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DEMOD

DEMOD

I_N_IN_ADC
I_P_IN_ADC

Q_N_IN_ADC
Q_P_IN_ADC

LO_RF

AGC_IN

ADC_VREF

ADC

ADC

I_P_IN_ADC
I_N_IN_ADC

I_D[0-9]

Q_D[0-9]

Q_N_IN_ADC
Q_P_IN_ADC

ADC_CLK_OUT
40MHZ_CLK

ADC_VREF
ADC_CLK_OUT_2

CLK_ADC_EXT

CLK_ADC_CNTRL

POWER

POWER

INT_CLK_ON_OFF

CONNECTOR

CONNECTOR

I_D[0-9]

Q_D[0-9]

M&C_IN[0-5]

M&C_OUT1_[0-5]

ADC_CLK_OUT

AGC_IN

M&C_OUT2_[0-5]

ADC_CLK_OUT_2

CLK_ADC_EXT

40MHZ_CLK

FREQ_SYNTH

FREQ_SYNTH

PLL_CNTRL[1-4]

LO_RF

40MHZ_CLK

MICRO

MICRO

M&C_IN[0-5]

M&C_OUT1_[0-5]

INT_CLK_ON_OFF

PLL_CNTRL[1-4]

M&C_OUT2_[0-5]

CLK_ADC_CNTRL

INT_CLK_ON_OFF

I_D[0-9]

PLL_CNTRL[1-4]

M&C_IN[0-5]

M&C_OUT1_[0-5]

Q_D[0-9]

40MHZ_CLK

40MHZ_CLK

ADC_CLK_OUT_2

Q_P_IN_ADC

LO_RF

I_P_IN_ADC

AGC_IN

M&C_OUT2_[0-5]

I_N_IN_ADC

ADC_VREF

Q_N_IN_ADC

ADC_CLK_OUT

CLK_ADC_EXT

CLK_ADC_CNTRL

40MHZ_CLK



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

DEFAULT STRAIGHT BINARY

40MHz CLOCK
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ADC_VREF CLK_ADC

I_D8

I_D1

I_D4

I_D9

I_D6

I_D0

I_D7

I_D5

I_D2
I_D3

ADC_VREF

Q_D8

Q_D6

CLK_ADC

Q_D2

Q_D9

Q_D1

Q_D5
Q_D4
Q_D3

Q_D0

Q_D7

40MHZ_CLK

ADC_VREF

40MHZ_CLK

CLK_ADC_EXT

CLK_ADC_EXT

CLK_ADC_CNTRL

CLK_ADC_CNTRL

40MHZ_CLK

CLK_ADC

GND

GND

GND

GND
GND

GND

GND

D_GND

GND

ADC_+3.3V

GND

ADC_+3.3V

GNDGND

GND

D_GND

D_GNDD_GND D_GND

D_GND

D_GND

D_GND

GND

GND

GND

GND

GND

GND
GND

GND

GND

GND

ADC_+3.3V

GND

ADC_+3.3V

D_GND

D_GND

ADC_+3.3V

CLK_+3.3V

D_+3.3V

D_+3.3V

CLK_+3.3V

CLK_+3.3V

CLK_+3.3V

D_GND

D_GND

D_GNDD_+3.3V

D_GND
D_GND

D_GND

D_GNDD_GND
D_GND

D_GND

D_GND

D_+3.3V

GND

Y1

40 MHz HC49US
R30
0R;0603

C46
100nF; 0603

L1
2.2uH, 1210

ADC
10 BIT
40
MSPS

U5

AD9203ARU

12

3
4
5
6
7
8
9
10
11
12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

2728

D
R

V
S

S

D
R

VD
D

D0 (LSB)
D1
D2
D3
D4
D5
D6
D7
D8

D9 (MSB)

OTR

DFS

CLK

3-STATE

STBY

REFSENSE

CLAMP

CLAMPIN

PWRCON

REFTF

VREF

REFBF

AINP

AINN

A
V

S
S

A
V

D
D

FR2

2773021447

1 2

TP1

TP_SMALL

1

ADC
10 BIT
40
MSPS

U8

AD9203ARU

12

3
4
5
6
7
8
9
10
11
12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

2728

D
R

V
S

S

D
R

VD
D

D0 (LSB)
D1
D2
D3
D4
D5
D6
D7
D8

D9 (MSB)

