0P
0_CHIP7_OUT 0N
0_CHIP9_OUT 0P
0_CHIP9_OUT 0N
0_CHIP11_OUT 0P
0_CHIP11_OUT 0N
0_CHIP13_OUT 0P
0_CHIP13_OUT 0N

0_CHIP6_OUT 0P
0_CHIP6_OUT 0N
0_CHIP8_OUT 0P
0_CHIP8_OUT 0N
0_CHIP10_OUT 0P
0_CHIP10_OUT 0N
0_CHIP12_OUT 0P
0_CHIP12_OUT 0N

0_OUT_CLK0n
0_OUT_CLK0p

1_OUT_CLK1n
1_OUT_CLK1p

1_CHIP1_OUT 0P
1_CHIP1_OUT 0N
1_CHIP2_OUT 0P
1_CHIP2_OUT 0N
1_CHIP3_OUT 0P
1_CHIP3_OUT 0N
1_CHIP4_OUT 0P
1_CHIP4_OUT 0N

1_CHIP5_OUT 0P
1_CHIP5_OUT 0N
1_CHIP7_OUT 0P
1_CHIP7_OUT 0N
1_CHIP9_OUT 0P
1_CHIP9_OUT 0N
1_CHIP11_OUT 0P
1_CHIP11_OUT 0N
1_CHIP13_OUT 0P
1_CHIP13_OUT 0N

1_CHIP6_OUT 0P
1_CHIP6_OUT 0N
1_CHIP8_OUT 0P
1_CHIP8_OUT 0N
1_CHIP10_OUT 0P
1_CHIP10_OUT 0N
1_CHIP12_OUT 0P
1_CHIP12_OUT 0N

1_SC_OUT1n
1_SC_OUT1p

0_CHIP12_OUT 1N

0_SC_OUT0p

0_CHIP[1:13]_OUT 0P,0_CHIP[1:13]_OUT 0N,0_CHIP[1:13]_OUT 1P,0_CHIP[1:13]_OUT 1N,1_CHIP[1:13]_OUT 0P,1_CHIP[1:13]_OUT 0N,1_CHIP[1:13]_OUT 1P,1_CHIP[1:13]_OUT 1N

