
main

File: main.kicad_sch

digital

File: digital.kicad_sch

pa

File: pa.kicad_sch

GNDPWR

H12

+
12

V

H1

1 2

SW1
SW_SPST

H2 H3

PWR_FLAG

R
810K

R
RN

S

T
TN

J6
EAR

1

2

J4
Barrel_Jack

R
RN

S

T
TN

J5
MIC

H13H15

R
RN

S

T
TN

J3
KEY

H14
D7
1N4007

+
5V

C11
470u

1
2
3
4

J1
5V_REG

C10
0.1u

+
12

V PWR_FLAG

H11

1
2 J14

INTERNAL_MIC

C25
10u

H4

AMP_IN

EAR

R-DASH

PTT

PTT

MIC

C10
0.1u

C25
10u

H12 H1 H2

GNDPWR

R
810K

H13H15

SW1
SW_SPST

1 2
+

12
V

PWR_FLAG

J1
5V_REG

1
2
3
4

+
5V



CD30
47u

PWR_FLAG

H6
MountingHole

H5
MountingHole

H7
MountingHole

H8
MountingHole

G
N

D
1

VO
2

VI
3

UD4
AMS1117-3.3

CD19
1u

+5VAR89

1K

RD62.
2K

DD29
3.3V

RD5 2.
2K

1
J15

D2
3.3V

R90

1K
VI

1

G
N

D
2

VO
3

U8
LM7805_TO220

CD29
470pRD20

3.
3K

RD16

22
0

1

2
3

QD1
2N3904

CD24

22p

Y9

12MHz

+12V

CD32
1u

CD23
10p

CD25
22p

CD21
0.1u

RD13
2.2

RD14
2.2

CD15
0.1u

+5V

CD3
0.1u

1
2
3
4

J12
I2C

+5V

RD9
47

1

10

2
3 4
5 6
7 8
9

J9
Conn_02x05_Odd_Even

CD82
0.1u

~{RESET}/PB5
1

XTAL1/PB3
2

XTAL2/PB4
3

G
N

D
4

AREF/PB0
5

PB1
6

PB2
7

V
C

C
8

U10
ATtiny85-20P

CD14
47u

CD18
47u

1J17

RD7

10
K

RD12
47

RD10
47

RD11
2.2

CD13
47u

CD16
0.1u

RD8
10

K

3.3VCD
1

GPIO16
10

GPIO0
11

GPIO1
12

GPIO2
13

GND
14

GPIO3
15

GPIO4
16

3.3VCD
17

GPIO5
18

GPIO12
19

5VDC
2

GND
20

GPIO13
21

GPIO6
22

GPIO14
23

GPIO10
24

GND
25

GPIO-11
26

SDA0
27

SCL0
28

GPIO21
29

SDA
3

GND
30

GPIO22
31

GPIO-26
32

GPIO23
33

GND
34

GPIO24
35

GPIO-27
36

GPIO25
37

GPIO-28
38

GND
39

5VDC
4

GPIO-29
40

SCL
5

GND
6

GPIO7
7

GPIO15
8

GND
9

RPI1

1
J181

J16

1
J20

1
J19

C114
0.1u

C119
1u

RD15

2.
2K

CD1
0.1u

+12V

DD1
3.3V

C130
1u

CD2
47u

CD12
470u

PWR_FLAG

1
2
3
4

J13
I2C

LD5
47u

RD19

10
K

CD26

47u

RD1

10

R10710
0

CD27
1u

1
2

J11
DISPLAY POWER

C117
47u

+5V

RD21

10
K

DBVDD
1

RHPOUT
10

HPGND
11

LOUT
12

ROUT
13

AVDD
14

AGND
15

VMID
16

MICBIAS
17

MICIN
18

RLINEIN
19

CLKOUT
2

LLINEIN
20

MODE
21

CSB
22

SDA
23

SCLK
24

XT
25

XTO
26

DCVDD
27

DGND
28

BCLK
3

DACDAT
4

DACLRC
5

ADCDAT
6

ADCLRC
7

HPVDD
8

LHPOUT
9

U4
WM8731

CD28
47u

RD17

1K

DD2
3.3V

LD6
47u

VFWD
VREF

AUDIO-DEMOD

3.3V

3.3V

SCL_BB

R-A

SDC

3.3V
SDA_BB

AUDIO-MOD

SCL_BB
SDA_BB

ENC1_A

3.3V

PTT
3.3V

SCL_BB

3.3V

SDA

ENC2_B
ENC1_S
ENC1_A

3.3V

SCL_BB

3.3V

MIC

R-DASH

EAR

ENC2_S

SDC

ENC1_S
ENC1_B

ENC2_B
ENC2_A

SDA_BB

SDA

ENC1_B

R-D

SDA_BB

TX

R-B

ENC2_A
ENC2_S

R-C

C117
47u

LD5
47u

PWR_FLAG

U4
WM8731

DBVDD
1

RHPOUT
10

HPGND
11

LOUT
12

ROUT
13

AVDD
14

AGND
15

VMID
16

MICBIAS
17

MICIN
18

RLINEIN
19

CLKOUT
2

LLINEIN
20

MODE
21

CSB
22

SDA
23

SCLK
24

XT
25

XTO
26

DCVDD
27

DGND
28

BCLK
3

