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POWER

POWER

MICRO

MICRO

M&C_IN[0-5]

M&C_OUT1_[0-5]

INT_CLK_ON_OFF

DDS_SERIAL[0-5]

M&C_OUT2_[0-5]

DDS_RST

CLK_ADC_CNTRL

ADC

ADC

DI_[9-0]

DQ_[9-0]

I_OUT_LPF

Q_OUT_LPF

CLK_ADC

IOUT_N

QOUT_N

FREQ_SYNTH

FREQ_SYNTH

DDS_REF_CLK_N

DDS_REF_CLK_P

LOIP

LOQP

DDS_RST

DDS_SERIAL[0-5]

LOIN

LOQN

IF

IF

AGC RF_AMP_OUT

CLOCK

CLOCK

ADC_CLK_OUT

EXT_ADC_CLK

CLK_ON_OFF
CLK_ADC_CNTRL

CLK_ADC

DDS_REF_CLK_P
DDS_REF_CLK_N

EXT_LOI
EXT_LOQ

CONNECTOR

CONNECTOR

M&C_IN[0-5]

M&C_OUT1_[0-5]

ADC_CLK_OUT

AGC_IN

M&C_OUT2_[0-5]

EXT_ADC_CLK

I_D[9-0]

Q_D[9-0]

DEMOD

DEMOD

LOIP

LOQP

IF IOUT_LPF

QOUT_N

EXT_LOQ
EXT_LOI

LOIN

LOQN

QOUT_LPF

IOUT_N

IP_ADC

QP_ADC

DI[9-0]

DQ[9-0]

IF_SIGNAL

DDS_SERIAL[0-5]

M&C_IN[0-5]

M&C_OUT1_[0-5]

M&C_OUT2_[0-5]

IN_ADC

QN_ADC
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M&C_IN2
M&C_IN3
M&C_IN4

M&C_IN1

M&C_IN5

M&C_IN0

M&C_OUT1_2

M&C_OUT1_5

M&C_OUT1_[0-5]

M&C_OUT1_1

M&C_OUT1_3
M&C_OUT1_4

JTAG_TCK
JTAG_TMS

M&C_OUT1_2

M&C_OUT1_0M&C_OUT1_0

M&C_OUT1_3

M&C_OUT1_1

M&C_OUT1_5

JTAG_TDI_TO_TDO

M&C_OUT1_4

I_D9
I_D8
I_D7
I_D6
I_D5
I_D4
I_D3

I_D2

I_D0
I_D1

Q_D9
Q_D8
Q_D7
Q_D6
Q_D5
Q_D4

Q_D3
Q_D2
Q_D1
Q_D0

ADC_CLK_OUT

ADC_CLK_OUT
AGC_IN

ADC_CLK_OUT

AGC_IN

ADC_CLK_OUT ADC_CLK_OUT_3

ADC_CLK_OUT_3
M&C_IN0 M&C_IN1
M&C_IN2 M&C_IN3

M&C_IN4 M&C_IN5
JTAG_TDI_TO_TDO JTAG_TMS
JTAG_TCK

M&C_OUT2_5

M&C_OUT2_0

M&C_OUT2_3

M&C_OUT2_[0-5]