1_CHIP1_OUT 1P

1_CHIP2_OUT 1P

1_CHIP3_OUT 1P

1_CHIP4_OUT 1P

1_CHIP5_OUT 1P

1_CHIP6_OUT 1P

1_CHIP7_OUT 1P

1_CHIP8_OUT 1P

1_CHIP9_OUT 1P

1_CHIP10_OUT 1P

1_CHIP11_OUT 1P

1_CHIP12_OUT 1P

1_CHIP13_OUT 1P

1_CHIP1_OUT 1N

1_CHIP2_OUT 1N

1_CHIP3_OUT 1N

1_CHIP4_OUT 1N

1_CHIP5_OUT 1N

1_CHIP6_OUT 1N

1_CHIP7_OUT 1N

1_CHIP8_OUT 1N

1_CHIP9_OUT 1N

1_CHIP10_OUT 1N

1_CHIP11_OUT 1N

1_CHIP12_OUT 1N

1_CHIP13_OUT 1N

0_CAL_INJECT0

0_RESET0p
0_RESET0n
0_SC_IN0p
0_SC_IN0n
0_BCO_CLK0p
0_BCO_CLK0n

1_CAL_INJECT1

1_BCO_CLK1n
1_BCO_CLK1p
1_SC_IN1n
1_SC_IN1p
1_RESET1n
1_RESET1p

10U

1 2

C1

10UC2

21

C3 10U

21

1 2

C4 10U

+2.5VA+2.5VD

0_CHIP1_OUT 1P
0_CHIP1_OUT 1N
0_CHIP2_OUT 1P
0_CHIP2_OUT 1N

0_CHIP3_OUT 1P
0_CHIP3_OUT 1N
0_CHIP4_OUT 1P
0_CHIP4_OUT 1N

0_CHIP5_OUT 1P
0_CHIP5_OUT 1N
0_CHIP7_OUT 1P
0_CHIP7_OUT 1N

0_CHIP9_OUT 1P
0_CHIP9_OUT 1N
0_CHIP11_OUT 1P
0_CHIP11_OUT 1N

0_CHIP13_OUT 1P
0_CHIP13_OUT 1N

0_CHIP6_OUT 1P
0_CHIP6_OUT 1N

0_CHIP8_OUT 1P
0_CHIP8_OUT 1N

0_CHIP10_OUT 1P
0_CHIP10_OUT 1N

0_CHIP12_OUT 1P

0_SC_OUT0n

0_CHIP1_OUT 0P
0_CHIP1_OUT 0N
0_CHIP2_OUT 0P
0_CHIP2_OUT 0N

0_CHIP3_OUT 0P
0_CHIP3_OUT 0N
0_CHIP4_OUT 0P
0_CHIP4_OUT 0N

0_CHIP5_OUT 0P
0_CHIP5_OUT 0N
0_CHIP7_OUT 0P
0_CHIP7_OUT 0N

0_CHIP9_OUT 0P
0_CHIP9_OUT 0N
0_CHIP11_OUT 0P
0_CHIP11_OUT 0N

0_CHIP13_OUT 0P
0_CHIP13_OUT 0N

0_CHIP6_OUT 0P
0_CHIP6_OUT 0N

0_CHIP8_OUT 0P
0_CHIP8_OUT 0N

0_CHIP10_OUT 0P
0_CHIP10_OUT 0N

0_CHIP12_OUT 0P
0_CHIP12_OUT 0N

0_OUT_CLK0n
0_OUT_CLK0p

1_OUT_CLK1n
1_OUT_CLK1p

1_CHIP1_OUT 0P
1_CHIP1_OUT 0N
1_CHIP2_OUT 0P
1_CHIP2_OUT 0N

1_CHIP3_OUT 0P
1_CHIP3_OUT 0N
1_CHIP4_OUT 0P
1_CHIP4_OUT 0N

1_CHIP5_OUT 0P
1_CHIP5_OUT 0N
1_CHIP7_OUT 0P
1_CHIP7_OUT 0N

1_CHIP9_OUT 0P
1_CHIP9_OUT 0N
1_CHIP11_OUT 0P
1_CHIP11_OUT 0N

1_CHIP13_OUT 0P
1_CHIP13_OUT 0N

1_CHIP6_OUT 0P
1_CHIP6_OUT 0N

1_CHIP8_OUT 0P
1_CHIP8_OUT 0N

1_CHIP10_OUT 0P
1_CHIP10_OUT 0N

1_CHIP12_OUT 0P
1_CHIP12_OUT 0N

1_SC_OUT1n
1_SC_OUT1p

0_CHIP12_OUT 1N

0_SC_OUT0p

1_CHIP1_OUT 1P

1_CHIP2_OUT 1P

1_CHIP3_OUT 1P

1_CHIP4_OUT 1P

1_CHIP5_OUT 1P
1_CHIP6_OUT 1P

1_CHIP7_OUT 1P

1_CHIP8_OUT 1P
1_CHIP9_OUT 1P

1_CHIP10_OUT 1P
1_CHIP11_OUT 1P

1_CHIP12_OUT 1P
1_CHIP13_OUT 1P

1_CHIP1_OUT 1N

1_CHIP2_OUT 1N

1_CHIP3_OUT 1N

1_CHIP4_OUT 1N

1_CHIP5_OUT 1N
1_CHIP6_OUT 1N

1_CHIP7_OUT 1N
1_CHIP8_OUT 1N

1_CHIP9_OUT 1N
1_CHIP10_OUT 1N

1_CHIP11_OUT 1N

1_CHIP12_OUT 1N
1_CHIP13_OUT 1N

0_CAL_INJECT0 0_RESET0p
0_RESET0n

0_SC_IN0p
0_SC_IN0n

0_BCO_CLK0p
0_BCO_CLK0n

1_CAL_INJECT1

1_BCO_CLK1n
1_BCO_CLK1p

1_SC_IN1n
1_SC_IN1p

1_RESET1n
1_RESET1p