DACDAT
4

DACLRC
5

ADCDAT
6

ADCLRC
7

HPVDD
8

LHPOUT
9

CD2
47u

CD12
470u

CD26

47u

DD1
3.3V

DD2
3.3V RD17

1K

CD1
0.1u

R10710
0

RD19

10
K

+12V

CD28
47u

RD20

3.
3K

RD16

22
0

QD1
2N3904 1

2
3

CD24

22p

Y9

12MHz

+12V

U8
LM7805_TO220

VI
1

G
N

D
2

VO
3

CD32
1u

CD23
10p

CD25
22p

CD21
0.1u

RD13
2.2

RD14
2.2

UD4
AMS1117-3.3

G
N

D
1

VO
2

VI
3

CD19
1u

CD30
47u

RD62.
2K

CD13
47u

CD16
0.1u

RPI1

3.3VCD
1

GPIO16
10

GPIO0
11

GPIO1
12

GPIO2
13

GND
14

GPIO3
15

GPIO4
16

3.3VCD
17

GPIO5
18

GPIO12
19

5VDC
2

GND
20

GPIO13
21

GPIO6
22

GPIO14
23

GPIO10
24

GND
25

GPIO-11
26

SDA0
27

SCL0
28

GPIO21
29

SDA
3

GND
30

GPIO22
31

GPIO-26
32

GPIO23
33

GND
34

GPIO24
35

GPIO-27
36

GPIO25
37

GPIO-28
38

GND
39

5VDC
4

GPIO-29
40

SCL
5

GND
6

GPIO7
7

GPIO15
8

GND
9

J18
1

J171

J16

1

J19
1

C114
0.1u

CD82
0.1u

U10
ATtiny85-20P

~{RESET}/PB5
1

XTAL1/PB3
2

XTAL2/PB4
3

G
N

D
4

AREF/PB0
5

PB1
6

PB2
7

V
C

C
8

CD14
47u

CD18
47u

CD15
0.1u

RD8
10

KRD7

10
K



L3
47uh

D18
1N4007

R205

10
0

L401

1T

C208
0.22u

L400
15T FT37-43

R206

10
0

1

2

J2
Antenna

R210

10
K

L403
1T

L402
15T FT37-43

D27
1N63

L33
T50-6x8T

L201
47uh

R214

47
0K

C202
47p

C502
1000p

C304
100p

1

2
3

Q26

FQN1N50C

L62
T50-6x17T

D16
1N4007

1

2
3

Q25
FQN1N50C

L43
T50-6x10T

D17
1N4007

L61
T50-6x17T

C207
0.22u

R45

4.
7

L202
47uh

R7

22
0

R19

4.
7

C203

1u

C204
0.1u

+12V

R204

33
0

1

2

3

4

5

6

T2

1

23

4

5

T7
PA XFMR

C12
0.1u

1

2
3

Q101
2N7002

1

23

Q9
IRF4905

R15

22
0

1

2
3U2A

74LS08

R212

47
0K

C209
0.1u

L41
T50-6x10T

R16

22
0

L42
T50-6x10T

R20 4.
7

D12
1N4007

R201

33
0

R18
2.2K

R48 4.
7

C13
1000p

C17
0.1u

R8

1K

1

2
3 Q11

BFR106

D19
1N4007

C206
0.22u

C604
1000p

L63
T50-6x17T

11
12

13
U2D

74LS08

C602
2200p

C205
0.22u

L2
47uh

C603
2200p

C404
220p

R213

47
0K

C403
470p

R215

47
0K

+12V

C110
470u C501

470p

D15
1N4007

10
8

9
U2C

74LS08

1

2
3Q28

FQN1N50C

1

2
3

Q27
FQN1N50C

1

2
3Q24

FQN1N50C

L51
T50-6x12T

D13
1N4007

R216

47
0K

L27
47uh

D30
1N4007

R208

10
0

D11
1N4007

L32
T50-6x8T

L31
T50-6x8T

R202

33
0

C301
100p

C302
220p

D28
1N63

C210
0.1u

R203 33
0

R207

10
0

D23
1N4148W

D25
1N4148W

R211

10
K

D24

1N4148W

L53
T50-6x12T

L5
47uh

C402
470p

L52
T50-6x12T

C503
1000p

C601
1000p

4

5
6U2B

74LS08

1

2
3

Q16
IRF510N C401

220p

C504

470p

C303
220pL4

47uh

C67
0.1u

+12V
D20

1N4148W

R11 10

D22
1N4148W

V
C

C
14

G
N

D
7

U2E
74LS08

D3
5.6V

+
5V

GNDPWR

C201
100p

R
74 22

0

D6
5.6V1

2

3

PA_BIAS1

10
K

D21
1N4148W

R
77

47
0

1
2

L80
0

1

2

3

Q13

2N2219A

R49 1

1

2

3

Q14
2N2219AR17

2.2K

1

2

3

Q12
2N2219A

R9

10
0

C
85 0.

