
1 2 3 4 5 6 7 8 9 10 11

1 2 3 4 5 6 7 8 9 10 11

A

B

C

D

E

F

G

H

A

B

C

D

E

F

G

H

Date: 2016-11-29
KiCad E.D.A.  kicad 4.0.1-stable

Rev: 6Size: A2
Id: 1/2

Title: Frequency Counter Digital Board
File: digital.sch
Sheet: /
BI7LNQ

BANK2

BANK3 BANK4

BANK5

BANK6

BANK7BANK8

BANK1

IO1

IO2

IO3

GND4

VCCINT5

DIFFIO_L1n/DATA1,ASDO6

VREFB1N07

DIFFIO_L2p/FLASH_nCE,nCSO8

nSTATUS9

DIFFIO_L4p10

TDO20

DIFFIO_L8p30

V
C

C
IO

3
40

D
IF

F
IO

_B
9n

50

D
IF

F
IO

_B
16

n
60

D
IF

F
IO

_B
21

p
70

VREFB5N0 80

DIFFCLK_2n 90

DIFFIO_L4n11

nCE21

VREFB2N031

G
N

D
41

D
IF

F
IO

_B
10

p
51

V
C

C
IN

T
61

D
IF

F
IO

_B
21

n
71

VCCIO5 81

DIFFCLK_2p 91

DCLK12

GND22

RUP132

IO
42

D
IF

F
IO

_B
11

p
52

V
C

C
IO

4
62

D
IF

F
IO

_B
22

p
72

GND 82

CONF_DONE 92

IO13

DIFFCLK_0n23

RDN133

P
LL

1_
C

LK
O

U
T

p
43

D
IF

F
IO

_B
11

n
53

G
N

D
63

IO 73

IO 83

VCCIO6 93

nCONFIG14

DIFFCLK_1p24

IO34

P
LL

1_
C

LK
O

U
T

n
44

D
IF

F
IO

_B
12

p
54

IO
64

IO 74

DIFFIO_R8n 84

MSEL0 94TDI15

DIFFCLK_1n25

VCCA135

V
C

C
IN

T
45

D
IF

F
IO

_B
12

n
55

V
R

E
F

B
4N

0
65

IO 75

DIFFIO_R8p 85

GND 95

TCK16

VCCIO226

GNDA136

V
R

E
F

B
3N

0
46

V
C

C
IO

4
56

R
U

P
2

66

RUP3 76

DIFFIO_R7n/DEV_OE 86

MSEL1 96

VCCIO117

GND27

V
C

C
D

_P
LL

1
37

V
C

C
IO

3
47

G
N

D
57

R
D

N
2

67

RDN3 77

DIFFIO_R7p/DEV_CLRn 87

MSEL2 97

TMS18

DIFFIO_L6n28

D
IF

F
IO

_B
1p

38

G
N

D
48

D
IF

F
IO

_B
15

p
58

D
IF

F
IO

_B
20

n
68

VCCINT 78

DIFFCLK_3n 88

DIFFIO_R4n/INIT_DONE 98

GND19

VCCINT29

D
IF

F
IO

_B
1n

39

D
IF

F
IO

_B
9p

49

D
IF

F
IO

_B
16

p
59

IO
69

GND 79

DIFFCLK_3p 89

DIFFIO_R4p/CRC_ERROR 99
IO 100

D
IF

F
IO

_T
20

p
11

0

D
IF

F
IO

_T
16

n
12

0

V
C

C
IO

8
13

0

G
N

D
14

0

DIFFIO_R3n/nCEO 101

D
IF

F
IO

_T
19

p
11

1

D
IF

F
IO

_T
16

p
12

1

G
N

D
13

1

D
IF

F
IO

_T
5p

14
1

VCCINT 102

P
LL

2_
C

LK
O

U
T

n
11

2

V
C

C
IO

7
12

2

D
IF

F
IO

_T
10

n/
D

A
T

A
2

13
2

D
IF

F
IO

_T
2p

14
2

DIFFIO_R3p/CLKUSR 103

P
LL

2_
C

LK
O

U
T

p
11

3

G
N

D
12

3

D
IF

F
IO

_T
10

p/
D

A
T

A
3

13
3

D
IF

F
IO

_T
1n

14
3

IO 104

R
U

P
4

11
4

D
IF

F
IO

_T
13

p
12

4

V
C

C
