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Modified front rails to add more connections to main board (added perf holes)



PDAEG1
3

2

1

2

1PDADG1
3

3
2

1PDACG1

3
2

1PDABG1

PDAAG1
3

2

1

PDA9G1
3

2

1

PDA8G1
3

2

1

PDA7G1
3

2

1

PDA4G1
3

2

1

PDA2G1
3

2

1
68NH

PL4G1

21

68NH

21

PL3G1

1

68NH

PL8G1

2

68NH

PL7G1

21

21

PL6G1

68NH

68NH

PL5G1

21

PL12G1

68NH

21

1

68NH

PL11G1

2PL10G1

68NH

21 PL9G1

68NH

21

68NH

PL13G1

21 68NH

PL14G1

21

REF
GND

ENA

VIN VOUT

LM4121IM5-1_2

3

2

1

U19

54

0.01UF

C55GA1
0.01UF

C55GA2

R7G1

100K_1%

0.01UF
C165G1

0.01UF
C164G1

C163G1
0.01UF

0.01UF
C162G1

0.01UF
C161G1

C160G1
0.01UF

0.01UF
C159G1

C158G1
0.01UF

C157G1
0.01UF

C156G1
0.01UF

C155G1
0.01UF

C154G1
0.01UF

C153G1
0.01UF

0.01UF
C152G1

0.01UF
C151G1

R10G1

100K_1%

R9G1

100K_1%

4

3

2

1

4

3

2

1

DCBA

TITLE PARENT PAGEBY

DATE FILE

.
PAGE

PROJECT

191 WEST WOODRUFF AVE, COLUMBUS OH 43210
THE OHIO STATE UNIVERSITY

PHYSICS DEPARTMENT

of

C3G1
0.1UF

100K_1%

R8G1R4G1

100K_1%

R11G1

100K_1%999G

R6G1R5G1

15.0K_1%

R3G1

2.4K

C11G1
0.1UF0.1UF

C5G1 C8G1
0.1UF

C10G1
0.1UF0.1UF

C9G1C4AG1
0.1UF 0.1UF

C7AG1C6G1
0.1UF

C1G1
0.1UF

0.1UF

C186 10PF_1%

21 C130G1

R12G1
47K

10

9

2

3

8

7

6

5

4

1

3.92K_1%

R25GA1

0.01UF
C150G1

C2G1
0.1UF

221Z_1%

R26GA1

0.1UF

C4G1C54GA1
0.01UF 0.01UF

C54GA2 C54GA3
0.01UF

C7G1
0.1UF

C13
0.1UF

R2G1

8.2K

R1G1

0Z

C55GA3
0.01UF

47K
R13G1

10

9

2

3

8

7

6

5

4

1

+C185

10UF

PL2G1

68NH

21 PL1G1

68NH

PD15G1
3

2

1

PD14G1
3

2

1

PD13G1
3

2

1

PD12G1
3

2

1

PD10G1
3

2

1

1PD11G1
3

2

PD9G1
3

2

1

PD8G1
3

2

1

PD7G1
3

2

1

PD5G1
3

2

1

PD6G1
3

2

1

PD4G1
3

2

1

PD3G1
3

2

1

PD2G1
3

2

1

PD1G1
3

2

1PDA1G1
3

2

1

PDA3G1
3

2

1

PDA5G1
3

2

1

PDA6G1
3

2

1

PD16G1
3

2

1PDAGG1
3

2

1

68NH

PL15G1

21

D

G
S

M2

BSS84

2
1

3

G

SD

M1

BSS138

3 2

1

EN

DS90C032ATM

U8G6

13

14

15

EN

DS90C032ATM

U8G6

11

10

9

EN

DS90C032ATM

U8G1

3

2

1

EN

DS90C032ATM

U8G1

5

6

7

PDAFG1
3

2

1

REF
GND

ENA

VIN VOUT

2

1

LM4120IM5-2_5

U14

54

3

CON34X

32 31

30 29

28 27

26 25

24 23

22 21

20 19

18 17

16 15

14 13

12 11

10 9

8 7

12

4

6 5

3

DEVICE=CONN34

J1G1

34 33
PL16G1

68NH

21

BU
LK

10
C

AL
IN

C
K

EXTCAL10

EXTCAL17

EXTCAL24

EXTCAL3

EXTCAL30

IF
BI

AS

INP0

INP1

INP10

INP11

INP12
INP13

INP14

INP15

INP2

INP3

INP4
INP5

INP6

INP7

INP8
INP9

NC1

N
C

10
0

N
C

36
N

C
37

N
C

38
N

C
39

N
C

87
N

C
88

N
C

95
N

C
96

N
C

97

PF
IX

PR
EB

PR
EB

1

PR
EB

2

SC
A0

SC
A1

SCA10

SCA11

SCA12

SCA13

SC
A1

4

SC
A1

5

SCA2

SCA3

SCA4

SCA5

SCA6

SCA7

SCA8

SCA9

SH
BN

SH
IF

TO
U

T

SH
IN

SR
EF

TR
EF

TR
G

0

TR
G

1

TRG10

TRG11

TRG12

TRG13

TR
G

14

TR
G

15

TRG2

TRG3

TRG4

TRG5

TRG6

TRG7

TRG8

TRG9

VC
10

P
VC

5N

VDD12

VDD22

VDD3-52

VDD3-62

VDD3-72

VD
D

3-
82

VDDPA15

VDDPA26

VDDPA5

VN
FB

VSS19

VSS28

VS
S3

VSS3-57

VSS3-67

VSS3-77

VS
S4

5

VSS8

VS
S9

1

XI
N

J
XI

N
JB

QFP100-5

BC15
BUCKEYE15

U1G1

43 44

91

8

45

77

67

57

47

28

19

94

5

26

15

82

72

62

52

22

12

93 92

69

66

64

61

59

56

54

51

84 81

79

76

74

71

4946
8690

31

98

41

70

68

65

63

60

58

55

53

85 83

80

78

75

73

504834 4035

8997 96 95 88 87

39383736

10
0

1

13
14

16

18

20
21

23

25

2

4

6
7

9

11

27

29

42

30

3

24

17

10

32 33
99

R16G6

100Z_1%

C10
0.1UF

DIR
A1
A2

VCCAVCCB

B1
B2

G1AIN15XG1AIN15X

G1AIN13XG1AIN13X

G1AIN14XG1AIN14X

G1AIN11XG1AIN11X

G1AIN12XG1AIN12X

G1AIN9XG1AIN9X

G1AIN10XG1AIN10X

G1AIN7XG1AIN7X

G1AIN8XG1AIN8X

G1AIN5XG1AIN5X

G1AIN6XG1AIN6X

G1AIN3XG1AIN3X

G1AIN4XG1AIN4X

G1AIN2XG1AIN2X

G1AIN0XG1AIN0X

G1AIN1XG1AIN1X

G1AIN0G1AIN0

G1AIN1G1AIN1

G1AIN2G1AIN2

G1AIN3G1AIN3

G1AIN4G1AIN4

G1AIN5G1AIN5

G1AIN7G1AIN7

G1AIN8G1AIN8

G1AIN11G1AIN11

G1AIN12G1AIN12

G1AIN14G1AIN14

G1AIN15G1AIN15

G1AIN6G1AIN6

G1AIN10G1AIN10

G1AIN9G1AIN9

G1AIN13G1AIN13

G1INJ

G1INJ

G1INJBAR

G1INJBAR

INJPULSE+

INJPULSE-

EXTPULSE-

EXTPULSE+

EXTPLS_P

G1PREB2

G1PREB2

G1PREB1

G1PREB1G1PREB

G1PREB

G1SREF

G1SREF
G1PFIX

G1PFIXG1TREF

G1TREF

V5PSUB

V5PSUB

V5PSUB

V5PSUB

V5PSUB

GND

GND

GND

GND

GNDGND

GND
GND

G1IFBIAS

G1IFBIAS

G1SHBN

G1SHBN

G1VC10P

G1VC10P

G1VC5N

G1VC5N

G1VNFB

G1VNFB

VC5NX

G1CALIN

G1CALIN

VC10PX

G1BULK10

G1BULK10

EXTCALG1

G1SHIN
G1SHCK

EXTCAL EXTCALGA1

EXTPLS_N

G1TRG2

G1TRG3

G1TRG5

G1TRG6

G1TRG7

G1TRG8

G1TRG9

G1TRG10

G1TRG11

G1TRG12

G1TRG15

G1TRG14

G1TRG13

G1TRG4

G1TRG1

G1TRG0

G1INP1

G1INP1

G1INP0

G1INP0

G1INP2

G1INP2

G1INP3

G1INP3

G1INP4

G1INP4

G1INP5

G1INP5

G1INP6

G1INP6

G1INP7

G1INP7

G1INP8

G1INP8

G1INP9

G1INP9

G1INP10

G1INP10

G1INP11

G1INP11

G1INP12

G1INP12

G1INP13

G1INP13

G1INP14

G1INP14

G1INP15

G1INP15

G1SCA11

G1SCA10

G1SCA9

G1SCA8

G1SCA15

G1SCA14

G1SCA13

G1SCA12

G1SCA0

G1SCA1

G1SCA2

G1SCA3

G1SCA4

G1SCA5

G1SCA6

G1SCA7

V25IO

TREF
SREF

G1SHCKLV
G1SHINLV

G1SHOUT

EXTCALREF

INCALREF

V5PPA

G1TRG[15:0]
G1INP[15:0]