A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20 B20

B19
B18
B17
B16
B15
B14
B13
B12
B11
B10

B9
B8
B7
B6
B5
B4
B3
B2
B1

A21
A22
A23
A24
A25
A26
A27
A28
A29
A30
A31
A32
A33
A34
A35
A36
A37
A38
A39
A40 B40

B39
B38
B37
B36
B35
B34
B33
B32
B31
B30
B29
B28
B27
B26
B25
B24
B23
B22
B21

A41
A42
A43
A44
A45
A46
A47
A48
A49
A50 B50

B49
B48
B47
B46
B45
B44
B43
B42
B41

A51
A52

B51
B52

A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20 B20

B19
B18
B17
B16
B15
B14
B13
B12
B11
B10

B9
B8
B7
B6
B5
B4
B3
B2
B1

A21
A22
A23
A24
A25
A26
A27
A28
A29
A30
A31
A32
A33
A34
A35
A36
A37
A38
A39
A40 B40

B39
B38
B37
B36
B35
B34
B33
B32
B31
B30
B29
B28
B27
B26
B25
B24
B23
B22
B21

A41
A42
A43
A44
A45
A46
A47
A48
A49
A50 B50

B49
B48
B47
B46
B45
B44
B43
B42
B41

A51
A52

B51
B52

A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20 B20

B19
B18
B17
B16
B15
B14
B13
B12
B11
B10

B9
B8
B7
B6
B5
B4
B3
B2
B1

A21
A22
A23
A24
A25
A26
A27
A28
A29
A30
A31
A32
A33
A34
A35
A36
A37
A38
A39
A40 B40

B39
B38
B37
B36
B35
B34
B33
B32
B31
B30
B29
B28
B27
B26
B25
B24
B23
B22
B21

A41
A42
A43
A44
A45
A46
A47
A48
A49
A50 B50

B49
B48
B47
B46
B45
B44
B43
B42
B41

A51
A52

B51
B52

B23

A49

XSLS00-52-Cable

B41

B50

A41

CN3

B42
B43

B45
B46
B47
B48

A50

A48

B44

A52
A51

A47

A44

A42

A45

B52

B21

B51

B49

A46

A43

B22

B34

B37

A29
A28

A30

A35

B24

B35

B32

B29

B36

B25

B39
A40

A33

B40

B31

A39

B28

B38A38

A31

A27

B30

B33

B26
B27

A32

A37

A26

A34

A36

B2

B19

B4

B8

B10

A18

A15

B6
B5

B12

B9

A20
A19

B17
B18

B15

A17

B7

A16

A14

B1

A25

B16

B3

B14

A21

B11

B13

B20

A24
A23
A22

A5

A2

A13
A12

A4

A1

A7
A6

A8
A9

A11

A3

A10
B9

B20

B13

B18

A13

A11
A10

A19

A8

A15

A7

B15

B17

B19
A18

A6

A12

A5

B8

A16

A9

A4

B14

A20

B7

B16

B6

B12

A14

B10

A17

B11

A3

A1
A2

B46
A47
A46

A41

B50

B24

B26

A42

A49

A45

B22
B23

B42

B27

B31
B32

A43

B29

B49
A50

A44

B30

B33

B21

B48A48

B25

B28

B47

B45

B43
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A29

B37

B40

A37
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A25
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B39
A40
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A32
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A30
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ROC Side
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0_CHIP[1:13]_OUT 0P,0_CHIP[1:13]_OUT 0N,0_CHIP[1:13]_OUT 1P,0_CHIP[1:13]_OUT 1N,1_CHIP[1:13]_OUT 0P,1_CHIP[1:13]_OUT 0N,1_CHIP[1:13]_OUT 1P,1_CHIP[1:13]_OUT 1N

