
1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16
17 18
19 20
21 22
23 24
25 26
27 28
29 30
31 32
33 34
35 36
37 38

J6

sh
ro

ud
ed

+5V

GND

10RR1

GND

+5V

10RR2
10RR3

10RR4
10RR5
10RR7
10RR8

10RR9
10RR10
10RR11
10RR12

10RR13
10RR14
10RR15
10RR16

D
3

D
4

D
5

D
6

D
7

D
8

D
9

D
10

D
11

D
12

D
13

D
14

D
15

D
16

D
17

D
18

D
19

D
20

D
21

D
22

D
23

D
24

D
25

D
26

D
27

D
28

D
29

D
30

D
31

D
32

D
33

D
34

GND

10RR17

4039
3837
3635
3433
3231
3029
2827
2625
2423
2221
2019
1817
1615
1413
1211
109
87
65
43
21

2x20_2.54_HDR-LF

J1

sh
ro

ud
ed

0.1uF

C21

GND

3V3

0.1uF

C22

GND

3V3

10RR23

D
35

D
36

C31

0.1uF

GND

3V3

R34 10R

R35 10R

R36 10R

R37 10R

R38 10R

R39 10R

R40 10R

R41 10R

GND

GND

OUT[6]

OUT[4]

OUT[2]

OUT[0]

OUT[1]

OUT[3]

OUT[5]

OUT[7]

OUT[0]

OUT[1]

OUT[2]

OUT[3]

OUT[4]

OUT[5]

OUT[6]

OUT[7]

