
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

1248 MHZ OSCILLATOR

VLOW

VLOW

3V3_PLL

3V3_PLL3V3_PLL

3V3_PLL

3V3_PLL

3V3_PLL

3V3_PLL

3V3_PLL

3V3_PLL

4351_CLK

4351_DATA

4351_LE

TRANSMIT_LO

RECEIVE_LO

4351_REF

4351_LD

Title

Size Document Number Rev

Date: Sheet o f

<Doc> <RevCode

<Title>

B

1 1Tuesday, May 13, 2014

Title

Size Document Number Rev

Date: Sheet o f

<Doc> <RevCode

<Title>

B

1 1Tuesday, May 13, 2014

Title

Size Document Number Rev

Date: Sheet o f

<Doc> <RevCode

<Title>

B

1 1Tuesday, May 13, 2014

Z5

FB0805

1 2

C85
10n

C9
2.2nF

Z4

FB0805

1 2

C20

100pF

C18 100pF

C43
100pF

L1

0603CS-22N

R1100

R34
10k

C21

10n

Z2

FB0805

1
2

C1 100pF

R6

1800

U4

MGA61563

G
N

D
1

G
N

D
1

2

G
N

D
2

5

INPUT
3

OUTPUT
6

B
IA

S
4

C13 100pF

R4
50

R15 1800

C6

1n

C44
10n

U5

MGA61563

G
N

D
1

G
N

D
1

2

G
N

D
2

5

INPUT
3

OUTPUT
6

B
IA

S
4

R2100

C22 100pF

R9 1000
C14 100pF

R13

50

C4

100pF

C10

33nF

C2 100pFC23
100pF

R44100

L26

0603CS-22N

C11
1nF

C19 100pF

C16
100pF

R5
50

C46
10n

R10
360

R3100

C7 100pF

C3 100pF

C24
10n

C12 10n

C84
100pF

C15 10n

R16

50

C5

10n

R7 1800

Z3

FB0805

1
2

Z1

FB0805

1
2

R8 5000

U1

ADF4351

CLK
1

DATA
2

LE
3

CE
4

SW
5

V
P

6

CPOUT
7

C
P

G
N

D
8

A
G

N
D

9

A
V

D
D

1
0

V
V

C
O

1
1
6

V
V

C
O

2
1
7

A
G

N
D

V
C

O
1

1
1

RFOUTA-
13

RFOUTA+
12

VTUNE
20

D
G

N
D

2
7

MUXOUT
30

RFOUTB+
14

RFOUTB-
15

D
V

D
D

2
8

S
D

G
N

D
3
1

S
D

V
D

D
3
2

REFIN
29

TEMP
19

A
G

N
D

V
C

O
2

1
8

A
G

N
D

V
C

O
3

2
1

RSET
22

VREF
24

VCOMM
23

LD
25

PDBRF
26

G
N

D
_
P

A
D

3
3 L2

0603CS-22N

R14
1800

C17
10n

C8 10n

C45
100pF



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

RFCOMM

R
F
1

R
F
2

R
F
3

R
F
4

TOP

VIEW

VHF TX RF FILTERING

50-54 MHZ

144-148 MHZ

220-222 MHZ

OPTIONAL PLACE

OPTIONAL PLACE

3V3_RF

3V3_RF

TX_RF_SW1

TX_RF_SW2

TX_RF_SW1

TX_RF_SW2

TX_RF

UNFILT_TX

Title

Size Document Number Rev

Date: Sheet o f

<Doc> <RevCode

<Title>

B

1 1Tuesday, May 13, 2014

Title

Size Document Number Rev

Date: Sheet o f

<Doc> <RevCode

<Title>

B

1 1Tuesday, May 13, 2014

Title

Size Document Number Rev

Date: Sheet o f

<Doc> <RevCode

<Title>

B

1 1Tuesday, May 13, 2014

C11237pF

L34

22nH

C103
33pF

R601000

L35

68nH

L37

47nH

C106 10n

L31

246nH

C11043pF

L36

33nH
R581000

C104
33pF

L38

12.5nH

U25

PE42440

G
N

D
1

V
D

D
2

V2
3

V1
4

G
N

D
1

5
RF4

6

G
N

D
2

7

RF3
8

G
N

D
3

9

G
N

D
4

1
0

ANT
11

G
N

D
5

1
2

RF1
13

RF2
15

G
N

D
6

1
4

NC
16

G
N

D
P

A
D

1
7

C97
190pF

C99

47pF

C102 28pF

U26

PE42440

G
N

D
1

V
D

D
2

V2
3

V1
4

G
N

D
1

5

RF4
6

G
N

D
2

7

RF3
8

G
N

D
3

9

G
N

D
4

1
0

ANT
11

G
N

D
5

1
2

RF1