0_CHIP1_OUT 0P

0_CHIP2_OUT 0P

0_CHIP3_OUT 0P

0_CHIP4_OUT 0P

0_CHIP5_OUT 0P

0_CHIP6_OUT 0P

0_CHIP7_OUT 0P

0_CHIP8_OUT 0P

0_CHIP9_OUT 0P

0_CHIP10_OUT 0P

0_CHIP11_OUT 0P

0_CHIP12_OUT 0P

0_CHIP13_OUT 0P

0_CHIP1_OUT 0N

0_CHIP2_OUT 0N

0_CHIP3_OUT 0N

0_CHIP4_OUT 0N

0_CHIP5_OUT 0N

0_CHIP6_OUT 0N

0_CHIP7_OUT 0N

0_CHIP8_OUT 0N

0_CHIP9_OUT 0N

0_CHIP10_OUT 0N

0_CHIP11_OUT 0N

0_CHIP12_OUT 0N

0_CHIP13_OUT 0N

0_CHIP1_OUT 1P

0_CHIP2_OUT 1P

0_CHIP3_OUT 1P

0_CHIP4_OUT 1P

0_CHIP5_OUT 1P

0_CHIP6_OUT 1P

0_CHIP7_OUT 1P

0_CHIP8_OUT 1P

0_CHIP9_OUT 1P

0_CHIP10_OUT 1P

0_CHIP11_OUT 1P

0_CHIP12_OUT 1P

0_CHIP13_OUT 1P

0_CHIP1_OUT 1N

0_CHIP2_OUT 1N

0_CHIP3_OUT 1N

0_CHIP4_OUT 1N

0_CHIP5_OUT 1N

0_CHIP6_OUT 1N

0_CHIP7_OUT 1N

0_CHIP8_OUT 1N

0_CHIP9_OUT 1N

0_CHIP10_OUT 1N

0_CHIP11_OUT 1N

0_CHIP12_OUT 1N

0_CHIP13_OUT 1N

1_CHIP1_OUT 0P

1_CHIP2_OUT 0P

1_CHIP3_OUT 0P

1_CHIP4_OUT 0P

1_CHIP5_OUT 0P

1_CHIP6_OUT 0P

1_CHIP7_OUT 0P

1_CHIP8_OUT 0P

1_CHIP9_OUT 0P

1_CHIP10_OUT 0P

1_CHIP11_OUT 0P

1_CHIP12_OUT 0P

1_CHIP13_OUT 0P

1_CHIP1_OUT 0N

1_CHIP2_OUT 0N

1_CHIP3_OUT 0N

1_CHIP4_OUT 0N

1_CHIP5_OUT 0N

1_CHIP6_OUT 0N

1_CHIP7_OUT 0N

1_CHIP8_OUT 0N

1_CHIP9_OUT 0N

1_CHIP10_OUT 0N

1_CHIP11_OUT 0N

1_CHIP12_OUT 0N

1_CHIP13_OUT 0N

1_CHIP1_OUT 1P

1_CHIP2_OUT 1P

1_CHIP3_OUT 1P

1_CHIP4_OUT 1P

1_CHIP5_OUT 1P

1_CHIP6_OUT 1P

1_CHIP7_OUT 1P

1_CHIP8_OUT 1P

1_CHIP9_OUT 1P

1_CHIP10_OUT 1P

1_CHIP11_OUT 1P

1_CHIP12_OUT 1P

1_CHIP13_OUT 1P

1_CHIP1_OUT 1N

1_CHIP2_OUT 1N

1_CHIP3_OUT 1N

1_CHIP4_OUT 1N

1_CHIP5_OUT 1N

1_CHIP6_OUT 1N

1_CHIP7_OUT 1N

1_CHIP8_OUT 1N

1_CHIP9_OUT 1N

1_CHIP10_OUT 1N

1_CHIP11_OUT 1N

1_CHIP12_OUT 1N

1_CHIP13_OUT 1N

+2.5VA

AGND

+2.5VA

AGND DGND

+2.5VD

+2.5VD

0_CHIP1_OUT 0P

0_CHIP2_OUT 0P

0_CHIP3_OUT 0P

0_CHIP4_OUT 0P
CAL_INJECT0

CAL_INJECT1

2

10U

1

C1

10U

1 2

C2

1 2

C4 10U

10UC3

21

0_CHIP5_OUT 0P

0_CHIP6_OUT 0P

0_CHIP7_OUT 0P 0_CHIP8_OUT 0P

0_CHIP9_OUT 0P 0_CHIP10_OUT 0P

0_CHIP11_OUT 0P

0_CHIP12_OUT 0P

0_CHIP13_OUT 0P

0_CHIP1_OUT 0N

0_CHIP2_OUT 0N

0_CHIP3_OUT 0N

0_CHIP4_OUT 0N

0_CHIP5_OUT 0N

0_CHIP6_OUT 0N

0_CHIP7_OUT 0N 0_CHIP8_OUT 0N

0_CHIP9_OUT 0N 0_CHIP10_OUT 0N

0_CHIP11_OUT 0N

0_CHIP12_OUT 0N

0_CHIP13_OUT 0N

0_CHIP1_OUT 1P

0_CHIP2_OUT 1P

0_CHIP3_OUT 1P