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

R20
4.7Kohms

R21
4.7Kohms

3V3 3V3

U10SRAM_2Mx16

5

4

3

2

1 48

47

46

45

30

29

28

27

26

2524

23

22

21

20

31

7

8

9

10

11

14

15

16

17 32

33

34

35

38

39

40

41

13

37

42

6

19

44

43

12

36

18

D14

D13

D12

GND2

A12

A13

A14

A9

A10

A11

D9

D8

A20

A17

A15

D7

D6

A19

A18

NC2

WE

A16

D4

D1

D2

VDD1

D3

A4

A3

A2

A1

A0

NC1

CS

D0

D5

GND1

A5

A6

A7

A8

OE

UB

LB

D15

D10

D11

VDD2

U16

10
9

11
0

11
1

11
2

11
3

11
4

11
5

11
6

11
7

11
8

11
9

12
0

12
1

12
2

12
3

12
4

12
5

12
6

12
7

12
8

12
9

13
0

13
1

13
2

13
3

13
4

13
5

13
6

13
7

13
8

13
9

14
0

14
1

14
2

14
3

14
4

108

72

36

7

16

30

665137

102

88

79

73

74

75

76

77

78

81

82

83

84

85

86

87

89

91

92

93

94

95

96

97

98

99

100

103

104

105

106

107

35

34

33

32

31

28

27

26

25

24

23

22

21

20

19

17

15

14

13

12

11

10

9

6

5

4

3

2

1

7170696867656362616059585756555452504948474544434241403938

101

90

80

645346

29

18

8

MAXCH7000

PL3A

PL3B

PL4A

PL4B

PL6A

PL6B

VCCIO5_1

GND_1

PL10B

PL10A

PL9B

PL9A

PL8B

PL8A

PL17A

PL17B

PL19A

PL19B

PL22A

PL22B

PL15B

PL15A

PL12B

PL12A

GND_2

PL11B

VCCIO4_1

PL11A

GND_3

VCCIO3_1

PL23D

PL24A

VCC_1

PL25B

PL25A

PL24B

V
C

C
IO

2_
1

P
B

4A

P
B

4B

P
B

6A

P
B

12
A

P
B

9B

P
B

9A

P
B

6B

P
B

12
B

G
N

D
_4

P
B

13
A

P
B

13
B

P
B

18
A

V
C

C
IO

2_
2

P
B

16
B

P
B

16
A

G
N

D
_5

P
B

18
B

P
B

23
A

P
B

23
B

P
B

29
B

P
B

29
A

P
B

26
B

P
B

26
A

P
B

31
A

P
B

31
B

P
B

31
D

G
N

D
_6

P
B

37
A

P
B

35
B

V
C

C
IO

2_
3

P
B

35
A

P
B

37
B

P
B

38
A

P
B

38
B

V
C

C
_2

PR24B

PR24A

PR23B

VCCIO1_1

PR21A

PR21B

PR23A

GND_7

PR18B

PR18A

PR17B

PR17A

PR16B

PR16A

PR15B

VCCIO1_2

PR15A

GND_8

PR12B

PR12A

PR11B

PR11A

PR9B

PR9A

PR7B

PR7A

PR5B

PR5A

GND_9

VCCIO1_3

PR4C

PR3B

PR3A

PR2B

PR2A

VCC_3

P
T

36
D

P
T

36
C

P
T

35
B

P
T

35
A

P
T

33
B

P
T

33
A

P
T

28
B

G
N

D
_1

0

P
T

28
A

V
C

C
IO

0_
1

P
T

27
D

P
T

27
C

P
T

25
B

P
T

25
A

V
C

C
IO

0_
2

G
N

D
_1

1

P
T

22
D

P
T

22
C

P
T

18
B

P
T

18
A

N
C

_1

P
T

17
D

P
T

17
C

P
T

15
B

P
T

15
A

G
N

D
_1

2

V
C

C
IO

0_
3

P
T

14
D

P
T

14
C

P
T

11
B

P
T

11
A

P
T

10
B

P
T

10
A

P
T

9B

P
T

9A

V
C

C
_4

GND

GND

GND

GND GND GND

GND

GND

GND

G
N

D

G
N

D

G
N

D

3V3

3V3

3V3

3V3

3V3 3V3 3V3 3V3

3V3

3V3

3V3

3V
3

3V3

3V
3

3V
33V

3

GND

GND3V3

3V3

NC

NC

J7

1

2

3

4

5

USB B mini

SHLD

SHLD

RAM_EXT_AD[0]

RAM_EXT_AD[1]

RAM_EXT_AD[2]

RAM_EXT_AD[3]

RAM_EXT_AD[4] RAM_EXT_AD[5]

RAM_EXT_AD[6]

RAM_EXT_AD[7]

RAM_EXT_AD[8]

RAM_EXT_AD[9]

RAM_EXT_AD[10]

RAM_EXT_AD[11]

RAM_EXT_AD[12]

RAM_EXT_AD[13]

RAM_EXT_AD[14]RAM_EXT_AD[15]

RAM_EXT_AD[16]

RAM_EXT_AD[17]

RAM_EXT_AD[18]

RAM_EXT_AD[19]

RAM_EXT_AD[20]

R
A

M
_E

X
T

_A
D

[1
4]

R
A

M
_E

X
T

_A
D

[1
3]

R
A

M
_E

X
T

_A
D

[1
2]

R
A

M
_E

X
T

_A
D

[1
1]

R
A

M
_E

X
T

_A
D

[1
0]

R
A

M
_E

X
T

_A
D

[9
]

R
A

M
_E

X
T

_A
D

[2
0]

RAM_EXT_OE

RAM_EXT_UB

RAM_EXT_LB

RAM_EXT_WE

GND
RAM_EXT_D[0]

RAM_EXT_D[1]

RAM_EXT_D[2]

RAM_EXT_D[3]

RAM_EXT_D[4]

RAM_EXT_D[5]

RAM_EXT_D[6]

RAM_EXT_D[7] RAM_EXT_D[8]

RAM_EXT_D[9]

RAM_EXT_D[10]

RAM_EXT_D[11]

RAM_EXT_D[12]

RAM_EXT_D[13]

RAM_EXT_D[14]

RAM_EXT_D[15]

R
A

M
_E

X
T

_D
[8

]

R
A

M
_E

X
T

_D
[9

]

R
A

M
_E

X
T

_D
[1

0]

R
A

M
_E

X
T

_D
[1

1]

R
A

M
_E

X
T

_D
[1

2]

R
A

M
_E

X
T

_D
[1

3]

R
A

M
_E

X
T

_D
[1

4]

R
A

M
_E

X
T

_D
[1

5]