13

RF2
15

G
N

D
6

1
4

NC
16

G
N

D
P

A
D

1
7

C100
47pF

C108 10n

L39

12.5nH

L27

169nH

J10

SMA_4HOLE1 IN

C109 10n

L32

68nH

L40

68nH

C11143pF

J11

SMA_4HOLE1 IN

C107 10n

L28

82nHC98
190pF

R55

10

L41

33nH

C101
47pF

R591000

R571000

L33

22nH

C105 12pF

R56

10

L29

82nH

L30

68nH



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

VHF RX RF FILTERING

RFCOMM

R
F
1

R
F
2

R
F
3

R
F
4

TOP

VIEW

50-54 MHZ

144-148 MHZ

220-222 MHZ

3V3_RF

3V3_RF

FILTERED_RF

RX_RF

RX_RF_SW1

RX_RF_SW2

RX_RF_SW1

RX_RF_SW2

Title

Size Document Number Rev

Date: Sheet o f

<Doc> <RevCode

<Title>

B

1 1Tuesday, May 13, 2014

Title

Size Document Number Rev

Date: Sheet o f

<Doc> <RevCode

<Title>

B

1 1Tuesday, May 13, 2014

Title

Size Document Number Rev

Date: Sheet o f

<Doc> <RevCode

<Title>

B

1 1Tuesday, May 13, 2014

C96 10n
R171000

C78
33pF

L11

169nH

L20

33nH

C8037pF

L21

47nH
C81 12pF

R181000

C74
47pF

R11

10

C7243pF

L12

82nH

R191000

C79
33pF

C26 10n

L14

68nH

L22

12.5nH

L16

68nH
C77 28pF

C70
190pF

R12

10

L13

82nH

L23

12.5nH

C73

47pF

R201000

L17

22nHC75
47pF

L24

68nH

C71
190pF

J8

SMA_4HOLE1 IN

C95 10n

C7643pF

J9

SMA_4HOLE1 IN

L18

22nH

L25

33nH

U6

PE42440
G

N
D

1

V
D

D
2

V2
3

V1
4

G
N

D
1

5

RF4
6

G
N

D
2

7

RF3
8

G
N

D
3

9

G
N

D
4

1
0

ANT
11

G
N

D
5

1
2

RF1
13

RF2
15

G
N

D
6

1
4

NC
16

G
N

D
P

A
D

1
7

L15

246nH

C25 10n

L19

68nH

U7

PE42440

G
N

D
1

V
D

D
2

V2
3

V1
4

G
N

D
1

5

RF4
6

G
N

D
2

7

RF3
8

G
N

D
3

9

G
N

D
4

1
0

ANT
11

G
N

D
5

1
2

RF1
13

RF2
15

G
N

D
6

1
4

NC
16

G
N

D
P

A
D

1
7



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

30-300 MHZ TRANSMIT CONVERTER

3V3_SW_TX

TRANSMIT_LO

TX_IFUNFILT_TX

Title

Size Document Number Rev

Date: Sheet o f

<Doc> <RevCode

<Title>

B

1 1Tuesday, May 13, 2014

Title

Size Document Number Rev

Date: Sheet o f

<Doc> <RevCode

<Title>

B

1 1Tuesday, May 13, 2014

Title

Size Document Number Rev

Date: Sheet o f

<Doc> <RevCode

<Title>

B

1 1Tuesday, May 13, 2014

L8

0805LS-182

C37 10n

L10

0603CS-47N

C35
4.4pF

R250

C39 10n R21
294

L6

0603CS-24N

L5

0603CS-27N

C32
10pF

U10
HFCN880

IN
1

OUT
2

G
N

D
1

3

G
N

D
2

4

U8

ADE11X

G
N

D
1

1

G
N

D
2

4

G
N

D
3

5

RF
2

IF
3

L
O

6 U9

LFCN1200

IN
1

OUT
2

G
N

D
1

3

G
N

D
2

4C94

13pF

R26
1000

R22
294

C42 10n

C29 0.5pF

R53
10

C27 100pF

C33
11pF

U11

SGA3263Z

G
N

D
1

1

G
N

D
2

2

G
N

D
3

4

G
N

D
4

5

RFIN
3

RFOUT
6

R27
50

C28

10n

R23 17.4

C36
6pF

C30 3pF

L3

0603CS-27N

C34
13pF

L7

0402CS-15N

R24
1000

C31 1.5pF

C38 100pF

L4

0603CS-27N



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

30-300 MHZ RECEIVE CONVERTER

3V3_SW_RX

RECEIVE_LO