M&C_OUT2_5
M&C_OUT2_2

M&C_OUT2_4

JTAG_TDI_TO_TDO
M&C_OUT2_4

M&C_OUT2_1

ADC_CLK_OUT_3

M&C_OUT2_2

JTAG_TCK

M&C_OUT2_0

M&C_OUT2_1
M&C_OUT2_3

JTAG_TMS

EXT_ADC_CLK

EXT_ADC_CLK

I_D9
I_D8
I_D7
I_D6
I_D5
I_D4
I_D3
I_D2
I_D1
I_D0

Q_D0
Q_D1
Q_D2
Q_D3
Q_D4
Q_D5
Q_D6
Q_D7
Q_D8
Q_D9

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

{M&C_RX_OUT}
{M&C_TX_OUT}

{M&C_RX_IN} {M&C_TX_IN}

{M&C_RX_OUT}{M&C_TX_OUT}

J4

2mm 40 pin male connector

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

1
2
3
4
5
6
7
8
9

10
11
12
13
14

A8
B8
A9
B9
A10
B10
A11
B11
A12
B12
A13
B13
A14
B14
A15
B15
A16
B16
A17
B17
A18
B18
A19
B19
A20
B20

A1
B1
A2
B2
A3
B3
A4
B4
A5
B5
A6
B6
A7
B7

J6

12 pin 2mm male connector

A1
A2
A3
A4
A5
A6

B1
B2
B3
B4
B5
B6

J5

12 pin 2mm female connector

A1
A2
A3
A4
A5
A6

B1
B2
B3
B4
B5
B6

R35

0R;0603

M&C_IN[0-5]

M&C_OUT1_[0-5]

ADC_CLK_OUT

AGC_IN

M&C_OUT2_[0-5]

EXT_ADC_CLK

I_D[9-0]

Q_D[9-0]
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RF INPUT

1st SHIELD = 28dB GAIN MAX
2st SHIELD = 28dB GAIN MAX

GAIN = 18dB
Psat = +11dBm

GAIN = 18dB
Psat = +11dBm

GAIN = 18dB
Psat = +11dBm

GAIN = 18dB
Psat = +11dBm
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IF

AGC

GND

GND

GND
GND

GND

AMP1_+3.3V

AMP1_+3.3V
AMP2_+3.3V

AMP2_+3.3V

AMP_CNTRL_+4.7V

AMP_CNTRL_+4.7V

GND

GND

GND

D_+3.3V

AMP_CNTRL_+4.7V

GND

GND

GND

GND

GND

AMP_CNTRL_+4.7V

GND

GND

GND

GND

GND

GND

GND
GND

GND

GND
GND

GND

GND

AMP_CNTRL_+4.7V

GND

GND

D2

SMP1307-027

1
2

3

45

C62
10nF;0603

C27
10nF;0603

C53
1uF

R43
680R;0603

R53

2.37K, %1

L1
1uH;0805;160mA

R12
1.8K;0603

C124
10nF;0603

C33
100nF; 0603

C47
10nF;0603

L15
1uH;0805;160mA

R24
680R;0603

U7

UPC2763TB-E3

1
2
3

4

5

6
IN
GND
GND

OUT

GND

VCC D3

SMP1307-027

1

2

3

45

C32
10nF;0603

L19
1uH;0805;160mA

C67
10nF;0603

R23
1.00K, %1

C46
10nF;0603

L9
1uH;0805;160mA

C37

10nF;0603

R21
680R;0603

U23

NC7SZ04P5

1

2

3

4

5

NC

A

G
N

D

Y

VC
C

R66
1.8K;0603

C24
10nF;0603

U4

UPC2763TB-E3

1
2
3

4

5

6
IN
GND
GND

OUT

GND

VCC

C65
10nF;0603

R25
10R;1%

R59
10R;1%

U8

UPC2763TB-E3

1
2
3

4

5

6
IN
GND
GND

OUT

GND

VCC

C29
10nF;0603

U6

UPC2763TB-E3

1
2
3

4

5

6
IN
GND
GND

OUT

GND

VCC

R60
1.00K, %1

C55
10nF;0603

R65
1.00K, %1

L18
1uH;0805;160mA

R64
680R;0603

R15
1.00K, %1

J3

SMA_PCB_90_MALE

1

2
3
4
5

1

GND
GND
GND
GND

C61
10nF;0603

R14
1.00K, %1

L6
1uH;0805;160mA

C45
100nF; 0603

R200
100K;0603;1%

C66

10nF;0603

C58

10nF;0603

+

-

U5

AD8531AR

1

2

3

4 5

6

7 8

N
U

LL

-IN A

+IN A

V-

N
U

LL

OUT A

V+ N
C

L12
1uH;0805;160mA

C34
10nF;0603

C200
1uF

C54
10nF;0603

L3 1uH;0805;160mA

C31
10nF;0603

R54
100K;0603;1%

C28

10nF;0603

RF_AMP_OUT

AGC
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Elliptic Low Pass Filter
500 Ohm
4th Order 
F(cutt-off) = 20MHz