R
A

M
_E

X
T

_L
B

R
A

M
_E

X
T

_U
B

RAM_EXT_D[0]

RAM_EXT_D[1]

RAM_EXT_D[2]

RAM_EXT_D[3]

RAM_EXT_D[4]

RAM_EXT_D[5]

RAM_EXT_D[6]

RAM_EXT_D[7]

RAM_EXT_D[8]

RAM_EXT_D[9]

RAM_EXT_D[10]

RAM_EXT_D[11]

RAM_EXT_D[12]

RAM_EXT_D[13]

RAM_EXT_D[14]

RAM_EXT_D[15]

SN74LVT244-SSOP20-LF

1

19

2

4

6

8

18

16

14

12

11

13

15

17

9

7

5

3

VCC3_3=3V3
GND3_3=GND

U11

1A2

1A3

1A4

1A1

2A1

2A2

2A3

2A4

1Y1

1Y2

1Y3

1Y4

2Y1

2Y2

2Y3

2Y4

~1OE

~2OEVCC3_3: 20
GND3_3: 10

VCC3_3=3V3
GND3_3=GND

23

22

20

19

24

26

27

29

30

17

16

14

13

25

32

33

35

36

12

11

9

8

48

37

38

40

41

6

5

3

2

1

43

44

46

47

U4

4, 10,
15, 21,
28, 34,
39, 45

7, 18,
31, 42

GND3_3:

VCC3_3:
4Y1

4Y2

4Y3

4Y4

3Y1

3Y2

3Y3

3Y4

2Y1

2Y2

2Y3

2Y4

1Y1

1Y2

1Y3

1Y4

4A4

4A3

4A2

4A1

3A4

3A3

3A2

3A1

2A4

2A3

2A2

2A1

1A4

1A3

1A2

1A1

1OE~

4OE~

3OE~

2OE~

C1

0.1uF

GND

3V3

C2

0.1uF

GND

3V3

NC

GND

3V3

R
25

10
0K

oh
m

s
10

0K
oh

m
s

R
26

10
0K

oh
m

s
R

27

10
0K

oh
m

s
R

28

10
0K

oh
m

s
R

29

10
0K

oh
m

s
R

30

10
0K

oh
m

s
R

31

10
0K

oh
m

s
R

32

10
0K

oh
m

s
R

33

10
0K

oh
m

s
R

47

10
0K

oh
m

s
R

54

10
0K

oh
m

s
R

55

10
0K

oh
m

s
R

58

10
0K

oh
m

s
R

59

10
0K

oh
m

s
R

66

10
0K

oh
m

s
R

67

10
0K

oh
m

s

R68

GND

R
A

M
_E

X
T

_O
E

R
A

M
_E

X
T

_A
D

[8
]

R
A

M
_E

X
T

_A
D

[7
]

R
A

M
_E

X
T

_A
D

[6
]

R
A

M
_E

X
T

_A
D

[5
]

R
A

M
_E

X
T

_A
D

[4
]

R
A

M
_E

X
T

_A
D

[3
]

R
A

M
_E

X
T

_A
D

[2
]

R
A

M
_E

X
T

_A
D

[1
]

R
A

M
_E

X
T

_A
D

[0
]

R
A

M
_E

X
T

_D
[0

]

R
A

M
_E

X
T

_D
[1

]

RAM_EXT_D[2]

RAM_EXT_D[3]

RAM_EXT_D[4]

RAM_EXT_D[5]

RAM_EXT_D[6]

RAM_EXT_D[7]