FILTERED_RF RX_IF

Title

Size Document Number Rev

Date: Sheet o f

<Doc> <RevCode

<Title>

B

1 1Monday, May 12, 2014

Title

Size Document Number Rev

Date: Sheet o f

<Doc> <RevCode

<Title>

B

1 1Monday, May 12, 2014

Title

Size Document Number Rev

Date: Sheet o f

<Doc> <RevCode

<Title>

B

1 1Monday, May 12, 2014

R31
1000

U13

LFCN1200

IN
1

OUT
2

G
N

D
1

3

G
N

D
2

4

U12

ADE11X

G
N

D
1

1

G
N

D
2

4

G
N

D
3

5

RF
2

IF
3

L
O

6

R28
294

U16

SGA3263Z

G
N

D
1

1

G
N

D
2

2

G
N

D
3

4

G
N

D
4

5

RFIN
3

RFOUT
6

R32
0

R29
294

U14
HFCN880

IN
1

OUT
2

G
N

D
1

3

G
N

D
2

4

C47 10n

R33
1000

C41 10n

R30 17.4

L9

0805LS-182

C48 100pF

C49 10n

R51
10

C82 10n C40 100pF

U15
LFCN400

IN
1

OUT
2

G
N

D
1

3

G
N

D
2

4



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

RX BYPASS PATH

BYPASS SWITCHING

DRAWN FOR V2=1 DRAWN FOR V2=1

DRAWN FOR V2=1DRAWN FOR V2=1

TX BYPASS PATH

RX_IFRX_RF

/TX_BYPASS

TX_BYPASS

RX_BYPASS

/RX_BYPASS

TX_IFTX_RF

Title

Size Document Number Rev

Date: Sheet o f

<Doc> <RevCode

<Title>

B

1 1Monday, May 12, 2014

Title

Size Document Number Rev

Date: Sheet o f

<Doc> <RevCode

<Title>

B

1 1Monday, May 12, 2014

Title

Size Document Number Rev

Date: Sheet o f

<Doc> <RevCode

<Title>

B

1 1Monday, May 12, 2014

C57
10n

C54
10n

R39 1000 R41 1000

C51

10n C67

100pF

R40 1000

C55
10n

C60

10n

R42 1000

J2

SMA

G
N

D
1

3
G

N
D

2
IN

C62
10n

C50

100pF

U3

AS211-334

J3
1

GND
2

J2
3

V1
4

J1
5

V2
6

R37 1000

J1

SMA

G
N

D
1

3
G

N
D

2
IN

C61

10n

C52

10n

U18

AS211-334

J3
1

GND
2

J2
3

V1
4

J1
5

V2
6

R35 1000

C64
10n

C68

10n

C66

100pF

R38 1000

C63
10n

C58

100pF

C65
10n

J12

SMA
G

N
D

1
3

G
N

D

2
IN

C53

10n

C56
10n

R36 1000

J3

SMA

G
N

D
1

3
G

N
D

2
IN

C59

10n

C69

10n

U19

AS211-334

J3
1

GND
2

J2
3

V1
4

J1
5

V2
6

U17

AS211-334

J3
1

GND
2

J2
3

V1
4

J1
5

V2
6



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

MAIN IO CONNECTOR + LDO'S

TX_ENABLE

RX_ENABLE

RF_ON

RF_ON

T_RX_BYPASS
T_/TX_BYPASS
T_TX_BYPASS

T_/RX_BYPASS

T_4351_LD
T_4351_CLK

T_4351_DATA

T_4351_LE

GPIO1

GPIO2

GPIO4

GPIO3

GPIO5GPIO6

GPIO8

GPIO9

GPIO10

GPIO11 GPIO12

GPIO13

GPIO14

GPIO11

GPIO12

GPIO10

GPIO9

GPIO7

GPIO14

GPIO13

T_4351_DATA

T_TX_BYPASS

T_/TX_BYPASS

T_RX_BYPASS

T_/RX_BYPASS

GPIO1

GPIO2

GPIO3

GPIO4

RF_ON

TX_ENABLE

RX_ENABLE

GPIO8

GPIO6

GPIO5

T_4351_CLK

T_4351_LD

T_4351_LE

5V_NOFILT5V_NOFILT

3V3_PLL

3V3_RF

5V_NOFILT

5V_NOFILT

3V3_RF

3V3_RF

3V3_SW_RX

3V3_SW_TX

VCCIO_R

VCCIO_R 3V3_RF

VCCIO_RVCCIO_R

VCCIO_R

VCCIO_R

4351_REF

4351_DATA
4351_CLK

4351_LD
TX_BYPASS

RX_BYPASS
/TX_BYPASS

/RX_BYPASS

4351_LE

RX_RF_SW1

RX_RF_SW2

TX_RF_SW1

TX_RF_SW2

Title