Elliptic Low Pass Filter
500 Ohm
4th Order 
F(cutt-off) = 20MHz
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IFIN

I_IN_LPF

Q_IN_LPF

LOIP_INLOIP

LOQP

IFQN

LOQP_IN

GND

GND

GND

GND

GND GND

AMP2_+3.3V

GND

AMP2_+3.3V

D_+3.3V

GND

GND

GND

GND

AMP2_+3.3V

AMP2_+3.3V

GND

GND

R56
R-OPEN

C69
1nF;0603

C39
27pF

R41
200R

R51
100R

L5
1.5uH

R50
120R

T1

TCM4-19

1

2

34

5

6 1

2

34

5

6

C120
100nF

C122
100nF

R52
220R

R46
499R, %1

R40
120R

C42
5pF

L11
5.6uH

R47 R-OPEN

R61
499R, %1

R36
200R

R57 R-OPEN

L4
1.5uH

R32

0R;0603

L10
5.6uH

C49
5pF

C38
27pF

C48
5pF

R55
R-OPEN

R49 R-OPEN

R68
R-OPEN

R48
0R;0603 C50

5pF

C121
100nF

R70
220R

R71
100R

TP3

TEST_POINT

1 TP

R69
R-OPEN

TP4

TEST_POINT

1 TP

R67 0R;0603

R62
0R;0603

R37 0R;0603

R45
0R;0603

R44 R-OPEN

C123
100nF

2-3500MHZ
DIRECT
CONVERSION
MIXER

U9

SKY73001

30

28

12

10

24

22

14

16

20

18

4 5 6

1 2 3 7 8 9 11 13 15 17 19 21 23 25 26 27 29 31 32

RFP

RFN

LOIP

LOIN

IFIP

IFIN

LOQP

LOQN

IFQP

IFQN

VC
C

VC
C

VC
C

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D

C68
33pF; 0402

LOIP

LOQP

IF

IOUT_LPF

QOUT_LPF

LOIN

LOQN

IOUT_N

QOUT_N

EXT_LOI

EXT_LOQ
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CLK_ADC

DQ_4

DQ_8

DQ_3

DQ_0

DQ_7

DQ_5

DQ_2

DQ_6

DQ_9

DQ_1

IN

QN

DI_1
DI_0

DI_4
DI_3

DI_9

DI_2

DI_8

DI_5

DI_[9-0]

DI_7
DI_6

GND

D_+3.3VADC_+3.3V

D_+3.3V
D_+3.3V

GND

D_+3.3V D_+3.3V D_+3.3V D_+3.3V

ADC_+3.3V

GND

GND

GND

ADC_+3.3V

GND

ADC_+3.3V

GND GND

GND

GND

ADC_+3.3V

GND

R84
10R;1%

C6
22nF

R86 10R, %1

R3 0R;0603

R2 R-OPEN

C22
22nF

R87 10R, %1

C101
C-OPEN

C8
22nF

C102
C-OPEN

10 BIT
DUAL
A/D

U16

AD9218BST-40

1 12 16 27 29 32 34 45

2

3

4

5

6

7

8
9

11

10

13 30 31 48 15 28 33 46

14

47

35
36
37
38
39
40
41
42
43
44

17
18
19
20
21
22
23
24
25
26

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

AA

AA

DFS/GAIN

REFA

REF_OUT

REFB

S1
S2

AB

AB

VD VD VD VD

VD
D

VD
D

VD
D

VD
D

ENCB

ENCA

D0A
D1A
D2A
D3A
D4A
D5A
D6A
D7A
D8A
D9A

D9B
D8B
D7B
D6B
D5B
D4B
D3B
D2B
D1B
D0B

C7
22nF

R85
10R;1%

C23
22nF

C9
22nF

R6
0R;0603

C21
22nF

C16
22nF

Q_OUT_LPF

I_OUT_LPF

CLK_ADC

QOUT_N

IOUT_N

DQ_[9-0]