G1SCA[15:0]

CMS CSC Electronics

Buckeye Chip
Group G1

U8G6 SHOULD BE TERMINATED

CALABRATION CAP ADDED TO EACH CHANNEL

SREF

bgb xDCFEBDigital Cathode Front-End Board (DCFEB)

TREF

xdcfeb_v2a 224/01/2018:12:23 45

U9G1

74LVC2T45DC



999G

R67 2
1

4

3

2

1

4

3

2

1

DCBA

TITLE PARENT PAGEBY

DATE FILE

.
PAGE

PROJECT

191 WEST WOODRUFF AVE, COLUMBUS OH 43210
THE OHIO STATE UNIVERSITY

PHYSICS DEPARTMENT

of

523Z_1%

R66 2
1

C145G1

10PF

10PF

C132G1

1.0K_1%

R68 2
1

0Z

R64 2
1 999G

R65 2
1

C64
0.022UF

Se
l

Vs
+

Vs
-

AD8028AR
U7

4
10 6

9

7

8

0.022UF

C49
C12
0.1UF REF

GND
ENA

VIN VOUT

LM4120IM5-1_8

U9
0.1UF

C47
ADJ

GND
ENA

VIN VOUT

LM4121IM5-ADJ

U10

54

3

2

1

10PF

C133G1

C134G1

10PF

C135G1

10PF

C139G1

10PF

10PF

C138G1

10PF

C137G1

C136G1

10PF

C140G1

10PF

10PF

C141G1

10PF

C142G1

10PF

C143G1

10PF

C147G1

C146G1

10PF

10PF

C144G1

Se
l

Vs
+

Vs
-

AD8028AR
U7

4
10 5

1

3

2

0.22UF

C10GA1 C11GA1

0.22UFC30G1

0.22UF

1.0K_1%

R167G1

VOCM

PD

THS4524

U7G1

VOCM

PD

THS4524

U7G1

R185G1

1.0K_1%

1.0K_1%

R184G1

R176G1 49.9Z_1%

R177G1 49.9Z_1%

C33G1

0.22UF

49.9Z_1%R183G1

49.9Z_1%R182G1

1.0K_1%

R190G1

R191G1

1.0K_1%

VOCM

PD

THS4524

U7G1

VOCM

PD

THS4524

U7G1

1.0K_1%

R179G1
1.0K_1%

R178G1

R194G1 49.9Z_1%

49.9Z_1%R195G1

49.9Z_1%R189G1

49.9Z_1%R188G1

1.0K_1%

R172G1

1.0K_1%

R173G1

R102G1

1.0K_1%

R149G1

1.0K_1%

1.0K_1%

R148G1

R103G1

1.0K_1%

R164G1 49.9Z_1%

49.9Z_1%R165G1

49.9Z_1%R171G1

49.9Z_1%R170G1

R156G1

1.0K_1%

1.0K_1%

R154G1

1.0K_1%

R155G1

R108G1

1.0K_1%

VOCM

PD

THS4524

U6G1

VOCM

PD

THS4524

U6G1

R109G1

1.0K_1%

1.0K_1%

R166G1

R114G1

1.0K_1%

49.9Z_1%R158G1

49.9Z_1%R159G1

0.22UF

C32G1

R153G1 49.9Z_1%

R152G1 49.9Z_1%

1.0K_1%

R115G1

1.0K_1%

R160G1

1.0K_1%

R161G1

R120G1

1.0K_1%

VOCM

PD

THS4524

U6G1

VOCM

PD

THS4524

U6G1

R126G1

1.0K_1%

1.0K_1%

R125G1
1.0K_1%

R124G1

1.0K_1%

R127G1

49.9Z_1%R140G1

R141G1 49.9Z_1%

R147G1 49.9Z_1%

49.9Z_1%R146G1

R132G1

1.0K_1%

R130G1

1.0K_1%

1.0K_1%

R131G1

R133G1

1.0K_1%

VOCM

PD

THS4524

U5G1

VOCM

PD

THS4524

U5G1

1.0K_1%

R138G1

R143G1

1.0K_1%

1.0K_1%

R142G1

1.0K_1%

R139G1

49.9Z_1%R134G1

49.9Z_1%R135G1

0.22UF

C31G1

49.9Z_1%R129G1

49.9Z_1%R128G1

R144G1

1.0K_1%

1.0K_1%

R136G1

1.0K_1%

R137G1

R145G1

1.0K_1%

VOCM

PD

THS4524

U5G1

VOCM

PD

THS4524

U5G1

VOCM

PD

THS4524

U4G1

R150G1

1.0K_1%

1.0K_1%

R113G1
1.0K_1%

R112G1

1.0K_1%

R151G1

49.9Z_1%R104G1

49.9Z_1%R105G1

49.9Z_1%R111G1

49.9Z_1%R110G1

R157G1

1.0K_1%

R118G1

1.0K_1%

1.0K_1%

R119G1

R162G1

1.0K_1%

VOCM

PD

THS4524

U4G1

VOCM

PD

THS4524

U4G1

1.0K_1%

R163G1

R107G1

1.0K_1%

1.0K_1%

R106G1

1.0K_1%

R168G1

R122G1 49.9Z_1%

R123G1 49.9Z_1%

R117G1 49.9Z_1%

R116G1 49.9Z_1%

R101G1

1.0K_1%

1.0K_1%

R169G1

R100G1

1.0K_1%

R121G1

1.0K_1%

VOCM

PD

THS4524

U4G1

1.0K_1%

R174G1

R175G1

1.0K_1%
R180G1

1.0K_1%

R181G1

1.0K_1%
R186G1

1.0K_1%

R187G1

1.0K_1%
R192G1

1.0K_1%

R193G1

1.0K_1%

GNDGND

GNDGND
GNDGNDGNDGND

G1SCA11

G1SCA10

G1SCA9

G1SCA8

G1SCA15

G1SCA14

G1SCA13

G1SCA12G1SCA0

G1SCA1

G1SCA2

G1SCA3

G1SCA4

G1SCA5

G1SCA6

G1SCA7

G1OP3N

G1OP3P

G1OP2P

G1OP2N

G1OP0N

G1OP0P

G1OP1P

G1OP1N G1OP5N

G1OP5P

G1OP4P

G1OP4N

G1OP6N

G1OP6P

G1OP7P

G1OP7N

G1OP9N

G1OP9P

G1OP8P

G1OP8N

G1OP10N

G1OP10P

G1OP11P

G1OP11N G1OP15N

G1OP15P

G1OP14P

G1OP14N

G1OP12N

G1OP12P

G1OP13P

G1OP13N

OPREFN

OPREFN OPREFN

OPREFN OPREFNOPREFN

SP_REFOPREF_FIXED

VRADJVRF18

G1PA0P
G1PA0N

G1PA1P
G1PA1N

G1PA2P

G1PA3P
G1PA3N

G1PA7P
G1PA7N

G1PA2N G1PA6N
G1PA6P

G1PA5N
G1PA5P

G1PA4N
G1PA4P G1PA8P

G1PA8N

G1PA9P
G1PA9N

G1PA10P
G1PA10N

G1PA11P
G1PA11N

G1PA12P
G1PA12N

G1PA13P
G1PA13N

G1PA14P
G1PA14N

G1PA15N
G1PA15P

G1VOCM0 G1VOCM1

V5PAMP_GA1

V5PAMP_GA1 V5PAMP_GA1

V5PAMP_GA1

V5PAMP_GA1

V5PAMP_GA1

V5PAMP_GA1

V5PAMP_GA1

V5PAMP_GA1

V5PAMP_GA1

V5PAMP_GA1

V5PAMP_GA1

V5PAMP_GA1

V5PAMP_GA1

V5PAMP_GA1

V5PAMP_GA1

V5PAMP_GA1

V5PAMP_GA1

V5PAMP_GA1

V5PAMP_GA1

G1PA[15:0]N

G1PA[15:0]P

G1PA[15:0]N

G1PA[15:0]P G1PA[15:0]P G1PA[15:0]P

G1PA[15:0]NG1PA[15:0]N

1.8V

1.85V

CMS CSC Electronics
Digital Cathode Front-End Board (DCFEB)
Pre-Amp to ADC Interface