1u

C5
0.1u

C38
0.1u

R
76

22
0

1

2
3

Q23
2N7002

C
39

47
0p

R218

4.
7K

+12V

1

2
3

Q17
IRF510N

1

2
3

Q22
2N7002

C104
0.1u

D34
1N4148W

D31
1N4007

1
2

L81
0

1

2

3

4

5

6

T5

1

2

3

Q15
2N2219A

C23
0.1u

C213
1u

R220
4.7K

1

2 3

Q29
2N7002

C212
0.1u

R219

4.
7K

R
75

22
0

R
73

22
0

C2
0.1u

GNDPWR

D32
1N4148W

C107
470u

1

2
3

Q10
2N7002

+12V

C211
1u

R217 47
0

D33
1N4148W

R10 4.
7

R
5

10
K

R6
10K

C16
0.1u

C106
0.1u

L17
47uh

+12V

R-C

R-A

TX

R-B

TX

RF

TX

TX

TX

R-D

V
F

W
D

V
R

E
F

TX

HV

HV

HV

HV

HV

HV

1.9u, on T50-6

R218

4.
7K

+12V

Q22
2N7002

1

2
3

Q23
2N7002

1

2
3

C213
1u

R11 10

U2E
74LS08

V
C

C
14

G
N

D
7

+
5V

GNDPWR

R
74 22

0

Q13

2N2219A

1

2

3

C38
0.1u

R
76

22
0

C106
0.1u

C107
470u

+12V

R217 47
0

T7
PA XFMR

1

23

4

5

+12V
C204
0.1u

C203

1u

L202
47uh

R204

33
0

D12
1N4007

L42
T50-6x10T

L41
T50-6x10T

R212

47
0K

Q26

FQN1N50C

1

2
3

J2
Antenna

1

2

C208
0.22u

D17
1N4007

L43
T50-6x10T

D16
1N4007

L33
T50-6x8T

C304
100p

D25
1N4148W

C302
220p

C301
100p

L31
T50-6x8T

L32
T50-6x8T

D11
1N4007

L4
47uh

C303
220p

C504

470p

L53
T50-6x12T

C503
1000p

L52
T50-6x12T

C402
470p L5

47uh

Q27
FQN1N50C

1

2
3

C403
470p

R213

47
0K

C404
220p

C603
2200p

C602
2200p

L63
T50-6x17T

C604
1000p

L27
47uh

Q24
FQN1N50C

1

2
3

Q28
FQN1N50C

1

2
3

D15
1N4007

C501

470p

C110
470u

+12V
L51

T50-6x12T
D13

1N4007

C205
0.22u

C206
0.22u

U2D
74LS08

11
12

13

C601
1000p

U2B
74LS08

4

5
6

C401
220p

C502
1000p

L62
T50-6x17T

Q25
FQN1N50C

1

2
3

L61
T50-6x17T

L3
47uh

R206

10
0

L403
1T

D27
1N63R16

22
0

R20 4.
7

C13
1000p

Q11
BFR106

1

2
3

T2

1

2

3

4

5

6
C12

0.1u

Q101
2N7002

1

2
3

Q9
IRF49051

23

R15

22
0

C16
0.1u

R10 4.
7

Q10
2N7002

1

2
3

R
5

10
K

R6
10K

C
85 0.