DI_[9-0]
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PLL_REF_10MHz

EXT_LOQ

EXT_LOI

EXT_LO

GND

D_GND

GND

CLK_+3.3V

GND

D_+3.3V

D_GND

CLK_+3.3V

CLK_+3.3V

CLK_+3.3V

GND

CLK_+3.3V

CLK_+3.3V

GND

CLK_+3.3V

D_+3.3V

D_+3.3V D_+3.3V

D_GNDD_GND

D_GNDD_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND
D_GND

D_GND

D_GND D_GND

D_+3.3V

D_GND D_GND D_GND

Y2

40 MHz HC49US

C203
1nF;0603

C72

10nF;0603

R81

49.9R %1

U1

MC100LVEL16D

1

2

3

4 5

6

7

8NC

D

D

VBB VEE

Q

Q

VCC

R77

49.9R %1

C74
1nF;0603

U10

NC7SZ04P5

1

2

3

4

5

NC

A

G
N

D

Y

VC
C

TP1

TEST_POINT

1 TP

Y1

CSA309-40MHz

TP2

TEST_POINT

1 TP

R76
5.49K, %1

C75
10pF

R75
5.49K, %1

R79 1M;0603

U12

ADG619BRM

1

2

3
4

5

6

7

8 D

S1

G
N

D
VD

D
N

CIN

VS
S

S2

R10
130;0603

R73
R-OPEN

R8
82

R72
R-OPEN

R1
2.00K 1%;0603

R7
82

C71
C-OPEN

C70

C-OPEN

C4
100nF; 0603

C13
22nF

L20
2.2uH; 1210

U11

NC7SZ04P5

1

2

3

4

5

NC

A

G
N

D

Y

VC
C

C12
22nF

R80
820;0603

R4 0R;0603

C2
22nF

R5 0R;0603

U13

74LVC2G157DCUR

1

2

3

48

6

7

5

A

B

Y

G
N

D
VC

C

A/B

G

Y

J8

SMA_PCB_90_MALE

1

2
3
4
5

1

GND
GND
GND
GND

C3
10nF;0603

R74
R-OPEN

C1
22nF

C202
100pF;0603

R9
130;0603

C73
10pF

C15
22nF

C201
100pF;0603

ADC_CLK_OUT

EXT_ADC_CLK

CLK_ON_OFF

CLK_ADC_CNTRL

CLK_ADC

DDS_REF_CLK_P

DDS_REF_CLK_N

EXT_LOI

EXT_LOQ
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5

4

4

3

3

2

2

1

1

D D
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B B

A A

ACTIVE HIGH

{CS}
{SCLK}
{UD_CLK}

{SDIO}
{SDO}
{IO_RESET}

ELLIPTIC 7th ORDER LOWPASS FILTER
Fc = 95MHz
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DDS_SERIAL0
DDS_SERIAL1
DDS_SERIAL2