Group G1 (and GA1)
xDCFEBbgb

xdcfeb_v2a24/01/2018:12:27 3 45



IN1P

IN1N
IN2P

IN2N
IN3P

IN3N
IN4P

IN4N
IN5P

IN5N
IN6P

IN6N
IN7P

IN7N
IN8P

IN8N

OUT1P

OUT1N
OUT2P

OUT2N
OUT3P

OUT3N
OUT4P

OUT4N
OUT5P

OUT5N
OUT6P

OUT6N
OUT7P

OUT7N
OUT8P

OUT8N

C
LK

P

C
LK

N

ADCLKP

ADCLKN
LCLKP

LCLKN

TP N
C

C
S_

B

I_
SE

T
IN

T/
EX

T_
B

PDR
EF

B
R

EF
T

R
ES

ET
_B

SC
LK

SD
AT

A

V_
C

M
AV

D
D

1
AV

D
D

7
AV

D
D

14
AV

D
D

47
AV

D
D

54
AV

D
D

60
AV

D
D

63
AV

D
D

70
AV

D
D

75

LV
D

D
25

LV
D

D
35

1x Frame clock

6x bit clock

12x serializer clock

buffer

ADC Digital Serializer

ADC Digital Serializer

ADC Digital Serializer

ADC Digital Serializer

ADC Digital Serializer

ADC Digital Serializer

ADC Digital Serializer

ADC Digital Serializer

ADS5281_tqfp-80

U2G1

35257570636054471471

65 7778 4567 66 1669 64 76

6261

20

19

42

41

7271

40

39

38

37

34

33

32

31

30

29

28

27

24

23

22

21

59

58

56

55

52

51

49

48

13

12

10

9

6

5

3

2

IN1P2

IN1N
3

IN2P5

IN2N
6

IN3P9

IN3N
10

IN4P12

IN4N
13

IN5P48

IN5N
49

IN6P51

IN6N
52

IN7P55

IN7N
56

IN8P58

IN8N
59

OUT1P

OUT1N
OUT2P

OUT2N
OUT3P

OUT3N
OUT4P

OUT4N
OUT5P

OUT5N
OUT6P

OUT6N
OUT7P

OUT7N
OUT8P

OUT8N

C
LK

P

C
LK

N

ADCLKP

ADCLKN
LCLKP

LCLKN

TP N
C

C
S_

B

I_
SE

T
IN

T/
EX

T_
B

PDR
EF

B
R

EF
T

R
ES

ET
_B

SC
LK

SD
AT

A

V_
C

M
AV

D
D

1
AV

D
D

7
AV

D
D

14
AV

D
D

47
AV

D
D

54
AV

D
D

60
AV

D
D

63
AV

D
D

70
AV

D
D

75

LV
D

D
25

LV
D

D
35

1x Frame clock

6x bit clock

12x serializer clock

buffer

ADC Digital Serializer

ADC Digital Serializer

ADC Digital Serializer

ADC Digital Serializer

ADC Digital Serializer

ADC Digital Serializer

ADC Digital Serializer

ADC Digital Serializer

ADS5281_tqfp-80

U3G1

35257570636054471471

65 7778 4567 66 1669 64 76

6261

20

19

42

41

7271

40

39

38

37

34

33

32

31

30

29

28

27

24

23

22

21

4

3

2

1

4

3

2

1

DCBA

TITLE PARENT PAGEBY

DATE FILE

.
PAGE

PROJECT

191 WEST WOODRUFF AVE, COLUMBUS OH 43210
THE OHIO STATE UNIVERSITY

PHYSICS DEPARTMENT

of

2.00Z_1%
R91G1

2.00Z_1%
R92G1

0.1UF

C63G1

2.2UF

C62G1

0.1UF

C61G1

2.2UF

C60G1

R90G1
56.2K_1%

C57G1

0.1UF2.2UF

C56G1

0.1UF

C55G1

2.2UF

C54G1

2.00Z_1%
R63G1

2.00Z_1%
R62G1R61G1

56.2K_1%

+

-

+

-

+

-

+

-

+

-

+

-

+

-

+

-

+

-

+

-

+

-

+

-

+

-

+

-

+

-

+

-

+

-

+

-

+

-

+

-

GND

GND

GND

GND

GND
GND

G1PA0P
G1PA0N

G1PA1P
G1PA1N

G1PA2P

G1PA3P
G1PA3N

G1PA7P
G1PA7N

G1PA2N

G1PA6N
G1PA6P

G1PA5N
G1PA5P

G1PA4N
G1PA4P

G1PA8P
G1PA8N

G1PA9P
G1PA9N

G1PA10P
G1PA10N

G1PA11P
G1PA11N

G1PA12P
G1PA12N

G1PA13P
G1PA13N

G1PA14P
G1PA14N

G1PA15N
G1PA15P

G1VOCM0
G1VOCM1

ADC_SCLK
ADC_SCLK

ADC_SDATA
ADC_SDATA

ADC_RST_B
ADC_RST_BG1ADC_CS0_B

G1ADC_CS1_B

G1AD2N G1AD2N
G1AD2P G1AD2P

G1AD1N G1AD1N
G1AD1P G1AD1P

G1AD0N G1AD0N
G1AD0P G1AD0P

G1AD3N G1AD3N
G1AD3P G1AD3P

G1AD5N G1AD5N
G1AD5P G1AD5P

G1AD6N G1AD6N
G1AD6P G1AD6P

G1AD7N G1AD7N
G1AD7P G1AD7P

G1AD4N G1AD4N
G1AD4P G1AD4P

G1AD11N G1AD11N
G1AD11P G1AD11P

G1AD10N G1AD10N
G1AD10P G1AD10P

G1AD9N G1AD9N
G1AD9P G1AD9P

G1AD8N G1AD8N
G1AD8P G1AD8P

G1AD15N G1AD15N
G1AD15P G1AD15P

G1AD14N G1AD14N
G1AD14P G1AD14P

G1AD13N G1AD13N
G1AD13P G1AD13P

G1AD12N G1AD12N
G1AD12P G1AD12P

G1LCLK0N G1LCLK0N
G1LCLK0P G1LCLK0P

G1ADCLK0N G1ADCLK0N
G1ADCLK0P G1ADCLK0P

G1LCLK1N G1LCLK1N
G1LCLK1P G1LCLK1P

G1ADCLK1N G1ADCLK1N
G1ADCLK1P G1ADCLK1P

V33PAADC
V33PAADC

V33PAADC
V33PAADC

GA1ADCCLKP
GA1ADCCLKN

V18PDADC
V18PDADC

G1AD[15:0]N
G1AD[15:0]N

G1AD[15:0]PG1AD[15:0]P

G1PA[15:0]N

G1PA[15:0]P
G1PA[15:0]P

G1PA[15:0]N

bgbDigital Cathode Front-End Board (DCFEB)
CMS CSC Electronics

ADC
Group G1 (and GA1)
xDCFEB

Note: Polarity inversion required on inputs
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CMS CSC Electronics
Digital Cathode Front-End Board (DCFEB)
Cathode Comparator System

Group G1

Put the op-amps near the branch point of the traces!