U5

FT2232

26

27

28

29

30

32

33

34

16

17

18

19

21

22

23

24

10

48

52

53

54

55

57

58

59

38

39

40

41

43

44

45

46

7

8

62

63

61

1 5 11 15 25 35 47 51

2

3

60

6

14

36

13

20 31 42 5612 37 644 9

50

49

SUSPEND

PWREN

G
N

D
8

G
N

D
7

G
N

D
6

G
N

D
5

G
N

D
4

G
N

D
3

G
N

D
2

G
N

D
1

ACBUS7

ACBUS6

ACBUS5

ACBUS4

ACBUS3

ACBUS2

ACBUS1

ACBUS0

ADBUS7

ADBUS6

ADBUS5

ADBUS4

ADBUS3

ADBUS2

ADBUS1V
C

O
R

E
3

V
C

O
R

E
2

V
C

O
R

E
1

V
P

L

VREGIN

VREGOUT

DM

DP

RESET#

REF

EECS

EEDATA

OCSI

OCSO

TEST

V
P

H
Y

A
G

N
D

1

ADBUS0

EECLK

V
C

C
IO

1

V
C

C
IO

2

V
C

C
IO

3

V
C

C
IO

4

BDBUS0

BDBUS1

BDBUS2

BDBUS3

BDBUS4

BDBUS5

BDBUS6

BDBUS7

BCBUS0

BCBUS1

BCBUS2

BCBUS3

BCBUS4

BCBUS5

BCBUS6

BCBUS7

U1

4

5

1

3

2

SN74LVC1G34DBVR

Y

VCCA

NC

GND

X1

O-3.3-5x7-50MHz-30pF-30-30-LF

3 1CLK CTRL

GND3_3: 2

VCC3_3: 4
33R R75

0.1uF

C39

GND

3V3

DAC[0]

DAC[1]

DAC[2]

DAC[3]

DAC[4]

DAC[5]

DAC[6]

DAC[7]

X2
12M

C41

18pF

C44

18pF

GND

GND

GND

U9

EEPROM-SO8-1k-93C46-LF

2

1

3

4

7

6

8

5

CLK

DI

DO

CS

ORG

VDD

GND

NC

C40

0.1uF

GND

C46

10uF

GND

3V3

R76

2.2kR
3V3

R
79

10
kR

R80

12kR
GND

R77

2.2kR

R
81

10
kR

R
82

10
kR

3V3

C47

0.1uF

GND

3V3
GND

3V3

NC

C50

0.1uF

GND

3V3

C54

0.1uF

GND

3V3

C55

0.1uF

GND

3V3

C56

0.1uF

GND

3V3

3V3

L2

C59

4.7uF

C57

0.1uF

GNDGND

C60

4.7uF

C58

0.1uF

GNDGND

L3

3V3 3V3

GND

NC

NC

NC

R
78

2.
2k

R

GND

R
83

5.
1k

R

R
84

5.
1k

R

R
85

5.
1k

R

3V3

BDBUS[0]

BDBUS[1]

BDBUS[2]

BDBUS[3]

BDBUS[4]

BDBUS[5]

BDBUS[6]

BDBUS[7]

BDBUS[8]

BDBUS[9]

BDBUS[10]

BDBUS[11]

BDBUS[12]

BDBUS[13]

BDBUS[14]

BDBUS[15]

BDBUS[0]

BDBUS[1]

BDBUS[2]

BDBUS[3]

BDBUS[4]

BDBUS[5]

BDBUS[6]

BDBUS[7]

BDBUS[8]

BDBUS[9]

BDBUS[10]

BDBUS[11]

BDBUS[12]

BDBUS[13]

A
D

C
_D

[1
5]

A
D

C
_D

[1
4]

A
D

C
_D

[1
3]

A
D

C
_D

[1
2]

A
D

C
_D

[1
1]

A
D

C
_D

[1
0]

A
D

C
_D

[9
]

A
D

C
_D

[8
]

C63

0.1uF

GND

3V3

A
D

C
_D

[0
]

A
D

C
_D

[1
]

A
D

C
_D

[2
]

A
D

C
_D

[3
]

A
D

C
_D

[4
]

A
D

C
_D

[5
]

A
D

C
_D

[6
]

A
D

C
_D

[7
]

0.1uF

C48

GND

3V3

10uF

C49

10uF

C64

3V3 3V3

GND GND

C65

0.1uF

C66

10uF

C67

0.01uF

C68

0.1uF

C69

0.1uF

C70

10uF

C71

0.01uF

C72

0.1uF

C73

0.1uF

C74

10uF

C75

0.1uF

C77

10uF

C76

0.1uF

C78

10uF

C79

0.1uF

C81

10uF

C83

0.01uF

C80

0.1uF

C82

10uF

C84

0.01uF

C87

0.01uF

C85

0.1uF

C86

10uF

C88

0.01uF

C89

0.1uF

C91

10uF

C93

0.01uF

C90

0.1uF

C92

10uF

C94

0.01uF

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

BD_RD

BD_WE

BD_RD

BD_WE

BDBUS[15]