DDS_SERIAL5

DDS_SERIAL3
DDS_SERIAL4

GND

D_+3.3V

D_GND

DDS_A_+3.3V

GND

D_+3.3V DDS_A_+3.3V

GND

GND

GND

GND

GND

GND

DDS_A_+3.3V

DDS_A_+3.3V

D_+3.3V

GND

GNDGND

GND

D_GND

D_GNDD_GND

D_GND

D_GND

D_GND

D_GND

D_GNDD_GND

DDS_A_+3.3V

DDS_A_+3.3V

C52
12pF

C5
22nF

C10
C-OPEN

L8
330nH

C80
22nF

C82
22nF

C57
12pF

C81
22nF

R30
R-OPEN

R22
49.9R %1

R19
49.9R %1

C11
C-OPEN

R20
3.9K 

C40
2pF

C51
12pF

R27
49.9R %1

C59
8pF

C100
22nF

R39
R-OPEN

R16
49.9R %1

R11
0R;0603

L17
220nH

C90
22nF

C64
10pF

C98
22nF

C96
22nF

C95
22nF

C92
22nF

C97
22nF

R13
1.3K;0603

C26
10nF;0603

C60
8pF

R38
0R;0603

C41
2pF

C35
10pF

C36
10pF

C63
10pF

C43
12pF

R26
R-OPEN

R17 R-OPEN

C56
12pF

C85
22nF

C91
22nF

L7
330nH

R34
R-OPEN

C44
12pF

L13
180nH

C76
22nF

R83 100

L16
220nH

C17

C-OPEN

R82 100

R28
R-OPEN

R42
0R;0603

L14
180nH

C77
22nF

C99
22nF

R18 R-OPEN

R31
R-OPEN

C14
22nF

C30
10nF;0603

DIRECT
DIGITAL
SYNTHESIZER

U3

AD9854AST

1
2
3
4
5
6
7
8

9 10 23 24 25 73 74 79 80

11 12 26 27 28 72 75 76 77 78

13
35
57
58
63

15
16
17
18
19

14

20
21
22

29

30

31 32 37 38 44 50 54 60 65

33 34 39 40 41 45 46 47 53 59 62 66 67

36
42
43

48

49

51

52

55

56

61

64

68

69

70

71

D7
D6
D5
D4
D3
D2
D1
D0

D
VD

D
D

VD
D

D
VD

D
D

VD
D

D
VD

D
D

VD
D

D
VD

D
D

VD
D

D
VD

D

D
G

N
D

D
G

N
D

D
G

N
D

D
G

N
D

D
G

N
D

D
G

N
D

D
G

N
D

D
G

N
D

D
G

N
D

D
G

N
DNC

NC
NC
NC
NC

A4
A3
A2/IO RESET
A1/SDO
A0/SDIO

A5

I/O UD CLK
WRB/SCLK
RDB/CSB

FSK/BPSK/HOLD

SHAPED KEYING

AV
D

D
AV

D
D

AV
D

D
AV

D
D

AV
D

D
AV

D
D

AV
D

D
AV

D
D

AV
D

D

AG
N

D
AG

N
D

AG
N

D
AG

N
D

AG
N

D
AG

N
D

AG
N

D
AG

N
D

AG
N

D
AG

N
D

AG
N

D
AG

N
D

AG
N

D

VOUT
VINP
VINN

IOUT1

IOUT1B

IOUT2B

IOUT2
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S/P SELECT

MASTER RESET
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uC_PROG3

uC_PROG3

M&C_IN2

uC_PROG3

uC_PROG1

uC_PROG4

uC_PROG2

uC_PROG1

M&C_IN0
M&C_IN1

M&C_IN3

uC_PROG4

M&C_IN3

M&C_IN5

M&C_IN2

M&C_IN4

M&C_IN0
M&C_IN1

M&C_IN5
M&C_IN4

uC_PROG2

M&C_OUT1_3

M&C_OUT1_0

M&C_OUT1_4

M&C_OUT1_2
M&C_OUT1_1

M&C_OUT1_5

M&C_OUT1_2

M&C_OUT1_4

M&C_OUT1_0
M&C_OUT1_1

M&C_OUT1_3

M&C_OUT1_5

INT_CLK_ON_OFF

INT_CLK_ON_OFF

DDS_SERIAL3

DDS_SERIAL1
DDS_SERIAL0

DDS_SERIAL2

DDS_SERIAL0

DDS_SERIAL3

DDS_SERIAL1
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TO_RS232_TX
TO_RS232_RX