xDCFEB

"COMP_REF": set at 3.59V
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G3AD4P

G3AD11N
G3AD11P

G3AD10N
G3AD10P

G3AD9N
G3AD9P

G3AD8N
G3AD8P

G3AD15N
G3AD15P

G3AD14N
G3AD14P

G3AD13N
G3AD13P

G3AD12N
G3AD12P

G3ADCLK0N
G3ADCLK0P
G3LCLK0N
G3LCLK0P

G3ADCLK1N
G3ADCLK1P
G3LCLK1N
G3LCLK1P

G4AD3N
G4AD3P

G4AD2N
G4AD2P

G4AD1N
G4AD1P

G4AD0N
G4AD0P

G4AD7N
G4AD7P

G4AD6N
G4AD6P

G4AD5N
G4AD5P

G4AD4N
G4AD4P

G4AD11N
G4AD11P

G4AD10N
G4AD10P
G4AD9N
G4AD9P

G4AD8N
G4AD8P

G4AD15N
G4AD15P

G4AD14N
G4AD14P

G4AD12N
G4AD12P

G4AD13N
G4AD13P

G4ADCLK1N
G4ADCLK1P
G4LCLK1N
G4LCLK1P

G4ADCLK0N
G4ADCLK0P

G4LCLK0N
G4LCLK0P

G5ADCLK0P
G5ADCLK0N

G5LCLK0P
G5LCLK0N

G5AD4P
G5AD4N

G5AD5P
G5AD5N

G5AD6P
G5AD6N

G5AD7P
G5AD7N

G5AD0P
G5AD0N

G5AD1P
G5AD1N

G5AD2P
G5AD2N

G5AD3P
G5AD3N

G5ADCLK1P
G5ADCLK1N

G5LCLK1P
G5LCLK1N

G5AD12P
G5AD12N

G5AD13P
G5AD13N

G5AD14P
G5AD14N

G5AD15P
G5AD15N

G5AD8P
G5AD8N

G5AD9P
G5AD9N

G5AD10P
G5AD10N

G5AD11P
G5AD11N

G6ADCLK0P
G6ADCLK0N
G6LCLK0P
G6LCLK0N

G6AD4P
G6AD4N

G6AD5P
G6AD5N

G6AD6P
G6AD6N

G6AD7P
G6AD7N

G6AD0P
G6AD0N

G6AD1P
G6AD1N

G6AD2P
G6AD2N

G6AD3P
G6AD3N

G6ADCLK1P
G6ADCLK1N

G6LCLK1P
G6LCLK1N

G6AD12P
G6AD12N

G6AD13P
G6AD13N

G6AD14P
G6AD14N

G6AD15P
G6AD15N

G6AD8P
G6AD8N

G6AD9P
G6AD9N

G6AD10P
G6AD10N

G6AD11P
G6AD11N

G4AD[15:0]N
G4AD[15:0]P

G4AD[15:0]P
G4AD[15:0]N

G3AD[15:0]N
G3AD[15:0]P

G3AD[15:0]P
G3AD[15:0]N

G5AD[15:0]N
G5AD[15:0]P

G5AD[15:0]N
G5AD[15:0]P

G6AD[15:0]P
G6AD[15:0]N

G6AD[15:0]N
G6AD[15:0]P

CFG_DAT[15:0]

DATAOUT[15:0]

DATAOUT[15:0]

G4AD[15:0]N
G4AD[15:0]P

G3AD[15:0]P
G3AD[15:0]N

G3AD[15:0]P
G3AD[15:0]N

G4AD[15:0]N
G4AD[15:0]P

G5AD[15:0]N
G5AD[15:0]P

G6AD[15:0]N
G6AD[15:0]P

G6AD[15:0]P
G6AD[15:0]N

G5AD[15:0]P
G5AD[15:0]N

G4

G3

G6

G5

CMS CSC Electronics
Digital Cathode Front-End Board (DCFEB) xDCFEBVirtex 6 Control FPGA bgb

G6

G5 G3

G4
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PARAM_OE
PARAM_CE

PARAM_CLK
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R1GA2
100Z_1%

C1GA2
0.1UF

4

3

2

1

4

3

2

1
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IO_L0P_36
IO_L0N_36
IO_L1P_36
IO_L1N_36
IO_L2P_36
IO_L2N_36
IO_L3P_36
IO_L3N_36
IO_L4P_36
IO_L4N_VREF_36
IO_L5P_36
IO_L5N_36
IO_L6P_36
IO_L6N_36
IO_L7P_36
IO_L7N_36
IO_L8P_SRCC_36
IO_L8N_SRCC_36
IO_L9P_MRCC_36
IO_L9N_MRCC_36
IO_L10P_MRCC_36
IO_L10N_MRCC_36
IO_L11P_SRCC_36
IO_L11N_SRCC_36
IO_L12P_VRN_36
IO_L12N_VRP_36
IO_L13P_36
IO_L13N_36
IO_L14P_36
IO_L14N_VREF_36
IO_L15P_36
IO_L15N_36
IO_L16P_36
IO_L16N_36
IO_L17P_36
IO_L17N_36
IO_L18P_36
IO_L18N_36
IO_L19P_36
IO_L19N_36

VCCOa_36
VCCOb_36
VCCOc_36
VCCOd_36

Bank 36

Virtex6_FF1156 U1

K15
J18
F17
C16

C15
D15
J15
H15
M15
M16
F15
G15
B15
A15
J16
J17
D16
E16
G16
F16
B16
A16
L14
L15
L16
K16
H18
G18
M17
M18
J19
K19
B17
C17
L18
L19
G17
H17
K17
K18
D17
E18
E17
F18

IO_L0N_16
IO_L1P_16
IO_L1N_16
IO_L2P_16
IO_L2N_16
IO_L3P_16
IO_L3N_16
IO_L4P_16
IO_L4N_VREF_16
IO_L5P_16
IO_L5N_16
IO_L6P_16
IO_L6N_16
IO_L7P_16
IO_L7N_16
IO_L8P_SRCC_16
IO_L8N_SRCC_16
IO_L9P_MRCC_16
IO_L9N_MRCC_16
IO_L10P_MRCC_16
IO_L10N_MRCC_16
IO_L11P_SRCC_16
IO_L11N_SRCC_16
IO_L12P_VRN_16
IO_L12N_VRP_16
IO_L13P_16
IO_L13N_16
IO_L14P_16
IO_L14N_VREF_16
IO_L15P_16
IO_L15N_16
IO_L16P_16
IO_L16N_16
IO_L17P_16
IO_L17N_16
IO_L18P_16
IO_L18N_16
IO_L19P_16
IO_L19N_16

VCCOa_16
VCCOb_16
VCCOc_16
VCCOd_16
VCCOe_16
VCCOf_16

IO_L0P_26
IO_L0N_26
IO_L1P_26
IO_L1N_26
IO_L2P_26
IO_L2N_26
IO_L3P_26
IO_L3N_26
IO_L4P_26

IO_L4N_VREF_26
IO_L5P_26
IO_L5N_26
IO_L6P_26
IO_L6N_26
IO_L7P_26
IO_L7N_26

IO_L8P_SRCC_26
IO_L8N_SRCC_26
IO_L9P_MRCC_26
IO_L9N_MRCC_26

IO_L10P_MRCC_26
IO_L10N_MRCC_26
IO_L11P_SRCC_26
IO_L11N_SRCC_26

IO_L12P_VRN_26
IO_L12N_VRP_26

IO_L13P_26
IO_L13N_26
IO_L14P_26

IO_L14N_VREF_26
IO_L15P_26
IO_L15N_26
IO_L16P_26
IO_L16N_26
IO_L17P_26
IO_L17N_26
IO_L18P_26
IO_L18N_26
IO_L19P_26
IO_L19N_26

VCCOa_26
VCCOb_26
VCCOc_26
VCCOd_26
VCCOe_26

IO_L0P_16
Bank 16 & 26

Virtex6_FF1156 U1

C32

H21
E20
D23
B19
A22

D22
C22
L21
L20
C18
B18
K22
K21
A19
A18
J22
H22
D19
E19
E21
D21
H20
H19
G20
F21
C19
B20
F20
F19
A21
A20
E23
E22
B22
B21
J21
J20
C23
B23
G22
G21
A24
A23
D20
C20