OTR

DFS

CLK

3-STATE

STBY

REFSENSE

CLAMP

CLAMPIN

PWRCON

REFTF

VREF

REFBF

AINP

AINN

A
V

S
S

A
V

D
D

TP2

TP_SMALL

1

C9
100nF; 0603

R37

R-OPEN

C7
10uF;10V;T

C73
100nF; 0603

C37
22pF;0603

R4
0R;0603

C2
1nF;0603

U1

NC7SZ04P5

1

2

3

4

5

NC

A

G
N

D

Y

V
C

C
R8

10R;0603

C38
10uF;10V;T

C5
100nF; 0603

R9
10R;0603

C6
C OPEN;0402

C82
10uF;10V;T

C14
22pF;0603

C89
10uF;10V;T

U4

74LVC2G157DCUR

1

2

6

7

5

3

8 4

A

B

A/B

G

Y

Y

V
C

C
G

N
D

C3
10pF;0603

C19
22pF;0603

R1 1M;0603

FR3

2773021447

1 2

R17
R-OPEN;0603

C44

100nF; 0603

R2
820R, 0603

C87
10uF;10V;T

C76

100nF; 0603

C78
100nF; 0603

R5

33R;0603

C4
100nF; 0603

C83
10uF;10V;T

U3

NC7SZ04P5

1

2

3

4

5

NC

A

G
N

D

Y

V
C

C

R15
R-OPEN;0603

C81
100nF; 0603

U2

NC7SZ04P5

1

2

3

4

5

NC

A

G
N

D

Y

V
C

C C36
22pF;0603

C8
100nF; 0603

R21
10R;0603

R33

0R;0603

R6
0R;0603

C27
100nF; 0603

R28
10R;0603

C75
10uF;10V;T

C1

10pF;0603

C88
100nF; 0603

C86
100nF; 0603

C90
100nF; 0603

C10
100nF; 0603

C77
100nF; 0603

C85
10uF;10V;T

I_P_IN_ADC

I_N_IN_ADC

I_D[0-9]

Q_D[0-9]

Q_N_IN_ADC

Q_P_IN_ADC

40MHZ_CLK

ADC_VREF

I_P_IN_ADC

Q_P_IN_ADC

CLK_ADC_EXT

CLK_ADC_CNTRL

ADC_CLK_OUT_2

ADC_CLK_OUT



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

OUTPUT

M&C INPUT

M&C OUTPUT TO
EXTERNAL FREQ. REF
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Q_D7