TO_RS232_RX
TO_RS232_TX

RS232_RX
RS232_TX

M&C_OUT2_0
M&C_OUT2_1
M&C_OUT2_2
M&C_OUT2_3

M&C_OUT2_4
M&C_OUT2_5

M&C_OUT2_1

M&C_OUT2_4

M&C_OUT2_2

M&C_OUT2_5

M&C_OUT2_3

M&C_OUT2_0

DDS_SERIAL4
DDS_SERIAL5
DDS_RST

DDS_SERIAL4
DDS_SERIAL5

DDS_RST

CLK_ADC_CNTRL

CLK_ADC_CNTRL

D_+3.3V

D_+3.3V

D_GND

D_+3.3V

D_GND

D_GND

D_GND

D_GND

D_+3.3V

D_GND

D_GND

D_+3.3V

D_GND
D_+3.3V

D_GND

D_GND

D_+3.3V

D_GND
D_+3.3V

GND

D_GND

D_GND

D_GND

D_GND{uC_RST#}

{uC_RST#}

{uC_RST#}

{uC_MISO}

{uC_MOSI}

{uC_SCLK}

{uC_MISO}
{uC_MOSI}

{M&C_TX_IN}
{M&C_RX_IN}

{uC_SCLK}

{M&C_TX_OUT}
{M&C_RX_OUT}

{M&C_TX_OUT}
{M&C_RX_OUT}

Q1
2N3906;SOT23

R92
R-OPEN

R94
180K;0603

C118 22pF

8 Bit uC

U21

AT90S8515-4AC

38 16
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26

4

15
14
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C

G
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D

PA0 (AD0)
PA1 (AD1)
PA2 (AD2)
PA3 (AD3)
PA4 (AD4)
PA5 (AD5)
PA6 (AD6)
PA7 (AD7)

PC0 (A8)
PC1 (A9)

PC2 (A10)
PC3 (A11)
PC4 (A12)
PC5 (A13)
PC6 (A14)
PC7 (A15)

NC
NC
NC
NC

PB0 (T0)
PB1 (T1)
PB2 (AIN0)
PB3 (AIN1)
PB4 (SS)
PB5 (MOSI)
PB6 (MISO)
PB7 (SCK)

PD0 (RXD)
PD1 (TXD)
PD2 (INT0)
PD3 (INT1)
PD4
PD5 (OC1A)
PD6 (WR)
PD7 (RD)

ALE
OC1B
RESET

XTAL1
XTAL2

ICP
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DB9__FEMALE

5
9
4
8
3
7
2
6
1J7

AVR PROGRAM SOCKET

12
34
56
78
910

GNDMISO
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GNDRST
GNDLED
VCCMOSI
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R91
56K;0603
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5
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7
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15
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EN
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FORCEON
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G
N

D
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C

FORCEOFF

Y3

3.6864 MHz HC49S 
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M&C_IN[0-5]2

M&C_OUT1_[0-5]2

INT_CLK_ON_OFF4

DDS_SERIAL[0-5]2

M&C_OUT2_[0-5]2

DDS_RST

CLK_ADC_CNTRL4
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Connect  analog and digital grounds
in one place to insure they are at the
same potential

AD9854
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GND GND
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GND GND
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GNDGNDGND
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GNDGND
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GND GND

GND

GND

GND

GND

GND

GND
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GND
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GND
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GND GND
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GND
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GND
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GND

GND

GND

GNDGND

GNDGND

GND

GND
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GND

GND

GND
GND GNDGND GNDGND GNDGND
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GND
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GNDGNDGNDGND GND

GND

GND

GND GND GND

GNDGND GND

GNDGND GNDGND GND GND
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GNDGND GNDGND GNDGND

FV164

FREE VIA

1
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FREE VIA

1

FV231

FREE VIA

1

FV120

FREE VIA

1
FV240

FREE VIA

1

FV102

FREE VIA

1

FV221

FREE VIA

1
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FREE VIA

1

FV226

FREE VIA

1

FV57

FREE VIA

1
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FREE VIA

1
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FREE VIA

1
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FREE VIA

1
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FV242
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1
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1
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1
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1
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1
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1
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1
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