K25
J28
H31
G34
D33
A32

J32
J31
L26
L25
H32
G32
J34
K33
D32
D31
H33
H34
K29
J30
F34
E34
E31
F31
G33
F33
K27
K26
C34
D34
J29
K28
B34
C33
H30
G31
B33
A33
G30
F30
E33
E32
J27
J26
B32

IO_L0P_32
IO_L0N_32
IO_L1P_32
IO_L1N_32
IO_L2P_32
IO_L2N_32
IO_L3P_32
IO_L3N_32
IO_L4P_32
IO_L4N_VREF_32
IO_L5P_32
IO_L5N_32
IO_L6P_32
IO_L6N_32
IO_L7P_32
IO_L7N_32
IO_L8P_SRCC_32
IO_L8N_SRCC_32
IO_L9P_MRCC_32
IO_L9N_MRCC_32
IO_L10P_MRCC_32
IO_L10N_MRCC_32
IO_L11P_SRCC_32
IO_L11N_SRCC_32
IO_L12P_VRN_32
IO_L12N_VRP_32
IO_L13P_32
IO_L13N_32
IO_L14P_32
IO_L14N_VREF_32
IO_L15P_32
IO_L15N_32
IO_L16P_32
IO_L16N_32
IO_L17P_32
IO_L17N_32
IO_L18P_32
IO_L18N_32
IO_L19P_32
IO_L19N_32

VCCOa_32
VCCOb_32
VCCOc_32
VCCOd_32
VCCOe_32

IO_L0P_33
IO_L0N_33
IO_L1P_33
IO_L1N_33
IO_L2P_33
IO_L2N_33
IO_L3P_33
IO_L3N_33
IO_L4P_33

IO_L4N_VREF_33
IO_L5P_33
IO_L5N_33
IO_L6P_33
IO_L6N_33
IO_L7P_33
IO_L7N_33

IO_L8P_SRCC_33
IO_L8N_SRCC_33
IO_L9P_MRCC_33
IO_L9N_MRCC_33

IO_L10P_MRCC_33
IO_L10N_MRCC_33
IO_L11P_SRCC_33
IO_L11N_SRCC_33

IO_L12P_VRN_33
IO_L12N_VRP_33

IO_L13P_33
IO_L13N_33
IO_L14P_33

IO_L14N_VREF_33
IO_L15P_33
IO_L15N_33
IO_L16P_33
IO_L16N_33
IO_L17P_33
IO_L17N_33
IO_L18P_33
IO_L18N_33
IO_L19P_33
IO_L19N_33

VCCOa_33
VCCOb_33
VCCOc_33
VCCOd_33
VCCOe_33

Bank 32 & 33

Virtex6_FF1156 U1

AP13
AL12
AH11
AG14
AD13

AN14
AP14
AH14
AH13
AL13
AK13
AH12
AG12
AM13
AN13
AF14
AE14
AN12
AM12
AG13
AF13
AP12
AP11
AD11
AD12
AC12
AC13
AH10
AJ10
AM11
AL11
AG10
AG11
AL10
AM10
AE11
AF11
AJ12
AK12
AC14
AD14
AK11
AJ11
AE12
AE13

AN16
AK15
AJ18
AF17
AC16

AK16
AL16
AF18
AE18
AK17
AK18
AE17
AD17
AM16
AM17
AH19
AJ19
AP17
AN17
AG18
AH18
AC17
AC18
AD16
AE16
AD15
AC15
AG17
AH17
AP15
AP16
AJ16
AJ17

AM15
AN15
AF16
AG16
AL14
AL15
AH15
AJ15
AJ14
AK14
AF15
AG15

IO_L0P_GC_34
IO_L0N_GC_34
IO_L1P_GC_34
IO_L1N_GC_34
IO_L2P_A15_D31_34
IO_L2N_A14_D30_34
IO_L3P_A13_D29_34
IO_L3N_A12_D28_34
IO_L4P_A11_D27_34
IO_L4N_VREF_A10_D26_34
IO_L5P_A09_D25_34
IO_L5N_A08_D24_34
IO_L6P_A07_D23_34
IO_L6N_A06_D22_34
IO_L7P_A05_D21_34
IO_L7N_A04_D20_34
IO_L8P_SRCC_34
IO_L8N_SRCC_34
IO_L9P_MRCC_34
IO_L9N_MRCC_34
IO_L10P_MRCC_34
IO_L10N_MRCC_34
IO_L11P_SRCC_34
IO_L11N_SRCC_34
IO_L12P_A03_D19_34
IO_L12N_A02_D18_34
IO_L13P_A01_D17_34
IO_L13N_A00_D16_34
IO_L14P_A25_34
IO_L14N_VREF_A24_34
IO_L15P_A23_34
IO_L15N_A22_34
IO_L16P_A21_34
IO_L16N_A20_34
IO_L17P_A19_34
IO_L17N_A18_34
IO_L18P_A17_34
IO_L18N_A16_34
IO_L19P_VRN_34
IO_L19N_VRP_34

VCCOa_34
VCCOb_34
VCCOc_34
VCCOd_34
VCCOe_34
VCCOf_34

IO_L0P_35
IO_L0N_35
IO_L1P_35
IO_L1N_35

IO_L2P_SM0P_35
IO_L2N_SM0N_35
IO_L3P_SM1P_35
IO_L3N_SM1N_35

IO_L4P_35
IO_L4N_VREF_35
IO_L5P_SM2P_35
IO_L5N_SM2N_35
IO_L6P_SM3P_35
IO_L6N_SM3N_35
IO_L7P_SM4P_35
IO_L7N_SM4N_35
IO_L8P_SRCC_35
IO_L8N_SRCC_35
IO_L9P_MRCC_35
IO_L9N_MRCC_35

IO_L10P_MRCC_35
IO_L10N_MRCC_35
IO_L11P_SRCC_35
IO_L11N_SRCC_35
IO_L12P_SM5P_35
IO_L12N_SM5N_35
IO_L13P_SM6P_35
IO_L13N_SM6N_35

IO_L14P_35
IO_L14N_VREF_35
IO_L15P_SM7P_35
IO_L15N_SM7N_35

IO_L16P_VRN_35
IO_L16N_VRP_35

IO_L17P_35
IO_L17N_35

IO_L18P_GC_35
IO_L18N_GC_35
IO_L19P_GC_35
IO_L19N_GC_35

VCCOa_35
VCCOb_35
VCCOc_35
VCCOd_35
VCCOe_35

Bank 34 & 35

Virtex6_FF1156 U1

L12
H11
G14
D13
A12

E11
D11
K12
K13
E12
D12
L11
K11
F13
E13
J10
J11
B11
A11
J12
H12
C12
C13
M11
M12
M13
L13
J14
K14
B13
B12
G10
H10
E14
F14
H13
G12
A14
A13
F11
G11
C14
D14
H14
G13