IN

T
13

4

D
IF

F
IO

_T
1p

14
4

VREFB6N0 105

R
D

N
4

11
5

IO
12

5

D
IF

F
IO

_T
8n

13
5

G
N

D
14

5

DIFFIO_R1n 106

V
C

C
IN

T
11

6

D
IF

F
IO

_T
12

n
12

6

V
R

E
F

B
8N

0
13

6

VCCA2 107V
C

C
IO

7
11

7

D
IF

F
IO

_T
12

p
12

7

IO
13

7

GNDA2 108G
N

D
11

8

D
IF

F
IO

_T
11

n
12

8

IO
13

8

V
C

C
D

_P
LL

2
10

9

V
R

E
F

B
7N

0
11

9

D
IF

F
IO

_T
11

p
12

9

V
C

C
IO

8
13

9

U4

EP4CE6

C9

100n

C8

100n

1

2
3

CON1

BARREL_JACK

D1

SS24

ENABLE1

TRIGGER2

START3

STOP4

CLK5

NC6

GND7 INTB 8

DOUT 9

DIN 10

CSB 11

SCLK 12

VREG 13

VCC 14

U1

TDC7200

1 2
3 4
5 6
7 8
9 10

20

30

40

11

21

31

12

22

32

13

23

33

14

24

34

15

25

35

16

26

36

17

27

37

18

28

38

19

29

39

P3
C

O
N

N
_0

2X
20

+5V

GNDD

GNDD

SPI_MOSI
SPI_MISO
SPI_SCK

FPGA_Done

FPGA_nConfig

FPGA_nStatus

FPGA_DCLK
FPGA_SDA

R6
10k

R9
10k

FPGA_nStatus
FPGA_Done
FPGA_nConfig

GNDD

GNDD

GNDD

GNDD

GNDD

GNDD

FPGA_DCLK
FPGA_SDA

G
N

D
D

G
N

D
D

G
N

D
D

G
N

D
D

GNDD

GNDD

GNDD

GNDD

G
N

D
D

G
N

D
D

G
N

D
D

G
N

D
D

GNDD

GNDD

GNDD

+1V2+1V2

+1V2

+1V2

+1V2 +1V2

+
1V

2
+

1V
2

+2V5

+2V5

GNDD

GNDD

+1V2

C
22

10
0n

GNDD

+1V2

C
7

10
0nG

N
D

D

1
GND2
VCC5

6

U5A

74LVC2G04

3 4

U5B

74LVC2G04

G
N

D
D

R13
1k

R14
1k

12

D2

LED

12

D3

LED

G
N

D
D

LED1

LED2

LE
D

1
LE

D
2

SPI_SCK

SPI_MOSI

SPI_MISO

GNDD

R1
22TDC_10M

TDC1_ENABLE

TDC1_START

TDC1_STOP

C5

100n

GNDD

C4

100n

GNDD

C6

1u

TDC1_CS

TDC1_INTB

C27

10u
TDC2_VCC

TDC1_VCC

R11
22

R12
22

C30

22u

TDC3_VCC

GNDD

GNDD

C31

22u

TDC1_VCC
R10
22

GNDD

T
D

C
_1

0M

Power

power.sch

VCC_1.2A
VCC_3.3A

VCC_2.5AVCC_IN

VCC_3.3D

VCC_5

G
N

D
D

VDD

+1V2

V
D

D

V
D

D

V
D

D

+2V5 +3.3V

GNDD

+3.3V

VDD

+2V5

GNDD

C13

100n

C12

100n

GNDD

C15

100n

C14

100n

C17

100n

C16

100n

C19

100n

C18

100n

+1V2

C24

100n

C23

100n

C26

100n

C25

100n

PORT1_P
PORT1_N

PORT2_P
PORT2_N

PORT2_IO1
PORT2_IO2
PORT2_IO3

PORT1_IO1
PORT1_IO2

PORT1_IO3

+3.3V

VCC_IO

VCC_IO

VCC_IO

VCC_IO

V
D

D

TDC1_START
TDC1_STOP

TDC2_START
TDC2_STOP

M
C

U
_C

LK

1

2

P5

B
N

C

VCC_IO

BANK2 BANK4 BANK5 are powered with low noise LDO. VCCIO

VCC12
+5V