Size Document Number Rev

Date: Sheet o f

<Doc> <RevCode

<Title>

B

1 1Wednesday, April 16, 2014

Title

Size Document Number Rev

Date: Sheet o f

<Doc> <RevCode

<Title>

B

1 1Wednesday, April 16, 2014

Title

Size Document Number Rev

Date: Sheet o f

<Doc> <RevCode

<Title>

B

1 1Wednesday, April 16, 2014

TPS79533DCQR

U21

EN
1

IN
2

GND
3

OUT
4

NR/FB
5

GND2
6

TXB0108

U28

A1
1

VCCA
2

A2
3

A3
4

A4
5

A5
6

A6
7

A7
8

A8
9

OE
10

GND
11B8
12B7
13B6
14B5
15B4
16B3
17B2
18VCCB
19B1
20

R49
10k

J16

PWR_HDR6

1

2

3 4

6

5

Z7

FB0805

1 2

C88
2.2uF

Z6

FB0805

1 2

C87
2.2uF

J7

PWR_HDR6

1

2

3 4

6

5

R5410

TPS79533DCQR

U22

EN
1

IN
2

GND
3

OUT
4

NR/FB
5

GND2
6

R50
10k

C90
2.2uF

U24

FPF1006

VIN
2

VIN2
3

ON
1

VOUT
4

VOUT1
5

G
N

D
6

G
N

D
2

7

R4310

J13

PWR_HDR6

1

2

3 4

6

5

BTH-030-03-F-D-A

U20

1
1

3
3

5
5

7
7

9
9

11
11

13
13

15
15

17
17

19
19

21
21

23
23

25
25

27
27

29
29

31
31

33
33

35
35

37
37

39
39

41
41

43
43

45
45

47
47

49
49

51
51

53
53

55
55

57
57

59
59

2
2

4
4

6
6

8
8

10
10

12
12

14
14

16
16

18
18

20
20

22
22

24
24

26
26

28
28

30
30

32
32

34
34

36
36

38
38

40
40

42
42

44
44

46
46

48
48

50
50

52
52

54
54

56
56

58
58

60
60

T
O

P
_
P

T
H

6
1

B
O

T
T

O
M

_
P

T
H

6
2

C86
10n

R48
10k

C83
100pF

C91
2.2uF

U23

FPF1006

VIN
2

VIN2
3

ON
1

VOUT
4

VOUT1
5

G
N

D
6

G
N

D
2

7

R52 10

C89
10n



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

948-1218 MHZ

948-1218 MHZ

144-148 MHZ

220-222 MHZ

50-54 MHZ

50-54 MHZ

144-148 MHZ

220-222 MHZ

1248 MHZ

SPDT SW
SPDT SW

S
P
4
T
 
S
W

S
P
4
T
 
S
W

BYPASS PATH

0 dB

RECEIVE CONVERTER

SPDT SW
SPDT SW

S
P
4
T
 
S
W

S
P
4
T
 
S
W

BYPASS PATH

3 dB

TRANSMIT CONVERTER

BLOCK DIAGRAM

Title

Size Document Number Rev

Date: Sheet o f

<Doc> <RevCode

<Title>

B

1 1Wednesday, April 16, 2014

Title

Size Document Number Rev

Date: Sheet o f

<Doc> <RevCode

<Title>

B

1 1Wednesday, April 16, 2014

Title

Size Document Number Rev

Date: Sheet o f

<Doc> <RevCode

<Title>

B

1 1Wednesday, April 16, 2014



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

VCM = 0.9 VOLTS

VCM = 0.9 VOLTS

Title

Size Document Number Rev

Date: Sheet o f

<Doc> A

Nuand

C

1 1Wednesday, April 16, 2014

Title

Size Document Number Rev

Date: Sheet o f

<Doc> A

Nuand

C

1 1Wednesday, April 16, 2014

Title

Size Document Number Rev

Date: Sheet o f

<Doc> A

Nuand

C

1 1Wednesday, April 16, 2014

T2

TC4-1TX+

SEC1
1

SECT
2

SEC2
3

PRI1
4

PRI2
5

J15

SMA

G
N

D
1

3
G

N
D

2
IN

R4710

T1

TC4-1TX+

SEC1
1

SECT
2

SEC2
3

PRI1
4

PRI2
5

R61

200

J6

PWR_HDR6

1

2

34

6

5

R45

200

J5

PWR_HDR6

1

2

3 4

6

5

R6210

R4610

R6310

J14

SMA

G
N

D
1

3
G

N
D

2
IN