0_CHIP4_OUT 1P

0_CHIP5_OUT 1P 0_CHIP6_OUT 1P

0_CHIP7_OUT 1P

0_CHIP8_OUT 1P

0_CHIP9_OUT 1P

0_CHIP10_OUT 1P0_CHIP11_OUT 1P

0_CHIP12_OUT 1P0_CHIP13_OUT 1P

0_CHIP1_OUT 1N

0_CHIP2_OUT 1N

0_CHIP3_OUT 1N

0_CHIP4_OUT 1N

0_CHIP5_OUT 1N 0_CHIP6_OUT 1N

0_CHIP7_OUT 1N

0_CHIP8_OUT 1N

0_CHIP9_OUT 1N

0_CHIP10_OUT 1N0_CHIP11_OUT 1N

0_CHIP12_OUT 1N0_CHIP13_OUT 1N

1_CHIP1_OUT 0P

1_CHIP2_OUT 0P

1_CHIP3_OUT 0P

1_CHIP4_OUT 0P

1_CHIP5_OUT 0P

1_CHIP6_OUT 0P

1_CHIP7_OUT 0P 1_CHIP8_OUT 0P

1_CHIP9_OUT 0P 1_CHIP10_OUT 0P

1_CHIP11_OUT 0P

1_CHIP12_OUT 0P

1_CHIP13_OUT 0P

1_CHIP1_OUT 0N

1_CHIP2_OUT 0N

1_CHIP3_OUT 0N

1_CHIP4_OUT 0N

1_CHIP5_OUT 0N

1_CHIP6_OUT 0N

1_CHIP7_OUT 0N 1_CHIP8_OUT 0N

1_CHIP9_OUT 0N 1_CHIP10_OUT 0N

1_CHIP11_OUT 0N

1_CHIP12_OUT 0N

1_CHIP13_OUT 0N

1_CHIP1_OUT 1P

1_CHIP2_OUT 1P

1_CHIP3_OUT 1P

1_CHIP4_OUT 1P

1_CHIP5_OUT 1P 1_CHIP6_OUT 1P

1_CHIP7_OUT 1P

1_CHIP8_OUT 1P

1_CHIP9_OUT 1P

1_CHIP10_OUT 1P1_CHIP11_OUT 1P

1_CHIP12_OUT 1P1_CHIP13_OUT 1P

1_CHIP1_OUT 1N

1_CHIP2_OUT 1N

1_CHIP3_OUT 1N

1_CHIP4_OUT 1N

1_CHIP5_OUT 1N 1_CHIP6_OUT 1N

1_CHIP7_OUT 1N

1_CHIP8_OUT 1N

1_CHIP9_OUT 1N

1_CHIP10_OUT 1N1_CHIP11_OUT 1N

1_CHIP12_OUT 1N1_CHIP13_OUT 1N

SC_OUT0n
SC_OUT0p

SC_OUT1n
SC_OUT1p

OUT_CLK0n
OUT_CLK0p

BCO_CLK0n
BCO_CLK0p

SC_IN0n
SC_IN0p

RESET0n
RESET0p

OUT_CLK1n
OUT_CLK1p

BCO_CLK1n
BCO_CLK1p

SC_IN1n
SC_IN1p

RESET1n
RESET1p

CAL_INJECT1

CAL_INJECT0

OUT_CLK0n OUT_CLK0p

SC_OUT0n SC_OUT0p

BCO_CLK0n BCO_CLK0p

SC_IN0nSC_IN0p

RESET0n RESET0p

SC_OUT1nSC_OUT1p

SC_IN1n SC_IN1p

OUT_CLK1n OUT_CLK1p

RESET1nRESET1p

BCO_CLK1nBCO_CLK1p

+2.5VA+2.5VD

+2.5VA +2.5VD

AGND DGNDCN7CN6

CN8 CN9

DGND

+2.5VA

+2.5VD

DF18C-100DP-0.4V

CN2

MP2
MP4MP3

MP1
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42

94
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MP2
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CN5

2
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HDI Side

DGND

+2.5VA

AGND

+2.5VA

AGND DGND

+2.5VD

+2.5VD

0_CHIP1_OUT 1P
0_CHIP1_OUT 1N
0_CHIP2_OUT 1P
0_CHIP2_OUT 1N
0_CHIP3_OUT 1P
0_CHIP3_OUT 1N
0_CHIP4_OUT 1P
0_CHIP4_OUT 1N

0_CHIP5_OUT 1P
0_CHIP5_OUT 1N
0_CHIP7_OUT 1P
0_CHIP7_OUT 1N
0_CHIP9_OUT 1P
0_CHIP9_OUT 1N
0_CHIP11_OUT 1P
0_CHIP11_OUT 1N
0_CHIP13_OUT 1P
0_CHIP13_OUT 1N