1u

Q12
2N2219A

1

2

3

R17
2.2K

R49 1

L80
0

1
2

C67
0.1u

PA_BIAS1

10
K

1

2

3

D6
5.6V

D20
1N4148W

D21
1N4148W

R
73

22
0

C23
0.1u

Q15
2N2219A

1

2

3

T5

1

2

3

4

5

6

L81
0

1
2

C104
0.1u

Q17
IRF510N

1

2
3

Q16
IRF510N

1

2
3



C73

0.1u

R35 47

R29 47

+12V

R30
2.2K

C46
0.1u

1

2

3

4

Y1
40M

R25

10
K

C50
22p

1

2

3

4

Y2
40M

1

2

3

4

Y4
40M

R33 10

1

2

3

4

Y3
40M

L16

T30-6x9T

C80
100p

L14
T30-6x13T

C74
0.1u

1

2

3

4

Y5
40M

CP1
47u

D4
5.6V

1

2

3

4

Y6
40M

C63
2.2p

C60
2.2p

C8
0.1u

C34

0.1u

C66
0.1u

PWR_FLAG

E/B
1

G
N

D
2

OUT
3

V
+

4X1 TCXO-25 MHz

C27
0.1u

R3847
0 C61

0.1u

R39
220

R40

2.
2K

R37 2.
2K

C22
0.1u

C56
2.2p

C58
2.2p

1

2
3

Q3
BFR106

R31
1K

C
45

0.
1u

1

2
3 Q1

2N7002

+12VR28
47

C48
0.1u

C57
0.1u

1

2

3

4

5

6

T1

C52
2.2p

C31
0.1u

1

2
3

Q21

2N3904R4
100K

R
71

10

C
3

0.
1u

+12V

1

2

3

RV2

10
K

C6
0.01u

R78

51
L22

FT37-43x10T

R47 1K

R51
470

NO
1

GND
2

NC
3

COM
4

V+
5

IN
6

U5
FSA3157

1

2
3

Q20

2N3904

+12V

PWR_FLAG

1
2

3 D1
BAT54S

R46

1K
1

2

3D5
BAT54S

R
1

3.
3K

1

2

3

4

5

6

T9

1

2

3

4

5

6

T4

R82
10

R56

2.
2K

R70

47

R
12

47

1
2

J7
XVERT

L15
T30-6x13T

R
2

3.
3K

C
1

0.
1u

C4
0.1u

1

2

3

4

Y8
40M

C64
22p

1

2

3

4

Y7
40M

VDD
1

C
LK

0
10

X
A

2

X
B

3

S
C

L
4

S
D

A
5

C
LK

2
6

VDDO
7

GND
8

C
LK

1
9

U1

Si5351A-B-GT

G
N

D
1

VO
2

VI
3

U7
AMS1117-3.3

+5VA

C55
0.1u

C
68

0.
1u

1

2

3

4

5

6

T6

R3

10
0K R52

2.
2K

C33
2.2p

R69

47
0 C7

0.1u

C9

0.1u

C28
0.1u

1

2

J8
CLK0

C86

200p

C98
0.1u

1
2
3

J10
SPEAKER

R23
2.2K

C88
0.1u

R57
4.7K

R44

15
0

C93
1u

C95
47u

R61
2.2K

1

2
3

Q7
BC848

C94

100p

L21
T30-6x9T

1

2
3

Q2
2N7002

C54
0.1u

R41

15
0

R64

22 R68

22
0

L18
T30-6x10T

R27 1K

C51
0.1u

R26

2.
2K

1

2
3

Q8
BC848

C47
0.1u

R67 47
0

+12V

R60

2.
2K

R66

10
0

R24

4.
7K

C49
0.1u

R63

1K

C97
47u

R62

10
01

2
3

Q5
2N7002

R32 10

C91
1u

1

2 3

Q6
2N7002

R42 47