M9
E10
B9

AM9
AJ8

AE10

AP10
AN10
AH8
AG8
AP9
AN9

AF10
AF9
AL9
AK9
AE9
AD9
AL8
AK8
AC9

AD10
AJ9
AH9

AB10
AC10
M10
L10
K9
L9
C8
B8
E9
E8
A8
A9
D9
C9

D10
C10
F10
F9

B10
A10
H9
J9

0.1UF

C2GA2

R1GA1
100Z_1%

0.1UF

C1GA1

0.1UF

C2GA1

1
2R280

0Z

1
2R281

0Z

0.1UF

C1GA3

C2GA3
0.1UF

R1GA3
100Z_1%

J74
1

J451

J461

+

-

J51

2

1

+

-

J50

2

1

+

-

J53

2

1

J76
1 J77

1
J79

1

J78
1

J81
1

J80
1

J85
1

J84
1

J87
1

J86
1

J75
1

V25IO

V25IOV25IO

V25IO

V25IO

V25IO

V25IO

G1AD2N
G1AD2P

G1AD1N
G1AD1P

G1AD0N
G1AD0P

G1AD3N
G1AD3P

G1AD5N
G1AD5P

G1AD6N
G1AD6P

G1AD7N
G1AD7P

G1AD4N
G1AD4P

G1AD11N
G1AD11P

G1AD10N
G1AD10P

G1AD9N
G1AD9P

G1AD8N
G1AD8P

G1AD15N
G1AD15P

G1AD14N
G1AD14P

G1AD13N
G1AD13P

G1AD12N
G1AD12P

G1LCLK0N
G1LCLK0P
G1ADCLK0N
G1ADCLK0P

G1LCLK1N
G1LCLK1P

G1ADCLK1N
G1ADCLK1P

GA1ADCCLKP

GA1ADCCLKN

CTIME0

CTIME1
CTIME2

LCTRST

COMP_DAC_CS_LV

SPI_DAT_LV
SPI_CK_LV

LCTCLK

G5C2LV
G5C3LV

G5C4LV
G5C5LV

G1C4LV
G1C5LV

DATAAVAIL
MOVLP

MB_FIFO_PUSH

DATAOUT15

DATAOUT3
DATAOUT4

DATAOUT14

DATAOUT13

DATAOUT12
DATAOUT11

DATAOUT10
DATAOUT9

DATAOUT8
DATAOUT7

DATAOUT6
DATAOUT5

CLK40-

CLK40+

SKW_RESYNC+
SKW_RESYNC-

SKW_L1A+
SKW_L1A-

ENDWORD
OVLPMUX

SKW_L1A_MATCH+
SKW_L1A_MATCH-

SKW_BC0-
SKW_BC0+

GA3ADCCLKN

GA3ADCCLKP

QP_LOCKED
QP_ERROR

DAQ_TRG_TDISCMS_CLK_P

CMS_CLK_N

TP_B26_0
TP_B26_1

GC0N

GC0P

GC1P
GC1N

TP_B35_0N

TP_B35_0P

TP_B35_1
TP_B35_2

TP_B35_3
TP_B35_4
TP_B35_5
TP_B35_6
TP_B35_7
TP_B35_8

TP_B35_11
TP_B35_12

TP_B35_13
TP_B35_14

GA2ADCCLKP

GA2ADCCLKN

GA3ADCCLK_FN

GA3ADCCLK_FP

GA1ADCCLK_FP
GA1ADCCLK_FN

GA2ADCCLK_FN
GA2ADCCLK_FP

QP_RST

AV54P_5_CUR_P
AV54P_5_CUR_N

AV54P_3_CUR_P
AV54P_3_CUR_N

V3PDCOMP_MONP
V3PDCOMP_MONN

V3PIO_MONP
V3PIO_MONN

DV4P_3_CUR_P
DV4P_3_CUR_N

DV3P_18_CUR_N

DV3P_2_CUR_P
DV3P_2_CUR_N

DV3P_18_CUR_P

G2AD4N
G2AD4P

G2AD5N
G2AD5P

G2AD6N
G2AD6P

G2AD7N
G2AD7P
G2AD0N
G2AD0P

G2AD1N
G2AD1P

G2AD2N
G2AD2P

G2AD3N
G2AD3P

G2AD12N
G2AD12P

G2AD11N
G2AD11P

G2AD10N
G2AD10P

G2AD9N
G2AD9P

G2AD8N
G2AD8P

G2AD13N
G2AD13P

G2AD14N
G2AD14P

G2AD15N
G2AD15P

G2LCLK1N
G2LCLK1P

G2ADCLK1N
G2ADCLK1P

G2ADCLK0N
G2ADCLK0P

G2LCLK0N
G2LCLK0P

EXTPLS_LV
INJPLS_LV

G1AD[15:0]P
G1AD[15:0]N

G1AD[15:0]N

G2AD[15:0]N

G1AD[15:0]P

G2AD[15:0]P

G2AD[15:0]P
G2AD[15:0]N

DATAOUT[15:0]

CMS CSC Electronics
Digital Cathode Front-End Board (DCFEB)
Virtex 6 Control FPGA Continued bgb xDCFEB

SRCC - Single Region Clock Capable
MRCC - Multi Region Clock Capable

G1G2

Multi-drop LVDS clock; terminate at far end.
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PARAM_DAT[8:0]

PARAM_DAT0
PARAM_DAT1
PARAM_DAT2
PARAM_DAT3
PARAM_DAT4
PARAM_DAT5
PARAM_DAT6
PARAM_DAT7
NVIO_SCL_25
NVIO_SDA_25GBT_TXVD

DAQ_LDSDA
DAQ_LDSCL

TRG_LDSCL
TRG_LDSDA

NVIO_I2C_EN
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D

G
S

M3
BSS84

470ZR2

INIT_B
DONE

M1
M2
HSWAPEN
PROGRAM_B

M0

AVSS_0

AVDD_0
VP

VREFP
VN

VREFN

DXP
DXN
VBATT
DIN
RDWR_B
CSI_B
DOUT_BUSY
CCLK
TDO
TCK
TMS
TDI
VFS

VCCOa_0
VCCOb_0

VCCAUXa
VCCAUXb
VCCAUXc
VCCAUXd
VCCAUXe
VCCAUXf
VCCAUXg
VCCAUXh
VCCAUXi
VCCAUXj

VCCAUXk
VCCAUXl

VCCAUXm

Bank 0

Virtex6_FF1156

U1

Y23

W22

W10

V9

U22

T9

R22

P23

P9

N22

N10

AA22

AA10

Y9

AB9

Y8

AD8

AF8

AE8

AC8

K8

AA8

F8

G8

H8

N8

W17

W18

U17

V17

V18

U18

T18

T17

U8

L8

M8

V8

W8

R8

P8

1.2uH

L20

+

10UF

C18

0.1UF

C19
0.01UF

C20

999G

R54 2

999G

R52 2
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2
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RED_LED

D
10

CON14X
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Vo = Vref ( 1+ R1/R2); Vref=0.5
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CMS CSC Electronics
Digital Cathode Front-End Board (DCFEB)

Group G3 (and GA2)
xDCFEBbgb

Substitute 887 ohm resistor in signal path to account for 110 ohm source impedance.

Pre-Amp to ADC Interface

For balanced operation at baseline, set baseline to 1.15V and fixed - input to 1.85V
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bgbDigital Cathode Front-End Board (DCFEB)
CMS CSC Electronics

ADC
Group G3 (and GA2)

xDCFEB
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CMS CSC Electronics
Digital Cathode Front-End Board (DCFEB)
Cathode Comparator System

Group G3

Put the op-amps near the branch point of the traces!

xDCFEBbgb
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CMS CSC Electronics
Digital Cathode Front-End Board (DCFEB)
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CALABRATION CAP ADDED TO EACH CHANNEL
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Pre-Amp to ADC Interface

CMS CSC Electronics
Digital Cathode Front-End Board (DCFEB) bgb

Group G4 (and GA2)
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Note: Polarity inversion required on inputs

bgbDigital Cathode Front-End Board (DCFEB)
CMS CSC Electronics

ADC
Group G4 (and GA2)

xDCFEB
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Put the op-amps near the branch point of the traces!
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CMS CSC Electronics
Digital Cathode Front-End Board (DCFEB)

Group G5 (and GA3)
xDCFEBbgb

For balanced operation at baseline, set baseline to 1.15V and fixed - input to 1.85V
Substitute 887 ohm resistor in signal path to account for 110 ohm source impedance.
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Pre-Amp to ADC Interface

CMS CSC Electronics
Digital Cathode Front-End Board (DCFEB)

Group G6 (and GA3)

xDCFEBbgb

For balanced operation at baseline, set baseline to 1.15V and fixed - input to 1.85V
Substitute 887 ohm resistor in signal path to account for 110 ohm source impedance.
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Digital Cathode Front-End Board (DCFEB)
CMS CSC Electronics

Group G6 (and GA3)
ADC xDCFEBbgb
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CMS CSC Electronics
Digital Cathode Front-End Board (DCFEB)
Cathode Comparator System

Put the op-amps near the branch point of the traces!

Group G6

xDCFEBbgb
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CMS CSC Electronics

GA1

GA2

GA3

Translators

Digital Cathode Front-End Board (DCFEB)

Input Amplifier

Decoupling Capacitors -- Preamp xDCFEBbgb

Shaper/Digital

G1

G2

One filter CAP per power pin, one TANT per chip.