0_CHIP6_OUT 1P
0_CHIP6_OUT 1N
0_CHIP8_OUT 1P
0_CHIP8_OUT 1N
0_CHIP10_OUT 1P
0_CHIP10_OUT 1N
0_CHIP12_OUT 1P

0_SC_OUT0n

0_CHIP1_OUT 0P
0_CHIP1_OUT 0N
0_CHIP2_OUT 0P
0_CHIP2_OUT 0N
0_CHIP3_OUT 0P
0_CHIP3_OUT 0N
0_CHIP4_OUT 0P
0_CHIP4_OUT 0N

0_CHIP5_OUT 0P
0_CHIP5_OUT 0N
0_CHIP7_OUT 0P
0_CHIP7_OUT 0N
0_CHIP9_OUT 0P
0_CHIP9_OUT 0N
0_CHIP11_OUT 0P
0_CHIP11_OUT 0N
0_CHIP13_OUT 0P
0_CHIP13_OUT 0N

0_CHIP6_OUT 0P
0_CHIP6_OUT 0N
0_CHIP8_OUT 0P
0_CHIP8_OUT 0N
0_CHIP10_OUT 0P
0_CHIP10_OUT 0N
0_CHIP12_OUT 0P
0_CHIP12_OUT 0N

0_OUT_CLK0n
0_OUT_CLK0p

1_OUT_CLK1n
1_OUT_CLK1p

1_CHIP1_OUT 0P
1_CHIP1_OUT 0N
1_CHIP2_OUT 0P
1_CHIP2_OUT 0N
1_CHIP3_OUT 0P
1_CHIP3_OUT 0N
1_CHIP4_OUT 0P
1_CHIP4_OUT 0N

1_CHIP5_OUT 0P
1_CHIP5_OUT 0N
1_CHIP7_OUT 0P
1_CHIP7_OUT 0N
1_CHIP9_OUT 0P
1_CHIP9_OUT 0N
1_CHIP11_OUT 0P
1_CHIP11_OUT 0N
1_CHIP13_OUT 0P
1_CHIP13_OUT 0N

1_CHIP6_OUT 0P
1_CHIP6_OUT 0N
1_CHIP8_OUT 0P
1_CHIP8_OUT 0N
1_CHIP10_OUT 0P
1_CHIP10_OUT 0N
1_CHIP12_OUT 0P
1_CHIP12_OUT 0N

1_SC_OUT1n
1_SC_OUT1p

0_CHIP12_OUT 1N

0_SC_OUT0p

0_CHIP[1:13]_OUT 0P,0_CHIP[1:13]_OUT 0N,0_CHIP[1:13]_OUT 1P,0_CHIP[1:13]_OUT 1N,1_CHIP[1:13]_OUT 0P,1_CHIP[1:13]_OUT 0N,1_CHIP[1:13]_OUT 1P,1_CHIP[1:13]_OUT 1N