0

L19
T30-6x10T

1

2
3

Q4
BFR106

R36 47

+12V

C65
0.1u

114

2

3

6

7

8

U9
LM380N

C90

200p

L20
T30-6x10T

C32

470u

1

2

3

4

5

6

T3

C62
0.1u

C87

200p

PWR_FLAG

CD31
470u

C59
0.1u

R226

10
K

C83

200p

R34
1K

RD23
2.2

R43
33

SDA_BB

AUDIO-MOD

RF

CLK#2

A
U

D
IO

-D
E

M
O

D

TX

CLK#2

TX

TX

SCL_BB
TX

AMP_IN

RX AMP

TX AMP

C87

200p

L20
T30-6x10T

C90

200p

L19
T30-6x10T

C83

200p

L18
T30-6x10T

L21
T30-6x9T

C94

100p

C86

200p

J10
SPEAKER

1
2
3

C98
0.1u

C97
47u

R66

10
0

+12V

Q8
BC8481

2
3

R67 47
0

C91
1u

Q6
2N7002

1

2 3

C88
0.1u

R57
4.7K

C93
1u

C95
47u

R61
2.2K

RD23
2.2

U9
LM380N

114

2

3

6

7

8
C32

470u

PWR_FLAG

CD31
470u

C59
0.1u

C34

0.1u

X1 TCXO-25 MHz

E/B
1

G
N

D
2

OUT
3

V
+

4

C27
0.1u

R3847
0 C61

0.1u

R39
220

C56
2.2p

C58
2.2p

Q3
BFR106 1

2
3

R31
1K

+12VR28
47

C48
0.1u

C57
0.1u

T1

1

2

3

4

5

6

C52
2.2p

Y1
40M

1

2

3

4

C50
22p

Y2
40M

1

2

3

4

Y4
40M

1

2

3

4

Y3
40M

1

2

3

4

Y5
40M

1

2

3

4

Y6
40M

1

2

3

4

C63
2.2p

C60
2.2p

R
12

47

J7
XVERT

1
2

L15
T30-6x13T

C
1

0.
1u

C4
0.1u

Y8
40M

1

2

3

4

C64
22p

Y7
40M

1

2

3

4

U7
AMS1117-3.3

G
N

D
1

VO
2

VI
3

R69

47
0

C9

0.1u

Q20

2N3904

1

2
3

Q21

2N3904

1

2
3

R4
100K

R
71

10

C
3

0.
1u

+12V

RV2

10
K

1

2

3

R51
470

U5
FSA3157

NO
1

GND
2

NC
3

COM
4

V+
5

IN
6

C31
0.1u

+12V

R46

1K

T4

1

2

3

4

5

6

R70

47

R56

2.
2K

T9

1

2

3

4

5

6

D5
BAT54S

1
2

3D1
BAT54S

1
2

3

L22
FT37-43x10T

R78

51

C6
0.01u

J8
CLK0

1

2

C28
0.1u

U1

Si5351A-B-GT
VDD

1

C
LK

0
10

X
A

2

X
B

3

S
C

L
4

S
D

A
5

C
LK

2
6

VDDO
7

GND
8

C
LK

1
9

C8
0.1u

C80
100p

L16

T30-6x9T

C73

0.1u

R25

10
K

C46
0.1u

R30
2.2K

+12V

R29 47

R35 47

R33 10

Q1
2N7002

1

2
3

C
45

0.
1u

C22
0.1u

R37 2.
2K

R40

2.
2K

C66
0.1uR42 47

0

Q5
2N7002

1
2

3

C49
0.1u

R26

2.
2K

C51
0.1u

C47
0.1u

R32 10

R24

4.
7K

Q2
2N7002

1

2
3

C54
0.1u

R34
1K

Q4
BFR1061

2
3

R36 47

C55
0.1u