I_D9

I_D1

I_D7

Q_D4

I_D0

Q_D6

I_D6

I_D4
I_D5

I_D3

Q_D1

Q_D5

Q_D3

Q_D0

Q_D2

I_D2

I_D8

Q_D8
Q_D9

JTAG_TCK
JTAG_TMS
JTAG_TDI_TO_TDO

M&C_IN3
M&C_IN2

M&C_IN0
M&C_IN1

M&C_IN5

M&C_IN2
M&C_IN3
M&C_IN4

M&C_IN1

M&C_IN5

M&C_IN4

M&C_IN0

M&C_OUT1_2

M&C_OUT1_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

40MHZ_CLK

ADC_CLK_OUT_2

AGC_IN

JTAG_TCK
JTAG_TMS
JTAG_TDI_TO_TDO

M&C_OUT2_0
M&C_OUT2_1
M&C_OUT2_2

M&C_OUT2_5
M&C_OUT2_4
M&C_OUT2_3

ADC_CLK_OUT_2

M&C_OUT2_2
M&C_OUT2_1

M&C_OUT2_5
M&C_OUT2_4

M&C_OUT2_0

M&C_OUT2_3

ADC_CLK_OUT_2

CLK_ADC_EXT

CLK_ADC_EXT

40MHZ_CLK

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

{M&C_TX_IN}
{M&C_RX_IN}

{M&C_RX_OUT}
{M&C_TX_OUT}

{M&C_RX_OUT}
{M&C_TX_OUT}

J4

TMMH-120-01-L-D-RA

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

J5

SQT-106-01-L-D-RA

1
2
3
4
5
6
7
8
9

10
11
12

J6

TMMH-106-01-L-D-RA

1
2
3
4
5
6
7
8
9

10
11
12

I_D[0-9]2

Q_D[0-9]2

M&C_IN[0-5]2

M&C_OUT1_[0-5]2

ADC_CLK_OUT2

AGC_IN

M&C_OUT2_[0-5]2

ADC_CLK_OUT_22

CLK_ADC_EXT

40MHZ_CLK



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

AGC CONTROL
EXTERNAL

RF INPUT

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

I_OUT_LPF
Q_OUT_LPF

I_IN_LPF

DEMOD_VREF
DEMOD_VREF

D
EM

O
D

_V
R

EF
AD

C
_V

R
EF

Q_IN_LPF

ADC_VREF

VGIN

Q_OUT_LPFQ_IN_LPF

I_IN_LPF I_OUT_LPF

DEMOD_VREF

DEMOD_VREF

DEMOD_VREF

DEMOD_VREF

GND

DEMOD_+3.3V

DEMOD_+3.3V DEMOD_+3.3V DEMOD_+3.3VDEMOD_+3.3V DEMOD_+3.3VDEMOD_+3.3V

GND

DEMOD_+3.3V

DEMOD_+3.3V

GND

GND GND

GND

GND GND

GND

GND

GND

GND

GND

GND
GND

GND

GND

GND

GND GND

GND

R10
200R;0603; 1%

C11
22pF;0603

R26
21.0K;0603;1%

C28

100nF; 0603

QUAD DEMOD

U7

AD8347

25
26

11

12

13

1415

16

17

18

19

20

21

22

24

5

6

1
2

27

7
8

28

4
3

9

10

23

QOPP
QOPN

RFIP

VP
S2

IOFS

VR
EF

EN
BL

QOFS

VGIN

VDT2

VAGC

VDT1

VP
S3

QMXO

QAIN

VC
M

0

IAIN

LO
IN

VP
S1

COM1

COM3
IMXO

LO
IP

IOPP
IOPN

COM2

RFIN

COM3

R31
100R;0603; 1%

C21 100pF;0603

C50
150pF; 0603

C20 100pF;0603

C40

100pF;0603

R11

90.9R;0603; 1%

L8

1.2uH; 1812

U9B

AD8532AR

5

6
7

IN B +

IN B -
OUT B

C48

4.7pF

C42

8.2pF

C91

10uF;10V;T

C52
22pF;0603

C41

100nF; 0603

C32
10nF;0603

C12
150pF; 0603

C16

8.2pF

C84
10uF;10V;T

R23
100K;0603

C92
10uF;10V;T

C13
82pF;0603

R18
R-OPEN;0603

C34

100pF;0603

C29

100pF;0603

C15

4.7pF

C51
82pF;0603

C23

100nF; 0603

R27

90.9R;0603; 1%

R29
100K;0603

J3

SMA_PCB_90_MALE

1

2
3
4
5

1

GND
GND
GND
GND

C47

1uF

L3

680nH; 1812

C39
1uF

C22

100pF;0603

L2

1.2uH; 1812

C25

100pF;0603

L9

680nH; 1812

U9A

AD8532AR

1
2

3

4
8

OUT A
IN A -

IN A +

V-
V+

R19
200R;0603; 1%

R7
100R;0603; 1%

R25
R-OPEN;0603

R22
12.4K;0603;1%

I_N_IN_ADC
I_P_IN_ADC
Q_N_IN_ADC
Q_P_IN_ADC

LO_RF

AGC_IN2

ADC_VREF



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

EXTERNAL
FREQUENCY
REFERENCE

LEVEL FROM MIXER: 
RF Typ.: -3dBm

LEVEL TO RF Mod.:
Typ.:-9dBm

ATTENUATER
GAIN = -6dB

POWER COMBINER
GAIN = -6dB

CLOCK DIVID BY 2
40MHz IN -- 20MHz OUT
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PLL_CNTRL4