VCC_IO

G
N

D
D

R
2

10
k

R
3

10
k

C2

100n

C
1 10
0n

R4
1k

C3

100n

G
N

D
D

E2
BEAD-0805

E3
BEAD-0805

E5
BEAD-0805

E1
BEAD-0805

C29

22u

REF10M

REF10M

VCC_IO

TDC1_CS

TDC2_CS

TDC3_ENABLE
TDC1_INTB
TDC2_INTB

MP1
SCREW

MP2
SCREW

MP3
SCREW

MP4
SCREW

G
N

D
D

GNDD

R
23 1k

1
2

D
6

LE
D

GNDD

1 2
SW1

SPST

VCC_IOVCC_IO

C20

22u

C21

22u

GND

GND

ENABLE1

TRIGGER2

START3

STOP4

CLK5

NC6

GND7 INTB 8

DOUT 9

DIN 10

CSB 11

SCLK 12

VREG 13

VCC 14

U3

TDC7200

SPI_SCK

SPI_MOSI

SPI_MISO

GNDD

R5
22TDC_10M

TDC2_ENABLE

TDC2_START

TDC2_STOP

C11

100n

GNDD

C10

100n

GNDD

C35

1u

TDC2_CS

TDC2_INTB

TDC2_VCC

E4
BEAD-0805

ENABLE1

TRIGGER2

START3

STOP4

CLK5

NC6

GND7 INTB 8

DOUT 9

DIN 10

CSB 11

SCLK 12

VREG 13

VCC 14

U11

TDC7200

SPI_SCK

SPI_MOSI

SPI_MISO

GNDD

R7
22TDC_10M

TDC3_ENABLE

TDC3_START

TDC3_STOP

C46

100n

GNDD

C36

100n

GNDD

C47

1u

TDC3_CS

TDC3_INTB

TDC3_VCC

E6
BEAD-0805

1

2

P6

B
N

C

G
N

D
D

R
28

10
k

R
31

10
k

C57

100n

C
55

10
0n

R30
1k

C54

100n

G
N

D
D

1

2

P4

B
N

C

G
N

D
D

R
22

10
k

R
26

10
k

C52

100n

C
50

10
0n

R25
1k

C49

100n

G
N

D
D

PORT1_P

PORT2_P

R24
22

R29
22

R33
22

TDC3_INTB TDC3_CS

TDC2_ENABLE
TDC1_ENABLE

TDC3_START
TDC3_STOP

C51

10u

C56

10u

C59

10u

C58

10u

G
N

D
D

R32
22

VCC_IO

E8
BEAD-0805R27

22

VCC_IO

E7
BEAD-0805R8

22

C53

10u

C48

10u

G
N

D
D

G
N

D
D

GND

IN OUT

PSG GND

L3

BNX002-1

G
N

D
3

V
C

C
5

EN1

2 4
U2

74LVC1G125

G
N

D
D

G
N

D
3

V
C

C
5

EN1

2 4
U12

74LVC1G125

G
N

D
3

V
C

C
5

EN1

2 4
U13

74LVC1G125

G
N

D
D

G
N

D
D

COM1
1

GND
2

COM2
3

COM3
4

VCC
5

COM4
6

U14

SRV05

GNDD

COM1
1

GND
2

COM2
3

COM3
4

VCC
5

COM4
6

U15

SRV05

GNDD

COM1
1

GND
2

COM2
3

COM3
4

VCC
5

COM4
6

U16

SRV05

GNDD

C66

100n

C65

100n

C68

100n

C67

100n

VCC_IO

GNDD

40Pin connector of Raspberry PI

FPGA_CS

SPI_MOSI

S
P

I_
M

IS
O

TODO:
1) add SPI interface to FPGA, so stupid!!!!
2) add bead to power lines
3) add diode between dcdc and ldo
4) add mount holes for Raspberry Pi board
5) add bypass capacitor / filter near Pi 5v supply
6) add connectors for front end board
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