BDBUS[14]

RAM_EXT_AD[15]

RAM_EXT_AD[16]

RAM_EXT_AD[17]

RAM_EXT_AD[18]

RAM_EXT_AD[19]

RAM_EXT_WE

NC

OE-INP_0_7

CLK_EXT

SPI_DOUT

SPI_DIN

SPI_CS

OUT[0:7]

OUT[0:7]

DAC[7:0]

SDA1

SCL1

RAM_EXT_AD[0:20] ,RAM_EXT_OE,RAM_EXT_UB,RAM_EXT_LB,RAM_EXT_WE

RAM_EXT_D[0-15]

SPI_CLK

SPI_CLK

SPI_DOUT

SPI_DIN

SPI_CS

DAC_CLK

TCK

TDI

TDO

TMS

T
C

K

T
M

ST
D

I

T
D

O

DOUT3

DOUT2

DOUT1

DOUT0

DOUT4

DOUT5

DOUT6

DOUT7

CLK_EXT

BDBUS[0-15] , BD_WE,BD_RD

BDBUS[0-15] , BD_WE,BD_RD

ADC_D[0-15]

OE-INP_8_15

FREQ_LOW

FREQ_HIGH

CH2_MUX

CH1_MUX

SCOPE_CKB

SCOPE_SELECT2

SCOPE_SELECT1

SCOPE_CKA

SN74LVC16244ADL

External clk

12

Top

detail connector 
mounting

FPGA IF - FCALLBOX 2020



GND

1

2

3

4

5

6

J8

F_L_I

F_L_0

GND

F_H_I

AD9708ARZ

20

24

28

19

23

8

7

6

5

4

3

2

1

26

27

18

22

21

9

10

11

12

13

14

25

17

16

15

U12

DB7 CLOCK

DB6

DB5

DB4

DB3

DB2

DB1

DVDD

DCOM

NC7

AVDD

COMP2

IOUTA

IOUTBDB0

NC6

NC5

NC4

NC3

NC2

NC1

SLEEP

REFLO

REFIO

FSADJ

COMP1

ACOM

DAC[7]

DAC[6]

DAC[5]

DAC[4]

DAC[3]

DAC[2]

DAC[1]

DAC[0]

NC

NC

NC

NC

NC

NC NC

3V3

0.1uF

C26

GND

1uF

C9

GND

GND

GND

0.1uF

C27

0.1uF

C28

GND

NC

R42
10kR

R43
10kR

GND

3V3

0.1uF

C29

GND

GND

49.9R
R48

49.9R
R49

1kR

R45

1kR

R46

GND GND

+5V

C30

0.1uF

GND

R50
10kR

R51
10kR

GND

+5V

GND

GND

3V3

C32

0.1uF

GND

3V3

C33

0.1uF

GND

GND

-5V

0.1uF

C36

GND

-5V

+5V

-5V

10uF

C37

GND

NC

F_H_0

0.1uF

C16

NE

1kR

R6

DAC_OUT

DAC_0V

GND

R22

10R

R24

10R

U2

7

3

2

4

8

6

5

1

GND

VCC

EN

AAM

IN BST

SW

FB

C10

0.1uF

C13

0.1uF
L1

4.7uH

R70

22R

R71
75kR

R72
40.2KR

GND

GND

GND GND GND GND

R69
100Kohms

GND

C14

0.1uF

C23

22uF

C24

22uF

+5V

3V3

C25

22uF

R73

33Kohms

R74
12.7Kohms

U6
LT1054

2

4

3 6

1

7

8

5

NC

OSCCAP-

LV

CAP+

GND

VOUT

V+

C35
100uF C38

100uF

C34

10uF

GND

GND

N
C

GND

NC

N
C

1kR
R88

GND

3V3

R44

2Kohms

15pF

C61

AD5627R

10

2

1

9

8

7

4

3

5

6

U13

LDAC

CLR

VOUTB

VCC

SDA

SCL

VREFIN/OUT

VOUTA

GND

ADDR

GND

C62

0.1uF

GND

FREQ_LOW

FREQ_HIGH

DAC[7:0]