PLL_CNTRL1
PLL_CNTRL2
PLL_CNTRL3

PLL_REF_10MHz

PLL_CNTRL4

PLL_REF_10MHz

LO_INT

LO_INT

PLL_CLK

PLL_CLK CLK/2

CLK/2 PLL_CLK_IN

PLL_REF_10MHz

PLL_CLK_IN

GND
PLL_A_+3.3V GND

PLL_D_+3.3V

PLL_A_+3.3V

GND

PLL_D_+3.3V

GND

GND

GND

GND

GND

DEMOD_+3.3V

PLL_D_+3.3V

D_GND

D_GND

D_GND

CLK_ON_OFF_+3.3V

D_GND

CLK_ON_OFF_+3.3V

CLK_ON_OFF_+3.3V

CLK_ON_OFF_+3.3V

CLK_ON_OFF_+3.3V

CLK_ON_OFF_+3.3V D_GND

D_GND

D_GND

GND

{AUXOUT}

{SCLK}
{SDATA}
{SENB}

{AUXOUT}

C54
270pF; 0603

R34

33R;0603

R14
18R;0603

TP3

TP_SMALL

1

L7
2.55NH_PCB_INDUCTOR

U11

74LVC1G80-DBV

5
3

2

4

1

VC
C

G
N

D

CLK

Q

D

C45
33pF;0603

R12
18R;0603

R35

R-OPEN;0603

C30
560pF;0603

C24
10nF;0603

C31
560pF;0603

U13

NC7SZ04P5

1

2

3

4

5

NC

A

G
N

D

Y

VC
C

R13
18R;0603

C33
33pF;0603

L6
2.2nH; 0603

C26
10nF;0603

C56
100nF; 0603

R20
56R;0603

C18
10nF;0603

L5
10nH;0603

R24
18R;0603

R39

R-OPEN

GAIN 14dB
Po(1dB) = +7dBm

U6

UPC2762TB

1
2
3

4

5

6
IN
GND
GND

OUT

GND

VCC

L4
100nH;0603

C17
1nF;0603

RF
Synthesizer

U10

Si4136 - BT

11

12

15

14

6
7

19

8

13

1
2

3 4
5

17 169 10 18 21

20

24

23

22

RFOUT

VD
D

R

XIN

PWDNB

G
N

D
R

N
C

IFLA

G
N

D
R

AUXOUT

SCLK
SDATA

G
N

D
R

G
N

D
R

N
C

VD
D

D

G
N

D
D

G
N

D
R

G
N

D
R

G
N

D
D

G
N

D
I

IFLB

SENB

VD
D

I

IFOUT

C49
10nF;0603

C43
10nF;0603

C55
1nF;0603

C58
100nF; 0603

R16
18R;0603

J7

SMA_PCB_90_MALE

1

2
3
4
5

1

GND
GND
GND
GND

C35
10nF;0603

R32

0R;0603

U12

NC7SZ04P5

1

2

3

4

5

NC

A

G
N

D

Y

VC
C

TP4

TP_SMALL

1

R3

0R;0603

C57
100nF; 0603

C53
33pF;0603

PLL_CNTRL[1-4]6

LO_RF 3

40MHZ_CLK



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

IN CIRCUIT
PROGRAMMING HEADER
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uC_PROG3

uC_PROG3

M&C_IN2

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

PLL_CNTRL4

PLL_CNTRL2
PLL_CNTRL1

PLL_CNTRL3

PLL_CNTRL1

PLL_CNTRL4

PLL_CNTRL2
PLL_CNTRL3

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

CLK_ADC_CNTRL

CLK_ADC_CNTRL

D_+3.3V

D_GND

D_+3.3V

D_GND

D_GND

D_GND

D_+3.3V

D_GND

D_GND

D_+3.3V

D_+3.3V

D_GND
D_+3.3V

D_GND

D_GND

D_+3.3V

D_GND
D_+3.3V

D_GND

D_GND

D_GND

D_GND{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}

{AUXOUT}

{SDATA}
{SCLK}

{SENB}

{SCLK}

{AUXOUT}

{SDATA}
{SENB}

{M&C_TX_OUT}
{M&C_RX_OUT}

C98 22pF;0603

8 Bit uC

U18

ATMEGAS8515L-8AC

38 16

37
36
35
34
33
32
31
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Connect  analog and digital grounds
in one place to insure they are at the
same potential
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GND

GND GND
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