G3

G4

G5

G6
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C106G6

4.7UF
0.1UF

C107G6

0.1UF

C108G6

0.1UF

C109G6

0.1UF

C110G6

4.7UF

C111G6C112G6

0.1UF

C113G6

0.1UF 0.1UF

C114G6

0.1UF

C115G6

4.7UF

C116G6

0.1UF

C117G6

0.1UF

C118G6

0.1UF

C119G6 C120G6

0.1UF

C121G6

4.7UF
0.1UF

C122G6

0.1UF

C123G6 C124G6

0.1UF

C125G6

0.1UF

0.1UF

C125G5

0.1UF

C124G5

0.1UF

C123G5C121G5

4.7UF
0.1UF

C122G5

0.1UF

C120G5

0.1UF

C119G5

0.1UF

C118G5

0.1UF

C117G5

0.1UF

C115G5

0.1UF

C114G5

0.1UF

C113G5C112G5

0.1UF0.1UF

C110G5 C116G5

4.7UF
0.1UF

C109G5

0.1UF

C108G5C106G5

4.7UF

C111G5

4.7UF
0.1UF

C107G5

+C31

10UF

+C126G3

10UF

+

10UF

C126G5

+

10UF

C126G6

+

10UF

C126G4

+

10UF

C126G2

+

10UF

C126G1

0.1UF

C115G2

C106G1

4.7UF

0.1UF

C107G2

C107G1

0.1UF

C111G1

4.7UF

C108G1

0.1UF

C109G1

0.1UF

C116G1

4.7UF

C110G1

0.1UF 0.1UF

C112G1 C113G1

0.1UF

C114G1

0.1UF

C115G1

0.1UF

C117G1

0.1UF

C118G1

0.1UF

C119G1

0.1UF

C120G1

0.1UF

C122G1

0.1UF

C121G1

4.7UF

C123G1

0.1UF

C124G1

0.1UF

C125G1

0.1UF

0.1UF

C125G2

0.1UF

C124G2C123G2

0.1UF

C122G2

0.1UF

C121G2

4.7UF
0.1UF

C120G2C119G2

0.1UF0.1UF

C118G2

0.1UF

C117G2

4.7UF

C116G2

0.1UF

C114G2C113G2

0.1UF

C112G2

0.1UF
4.7UF

C111G2

0.1UF

C110G2

0.1UF

C109G2

0.1UF

C108G2C106G2

4.7UF

GND

GND

GND

GND

GND

GND

GND

GND

V5PAMP_GA1

V5PAMP_GA1

V5PAMP_GA1 V5PAMP_GA1

V5PAMP_GA2

V5PAMP_GA2

V5PAMP_GA3

V5PAMP_GA3

VrefsReference OpAmps

CMS CSC Electronics
Digital Cathode Front-End Board (DCFEB)
Decoupling Capacitors -- Differential Amps xDCFEBbgb

Differential OpAmps

GA3

GA2

GA1

Group Group

G1

G2

G3

G4

G5

G6
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4.7UF

C75G1
C84G1

0.1UF

C83G1

0.1UF

C82G1

0.1UF0.1UF

C81G1

0.1UF

C80G1C79G1

0.1UF

C78G1

0.1UF0.1UF

C77G1

0.1UF

C76G1

0.1UF

C74G1C73G1

0.1UF0.1UF

C72G1

0.1UF

C71G1C70G1

0.1UF

C69G1

0.1UF0.1UF

C68G1

0.1UF

C67G1C66G1

0.1UF
4.7UF

C65G1 +

10UF

C94GA1

+

10UF

C94GA2

+C94GA3

10UF

+C65GA2

10UF

0.1UF

C84G2

0.1UF

C83G2

0.1UF

C82G2C81G2

0.1UF

C80G2

0.1UF0.1UF

C79G2

0.1UF

C78G2C77G2

0.1UF

C76G2

0.1UF

C75G2

4.7UF

C74G2

0.1UF0.1UF

C73G2C72G2

0.1UF

C71G2

0.1UF0.1UF

C70G2

0.1UF

C69G2C68G2

0.1UF

C67G2

0.1UF0.1UF

C66G2
C65G2

4.7UF

C99G2

0.1UF

C98G2

0.1UF

C97G2

4.7UF

C96G2

0.1UF0.1UF

C95G2
C94G2

4.7UF

0.1UF

C99G1

0.1UF

C98G1

4.7UF

C97G1

0.1UF

C96G1C95G1

0.1UF
4.7UF

C94G1+

10UF

C65GA1

+C65GA3

10UF

0.1UF

C84G6

0.1UF

C83G6

0.1UF

C82G6C81G6

0.1UF

C80G6

0.1UF0.1UF

C79G6

C84G5

0.1UF

C83G5

0.1UF

C82G5

0.1UF0.1UF

C81G5

C94G3

4.7UF
0.1UF

C95G3C96G3

0.1UF

C97G3

4.7UF

C98G3

0.1UF

C99G3

0.1UF

C65G3

4.7UF
0.1UF

C66G3C67G3

0.1UF

C68G3

0.1UF 0.1UF

C69G3

0.1UF

C70G3 C71G3

0.1UF

C72G3

0.1UF 0.1UF

C73G3 C74G3

0.1UF

C75G3

4.7UF

C76G3

0.1UF

C77G3

0.1UF 0.1UF

C78G3

0.1UF

C79G3 C80G3

0.1UF

C81G3

0.1UF 0.1UF

C82G3

0.1UF

C83G3

0.1UF

C84G3

C94G4

4.7UF
0.1UF

C95G4C96G4

0.1UF

C97G4

4.7UF

C98G4

0.1UF

C99G4

0.1UF

C65G4

4.7UF
0.1UF

C66G4C67G4

0.1UF

C68G4

0.1UF 0.1UF

C69G4

0.1UF

C70G4 C71G4

0.1UF

C72G4

0.1UF

C73G4

0.1UF 0.1UF

C74G4

4.7UF

C75G4

0.1UF

C76G4

0.1UF

C77G4 C78G4

0.1UF

C79G4

0.1UF 0.1UF

C80G4

0.1UF

C81G4C82G4

0.1UF

C83G4

0.1UF

C84G4

0.1UF

C97G6

4.7UF

C98G6

0.1UF

C97G5

4.7UF

C94G5

4.7UF

C98G5

0.1UF

0.1UF

C95G6
C75G6

4.7UF
0.1UF

C78G6C77G6

0.1UF

C76G6

0.1UF

C94G6

4.7UF

0.1UF

C95G5

C65G6

4.7UF

C68G6

0.1UF

C67G6

0.1UF0.1UF

C66G6

C75G5

4.7UF
0.1UF

C78G5C77G5

0.1UF

C76G5

0.1UF

C65G5

4.7UF

C68G5

0.1UF

C67G5

0.1UF0.1UF

C66G5

0.1UF

C80G5C79G5

0.1UF

C74G6

0.1UF0.1UF

C73G6

0.1UF

C72G6

0.1UF

C71G6C70G6

0.1UF

C69G6

0.1UF

0.1UF

C74G5C73G5

0.1UF

0.1UF

C97+C96

10UF

C95

0.1UF

+C94

10UF

0.1UF

C72G5

0.1UF

C71G5C70G5

0.1UF

C69G5

0.1UF

GND

GND GND

GND

GNDGND

GNDGND

GNDGND

GNDGND

GND

V33PAADC

V33PAADC

V33PAADC

V33PAADC

V33PAADC

V33PAADC

V18PDADC

V18PDADC

V18PDADC

V18PDADC

V18PDADC

V18PDADC

V18PDADC

"ADC Level Shifters"

CMS CSC Electronics
Digital Cathode Front-End Board (DCFEB)
Decoupling Capacitors -- ADC's xDCFEBbgb
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C89G2
0.1UF