DAC_CLK

DAC_OUT

SDA1

SCL1

SCL1

SDA1

FPGA IF - FCALLBOX 2020

I2c Addr 0b00011111

Frequency 8GHz input stage

DC/DC -5VFrequency 200MHz input stage

MP2315

DC/DC  20V to 3.3V 3A

ARBITRARY GENERATOR



L5

100uH
C5

10uF

GND

NC

GND GND

NC

C51
33pF

C45

33pF

R87
10kR

R86
10kR

GND

G
N

D

C53

0.1uF

3V3

GND

C52

0.1uF

3V3

GND
R63
10kR

R62
10kR

U17

6

5

3

4

7

8

9

1

2

10

AD5627R

LDAC

CLR

VOUTB

VCC

SDA

SCL

VREFIN/OUT

VOUTA

GND

ADDR

GND

CH2_EX_0V

CH2_EXT_IN

CH1_EXT_IN

CH1_EX_0V

GND

CH1_IN

CH1_0V

GND

R56

1kR

NC

GND

NC

NC

-5V

+5V

GND

-5V

GND

C18

0.1uF

+5V

GND

C17

0.1uF

U8

8 7

16

3

5

4

9

1

2

15

10

13

12 14

11

6

VCC

2Y-COM

1Y-COM

1Y1

1Y0

1S

2S

3S

GND2 VEE

~E

3Y0

3Y-COM

3Y1

2Y0

2Y1

-5V

+5V

R61

1kR

R60

1kR

GND

CH2_0V

CH2_IN

GND

D
41

R19 10R

GND

D
40

GND

C43

0.1uF

-5V

GND

C42

0.1uF

+5V

R57

1kR

G
N

D

R18 10R

NC

NC

NC

GND

GND

G
N

D
G

N
D

C20

1uF

GNDGND

C19

10uF

GND

C15

10uF

3V3

3V3

3V3

3V3

GND

GND

C4

10uF

C3

10uF

VDDA

VDDA

VDDA

GND

U3
44 43 42 41 40 39 38 3748

31

30

13

46

33

28

15

9

8

6

7

5

36

35

26

25

45

34

32

29

27

16

12

1

14

47

17 18 19 20 21 22 23 24

4

10

11

3

2

AD9288

VD4 ENCA VDD4 GND8 D7-A D6-A D5-A D4-A D3-A D2-A D1-A D0-A

NC4

NC3

GND7

VDD3

GND6

VD3

VD2

GND5

VDD2

GND4

NC2

D0-BD1-BD2-BD3-BD4-BD5-BD6-BD7-BGND3VDD1ENCB

GND2

AInB+

AinB-

S2

S1

REFInB

REFOUT

GND1

VD1

AInA+

AinA-

NC1

REFInA

DFSGAIN

3V3

GNDGND

C12

10uF

C11

10uF

GNDGND

C8

10uF

C7

10uF

A
D

C
_D

[8
]

A
D

C
_D

[9
]

A
D

C
_D

[1
0]

A
D

C
_D

[1
1]

A
D

C
_D

[1
2]

A
D

C
_D

[1
3]

A
D

C
_D

[1
4]

A
D

C
_D

[1
5]

GND

10uF

C6

A
D

C
_D

[7
]

A
D

C
_D

[6
]

A
D

C
_D

[5
]

A
D

C
_D

[4
]

A
D

C
_D

[3
]

A
D

C
_D

[2
]

A
D

C
_D

[1
]

A
D

C
_D

[0
]

SCOPE_CKA

SCOPE_CKB

SCOPE_SELECT1

SCOPE_SELECT2

CH2_MUX

CH1_MUX

CH1_in

CH1_ext_in

CH2_in

CH2_ext_in

ADC_D[0-15]

SDA1

SCL1

I2c Addr 0b00011110
200mW =60mA

FPGA IF - FCALLBOX 2020

74HCT4053