1_CHIP1_OUT 1P

1_CHIP2_OUT 1P

1_CHIP3_OUT 1P

1_CHIP4_OUT 1P

1_CHIP5_OUT 1P

1_CHIP6_OUT 1P

1_CHIP7_OUT 1P

1_CHIP8_OUT 1P

1_CHIP9_OUT 1P

1_CHIP10_OUT 1P

1_CHIP11_OUT 1P

1_CHIP12_OUT 1P

1_CHIP13_OUT 1P

1_CHIP1_OUT 1N

1_CHIP2_OUT 1N

1_CHIP3_OUT 1N

1_CHIP4_OUT 1N

1_CHIP5_OUT 1N

1_CHIP6_OUT 1N

1_CHIP7_OUT 1N

1_CHIP8_OUT 1N

1_CHIP9_OUT 1N

1_CHIP10_OUT 1N

1_CHIP11_OUT 1N

1_CHIP12_OUT 1N

1_CHIP13_OUT 1N

0_CAL_INJECT0

0_RESET0p
0_RESET0n
0_SC_IN0p
0_SC_IN0n
0_BCO_CLK0p
0_BCO_CLK0n

1_CAL_INJECT1

1_BCO_CLK1n
1_BCO_CLK1p
1_SC_IN1n
1_SC_IN1p
1_RESET1n
1_RESET1p

10U

1 2

C1

10UC2

21

C3 10U

21

1 2

C4 10U

+2.5VA+2.5VD

0_CHIP1_OUT 1P
0_CHIP1_OUT 1N
0_CHIP2_OUT 1P
0_CHIP2_OUT 1N

0_CHIP3_OUT 1P
0_CHIP3_OUT 1N
0_CHIP4_OUT 1P
0_CHIP4_OUT 1N

0_CHIP5_OUT 1P
0_CHIP5_OUT 1N
0_CHIP7_OUT 1P
0_CHIP7_OUT 1N

0_CHIP9_OUT 1P
0_CHIP9_OUT 1N
0_CHIP11_OUT 1P
0_CHIP11_OUT 1N

0_CHIP13_OUT 1P
0_CHIP13_OUT 1N

0_CHIP6_OUT 1P
0_CHIP6_OUT 1N

0_CHIP8_OUT 1P
0_CHIP8_OUT 1N

0_CHIP10_OUT 1P
0_CHIP10_OUT 1N

0_CHIP12_OUT 1P

0_SC_OUT0n

0_CHIP1_OUT 0P
0_CHIP1_OUT 0N
0_CHIP2_OUT 0P
0_CHIP2_OUT 0N

0_CHIP3_OUT 0P
0_CHIP3_OUT 0N
0_CHIP4_OUT 0P
0_CHIP4_OUT 0N

0_CHIP5_OUT 0P
0_CHIP5_OUT 0N
0_CHIP7_OUT 0P
0_CHIP7_OUT 0N

0_CHIP9_OUT 0P
0_CHIP9_OUT 0N
0_CHIP11_OUT 0P
0_CHIP11_OUT 0N

0_CHIP13_OUT 0P
0_CHIP13_OUT 0N

0_CHIP6_OUT 0P
0_CHIP6_OUT 0N

0_CHIP8_OUT 0P
0_CHIP8_OUT 0N

0_CHIP10_OUT 0P
0_CHIP10_OUT 0N

0_CHIP12_OUT 0P
0_CHIP12_OUT 0N

0_OUT_CLK0n
0_OUT_CLK0p

1_OUT_CLK1n
1_OUT_CLK1p

1_CHIP1_OUT 0P
1_CHIP1_OUT 0N
1_CHIP2_OUT 0P
1_CHIP2_OUT 0N

1_CHIP3_OUT 0P
1_CHIP3_OUT 0N
1_CHIP4_OUT 0P
1_CHIP4_OUT 0N

1_CHIP5_OUT 0P
1_CHIP5_OUT 0N
1_CHIP7_OUT 0P
1_CHIP7_OUT 0N

1_CHIP9_OUT 0P
1_CHIP9_OUT 0N
1_CHIP11_OUT 0P
1_CHIP11_OUT 0N

1_CHIP13_OUT 0P
1_CHIP13_OUT 0N

1_CHIP6_OUT 0P
1_CHIP6_OUT 0N

1_CHIP8_OUT 0P
1_CHIP8_OUT 0N

1_CHIP10_OUT 0P
1_CHIP10_OUT 0N

1_CHIP12_OUT 0P
1_CHIP12_OUT 0N

1_SC_OUT1n
1_SC_OUT1p

0_CHIP12_OUT 1N

0_SC_OUT0p

1_CHIP1_OUT 1P

1_CHIP2_OUT 1P

1_CHIP3_OUT 1P

1_CHIP4_OUT 1P

1_CHIP5_OUT 1P
1_CHIP6_OUT 1P

1_CHIP7_OUT 1P

1_CHIP8_OUT 1P
1_CHIP9_OUT 1P

1_CHIP10_OUT 1P
1_CHIP11_OUT 1P

1_CHIP12_OUT 1P
1_CHIP13_OUT 1P

1_CHIP1_OUT 1N

1_CHIP2_OUT 1N

1_CHIP3_OUT 1N

1_CHIP4_OUT 1N

1_CHIP5_OUT 1N
1_CHIP6_OUT 1N

1_CHIP7_OUT 1N
1_CHIP8_OUT 1N

1_CHIP9_OUT 1N
1_CHIP10_OUT 1N

1_CHIP11_OUT 1N

1_CHIP12_OUT 1N
1_CHIP13_OUT 1N

0_CAL_INJECT0 0_RESET0p
0_RESET0n

0_SC_IN0p
0_SC_IN0n

0_BCO_CLK0p
0_BCO_CLK0n

1_CAL_INJECT1

1_BCO_CLK1n
1_BCO_CLK1p

1_SC_IN1n
1_SC_IN1p

1_RESET1n
1_RESET1p

A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20 B20

B19
B18
B17
B16
B15
B14
B13
B12
B11
B10
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A21
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B39
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A41
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A49
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• P/N pair of LVDS is in parallel 
configuration.
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１．目的