C86G2
0.1UF

C88G2
0.1UF

C87G2
0.1UF

C91G2
0.1UF

+C101G2

10UF

0.1UF

C87G3 +C92G3

10UF

C89G3
0.1UF0.1UF

C88G3C86G3
0.1UF

C90G3
0.1UF

C91G3
0.1UF

+

10UF

C27G3

0.1UF

C120C110
0.1UF

C90
0.1UF0.1UF

C88

+C28G3

10UF

+C101G3

10UF

C181
0.1UF

0.1UF

C86G4C85G4
0.1UF

C88G4
0.1UF

C89G4
0.1UF

C87G4
0.1UF

+C28G1

10UF

C91G4
0.1UF

+C27G4

10UF

+C101G4

10UF

C86G1
0.1UF

+C92G5

10UF

C85G5
0.1UF

+

10UF

C162

+C92G1

10UF

C88G1
0.1UF 0.1UF

C89G1
0.1UF

C87G1 C90G1
0.1UF 0.1UF

C91G1+

10UF

C27G1 +

10UF

C101G1

+

10UF

C175

0.1UF

C65

+C147

10UF

+C146

10UF

C237

0.1UF

C141

0.1UF

C142

0.1UF

C143

0.1UF

0.1UF

C67+C66

10UF
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+

10UF

C101G6C91G6
0.1UF

C87G6
0.1UF

C89G6
0.1UF0.1UF

C88G6C85G6
0.1UF 0.1UF

C86G6 +C27G6

10UF

+C161

10UF

C88G5
0.1UF 0.1UF

C89G5
0.1UF

C87G5 C90G5
0.1UF 0.1UF

C91G5+

10UF

C27G5 +C28G5

10UF

+C101G5

10UF

C9
0.1UF

0.1UF

C168
0.1UF

C169
0.1UF

C170 +C164

10UF

C171
0.1UF+C119

10UF

C118
0.1UF

+C28G4

10UF

C86G5
0.1UF

GND

GND

GND

GND

GNDGND

GND

GND

GND

GND

GND

GND

GND
GND

GND

GND

V5PACOMP

V5PACOMP

V5PACOMP

V5PACOMP

V5PACOMP

V5PACOMP

V5PACOMP

V5PACOMP

V3PDCOMP

V3PDCOMP

V3PDCOMP

V3PDCOMP

V3PDCOMP

V3PDCOMP

V3PDCOMP

V3PDCOMP

DAC

CREF and CMPDAC opamps

G6

G5

G4

G3

CMS CSC Electronics
Digital Cathode Front-End Board (DCFEB) xDCFEB

G2

bgb

G1

Group

Decoupling Capacitors -- Comparators

"V5PACOMP" "V3PDCOMP"

LVDS Rx/Tx

Clock driver
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+

330UF

C137

+

330UF

C148

4.7UF

C149

4.7UF

C138

0.22UF

C150

0.22UF

C139

C151

0.22UF

C152

0.22UF

C153

0.22UF

C154

0.22UF

C155

0.22UF

C159

0.22UF

C158

0.22UF

C157

0.22UF

C156

0.22UF

C140

0.22UF

+

330UF

C360

+

47UF

C367+

47UF

C366 +

47UF

C369

C365

4.7UF

C364

4.7UF

C363

4.7UF

C362

4.7UF

+

330UF
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+

47UF
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+

47UF
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2
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C371

4.7UF

C372

0.47UF 0.47UF

C375

4.7UF

C374+

47UF

C373

0.47UF

C378

4.7UF

C377+

47UF

C376

0.47UF

C381

4.7UF

C380+

47UF

C379

0.47UF

C384

4.7UF

C383+

47UF

C382

0.47UF

C399

4.7UF

C398+

47UF

C397

0.47UF

C396

4.7UF

C395+

47UF

C394

0.47UF

C393

4.7UF

C392+

47UF

C391

0.47UF

C390

4.7UF

C389+

47UF

C388

0.47UF

C387

4.7UF

C386+

47UF

C385

0.47UF

C421

4.7UF

C420+

47UF

C419

0.47UF

C418

4.7UF

C417+

47UF

C416

0.47UF

C415

4.7UF

C414+

47UF

C413

0.47UF

C412

4.7UF

C411+

47UF

C410

0.47UF

C409

4.7UF

C408+

47UF

C407

GND

GND

GND

GND

GND

GND

GND

V25IO

V25IO

V25IO

V25IOMGTAVTT

VCCINTMGTAVCC

Decoupling Capacitors -- FPGA and V25IO

CMS CSC Electronics
Digital Cathode Front-End Board (DCFEB) xDCFEBbgb

"MGTAVCC"

"MGTAVTT"

"VCCINT"

"VCCAUX"

"VCCO"

"VCCO"

"VCCO"
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SN65LVDT2 U67-70 SN65LVDT2 U83, U85, U86SN65LVDT2 U71-74 SN65LVDT2 U75-78 SN65LVDT2 U79-82

C531

10UF

C532

0.1UF

C533

0.1UF

C534

0.1UF

C535

0.1UF

C536

10UF

C537

0.1UF

C538

0.1UF

C539

0.1UF

C540

0.1UF

C541

10UF

C542

0.1UF

C543

0.1UF

C544

0.1UF

C545

0.1UF

C546

10UF

C547

0.1UF

C548

0.1UF

C549

0.1UF

C550

0.1UF

C551

10UF

C552

0.1UF

C553

0.1UF

C554

0.1UF

+

+

+

+ + +

+ + + ++ + +

+

++

++ + +

2T45 U17, U18 2T45 U12 74AUP1G32, 1G04, 1G08, U8, U90, U91, U59

"V25IO"
For QPLL3

2T45 U37, U60

74LVC157A U11 2T45 U103, U104, U105, U106 X2
Fixed Oscillators

2T45 U9G1-6
2T45 U3GA1-3

"V25IO"

74CB3T16211
U21U20TXS0102 U102

C266

10UF

C269

0.1UF

C300

10UF

C301

0.1UF 0.1UF

C302

0.1UF

C303

C304

10UF
0.1UF

C305

0.1UF

C307

10UF

C306

10UF

C308

0.1UF

C311

10UF

C310

0.1UF

C325C324

10UF
0.1UF

C334

0.1UF

C336C333

10UF

C335

10UF

C41

0.1UF0.1UF

C326 C16

0.1UF0.1UF

C338C337

10UF
0.1UF

C329

0.1UF

C328C327

10UF
0.1UF

C332

0.1UF

C331C330

10UF 10UF

C339

C316

10UF

C317

0.1UF

C72

10UF10UF

C46

C314

10UF

C315

0.1UF
10UF

C78

10UF

C200

0.1UF

C296

0.1UF

C297

0.1UF

C299 C268

0.1UF
C73

0.1UF

C298

0.1UF

C530

0.1UF

C529

10UF

V25IO

GND

V25IO

GND

V25IO

GND

0.1UF

C79
C309

0.1UF
0.1UF

C201 +

1G04 U123, 2G79 U124

10UF

C573

0.1UF

C574

0.1UF

C575 +C576

10UF

X3
Fixed Oscillators

VCC_OSC
V25IO

0.1UF

C577



C48

0.1UF

C35

0.1UF

C30

0.1UF

C81

0.1UF

+C111

10UF

+C113

10UF

+

10UF

C71 +C77
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0.01UF

C39

0.01UF

C56 C87

0.001UF

C57

0.01UF 0.01UF

C58

0.001UF

C61C60

0.01UF

C62

0.001UF 0.001UF

C85

0.001UF

C63

0.1UF

C45

0.01UF

C59 C86

0.001UF

C27
0.1UF

+C343

10UF

GND

GND

GND

V3PIO

V3PIO

V15GBT

For LVDS drivers

Three filter CAPs per power pin on Channel Links (.1, .01, .001uF).
Generally, one CAP per power pin and one tantalum per chip.

For Channel Links

GBT, U6

"V3PIO"

Decoupling Capacitors -- Misc.

CMS CSC Electronics
Digital Cathode Front-End Board (DCFEB) xDCFEBbgb
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4.7UF

C344

0.22UF

C345

0.022UF

C346

0.022UF

C438

0.022UF

C439

0.022UF

C440

0.022UF

C441

0.022UF

C442

0.022UF

C443

0.01UF

C444

0.01UF

C445

0.01UF

C446

0.01UF

C447

0.01UF

C448

0.01UF

C449

0.01UF

C450

0.01UF

C451

C452

4.7UF

C453

0.47UF

GBT, U6
VDD_RXTXCM

GND

C454

0.47UF

C455

0.1UF

C456

0.1UF 0.022UF

C457

0.022UF

C458

0.022UF

C459

0.01UF

C460

0.01UF

C461

0.01UF

C462

0.01UF

C463

0.01UF

C464

0.01UF

C465

"V15GBT"

"VDD_RXTXCM"

GBT, U6

"VDD_PS" C466

4.7UF

C467

0.1UF 0.022UF

C468

0.01UF
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