XSL(AWG46 50Ω)の伝送特性を測定する。

２．サンプル

・XSL00-40L (基板側, 40pin)

・XSL20-40SS-010-B (40pin, 100mm, 1:1)

写真 1 評価基板及びサンプル 図 1 ピンアサイン

15
16
17
18
19

図 2 差動組み合わせ

３．測定項目

1．インピーダンス

2．アイ ダイヤグラム

3．Sパラメータ

４．測定機器及びソフトウェア

1. 4Port Network Analyzer N5230A Agilent Technologies

2. Digital Sampling Oscilloscope TDS8200 Tektronix

Sampling MODULE 80E04 Tektronix

3. Data Timing Generator DTG 5334 Tektronix

Output Module DTGM30 Tektronix

4. Digital Serial Analyzer DSA 70804 Tektronix

Differential Probe P7380SMA Tektronix

5. TDR and VNA software IConnect and MeasureXtractor

Tektronix

GND
㻿ignal

並列ペア

千鳥ペア

13 GND
14 GND
15
16
17
18
19
20
21
22
23
24
25
26
27 GND
28 GND

※開発中の製品の為、品名は変更の

可能性があります。

• Two pairs of CHIP data lines 
distributed in separate XSLs.

• Two pairs of data lines in CHIP are 
unified into the same XSL

Red：Good
Blue：Worrisome

Parallel pair

Stagger pair
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• The P/N pairs of LVDS are 
staggered pairs.

• Is it possible to secure the same 
length distribution line even with 
staggered pairs?

2/18

ES-0046

１．目的

XSL(AWG46 50Ω)の伝送特性を測定する。

２．サンプル

・XSL00-40L (基板側, 40pin)

・XSL20-40SS-010-B (40pin, 100mm, 1:1)

写真 1 評価基板及びサンプル 図 1 ピンアサイン
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図 2 差動組み合わせ

３．測定項目

1．インピーダンス

2．アイ ダイヤグラム

3．Sパラメータ

４．測定機器及びソフトウェア

1. 4Port Network Analyzer N5230A Agilent Technologies

2. Digital Sampling Oscilloscope TDS8200 Tektronix

Sampling MODULE 80E04 Tektronix

3. Data Timing Generator DTG 5334 Tektronix

Output Module DTGM30 Tektronix

4. Digital Serial Analyzer DSA 70804 Tektronix

Differential Probe P7380SMA Tektronix

5. TDR and VNA software IConnect and MeasureXtractor

Tektronix
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※開発中の製品の為、品名は変更の

可能性があります。

Parallel pair

Stagger pair



Staggered vs. Parallel Pairs
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XSL 伝送特性(AWG46)
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参考⽂献：KEL社の技術レポート
Reference : KEL co. technical report



Staggered vs. Parallel Pairs
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・±350mV

千鳥ペア(18-19) 並列ペア(内側,15-17) 並列ペア(外側,16-18)
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Jitter=7.9% (±100mV) Jitter=6.7% (±100mV) Jitter=7.1% (±100mV)
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Jitter=15.7% (±100mV) Jitter=13.7% (±100mV) Jitter=14.3% (±100mV)

・±250ｍV
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1
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p
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Jitter=22.8% (±100mV) Jitter=22.8% (±100mV) Jitter=21.1% (±100mV)

7

The staggered pair signal is rather distorted compared to parallel pair.

Our signal is 400Mbps which is comparable to KELʼs 
following measurement, i.e. 500Mbps. I think the 
measurement is rather close to our usage environment.



Solution?
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LVD
S Pair

LVD
S Pair

Since the LVDS pairs are running together right next to each other, 
they will end up with stagger combination at the pad end by 
design of the connector.



Solution?

9

LVD
S Pair

LVD
S Pair

Unless we twist between the adjacent LVDS pairs, the we cannot 
configure them as parallel pads layout, unfortunately.



Summary
• Weʼll let them proceed to fabricate the prototype as the 

present design.
• The design is posted on our wiki:
https://wiki.bnl.gov/sPHENIX/index.php/Conversion_Cable
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https://wiki.bnl.gov/sPHENIX/index.php/Conversion_Cable

