


1

1

2

2

3

3

4

4

D D

C C

B B

A A

K Atanassov
M0NKA

5

mcHF QRP Transceiver UI board
0.6.311/02/2019

C:\Projects\mcHF_0.6.x\pcb\ui\Schematics\ui_audio.SchDoc
Date:
File:

Revision: Sheet of

PA15

PC10

PC11

PC12

Digital audio interface

Digital supply

ADCDAT6

DACLRC5

DBVDD1

CLKOUT2

BCLK3

DACDAT4

HPVDD8

ADCLRC7

LHPOUT9

RHPOUT10

HPGND11

LOUT12

ROUT13

AVDD14 AGND 15

VMID 16

MICBIAS 17

MICIN 18

RLINEIN 19

LLINEIN 20

MODE 21

CSB 22

SDIN 23

SCLK 24

MCLK 25

XTO 26

DCVDD 27

DGND 28

U1

WM8731

PB11

PB10

I2C2_SDA

I2C2_SCL

Control interface

AUDIO_IN_Q

AUDIO_IN_I

Audio analog interface

PC9Input Clock

MODE = 0, I2C selected
CSB = 0, dev addr = 0x1A

AUDIO_OUT_Q

AUDIO_OUT_I

Audio In/Out

A_I_IN

A_I_IN

A_Q_IN

A
_Q

_IN

LINEIN_L
LINEIN_R

LINEIN_L LINEIN_RSPA

Mic/Phones

MIC_IN

MIC_IN

Q1
NDS356AP

Enable IQ input

Enable LINEIN input

Audio Codec

Input Switch

SP
A

UI_8V

Speaker Amp PB1

Codec and audio switching

PTT on
Mic in

PE0

S
PTT

Paddle Dah

GND

Vs 6

Vout 5

Gain1

In-2

In+3

GND4

Gain 8

Bypass 7

U2

LM386M-1

C1

1nF

C26

470nF

C18
1uF

C32
220uF

C35
47nF

C21
220pF

R16 100

R10

4.7K

R4
10

R2
2.2K

R1
47K

3E6

2E5

1Y1

1Z2

2Z3

2Y4

3Y 8Vss7

3Z 9

4Z 10

4Y 11

4E 12

1E 13

Vcc 14
U3

74HC4066

1
2

P7

Speaker

Phones

J4 KLBR-4

2

This mode is WP8731 and TLV320AIC23 compatible

R17 100

R18 100

R19 100

R20 100

R21 100

R22 100

R8
680

C14
100nF

C15
100nF

C23
100nF

C24
100nF

C33
100nF

C22
10uF

C16
10uF

C17
10uF

C39

10uF

R11

4.7K

R12

4.7K

R13

4.7K

R14
4.7K

R15
4.7K

R6
4.7K

R7
4.7K

R9

4.7K
C19
1uF

C20
1uF

C29
1uF C30

1uF

C5
1uF

C6
1uF

C9 1uF

C2

1nF

C3

1nF

C4

1nF

C36

1nF

C37

1nF

C38
1nF

R3
1K

T

S
R

J1

Line Out

C31

470nF

C7

470nF
C8

470nF

C34
220uF

C27
220pF

C28
220pF

Optional

C40
1nF

Optional

R4a
2.2

Analog supply UI_3V3

C10
100nF

C12
10uF

C11
100nF

C13
10uF

A_3V

A_3V

3E6

2E5

1Y1

1Z2

2Z3

2Y4

3Y 8Vss7

3Z 9

4Z 10

4Y 11

4E 12

1E 13

Vcc 14
U3a

74HC4066

ELI

ELI

ELI

CRO

CRO

Tx audio Switch

C7a
470nF

C8a
470nF

C24a
100nF

C32a
220uF

R4b
2.2

RFC1

47uH

T

S
R

J2

Line In

C25
10uF

Replace R1a with higher value for ESD prot

MIC_INA_3V

R4c 0

R1a 100

C24b
100nF

A_3V

A_3V

A_3V

T

S
R

J3

Mic

UI_3V_MCU

UI_3V_MCU

PIC101 

PIC102 

COC1 

PIC201 

PIC202 

COC2 

PIC301 

PIC302 

COC3 

PIC401 

PIC402 

COC4 

PIC501 PIC502 

COC5 

PIC601 PIC602 

COC6 

PIC701 PIC702 

COC7 

PIC7a01 PIC7a02 
COC7a 

PIC801 PIC802 

COC8 

PIC8a01 PIC8a02 
COC8a 

PIC901 PIC902 
COC9 

PIC1001 

PIC1002 
COC10 

PIC1101 

PIC1102 
COC11 

PIC1201 

PIC1202 
COC12 PIC1301 

PIC1302 
COC13 

PIC1401 

PIC1402 

COC14 PIC1501 

PIC1502 

COC15 

PIC1601 

PIC1602 COC16 

PIC1701 

PIC1702 COC17 

PIC1801 PIC1802 
COC18 

PIC1901 PIC1902 
COC19 

PIC2001 PIC2002 
COC20 

PIC2101 PIC2102 
COC21 

PIC2201 

PIC2202 
COC22 

PIC2301 

PIC2302 
COC23 

PIC2401 

PIC2402 
COC24 

PIC24a01 

PIC24a02 
COC24a 

PIC24b01 

PIC24b02 
COC24b 

PIC2501 

PIC2502 
COC25 

PIC2601 PIC2602 

COC26 

PIC2701 

PIC2702 
COC27 

PIC2801 

PIC2802 
COC28 

PIC2901 PIC2902 

COC29 
PIC3001 PIC3002 

COC30 

PIC3101 PIC3102 

COC31 

PIC3201 

PIC3202 
COC32 

PIC32a01 

PIC32a02 
COC32a 

PIC3301 

PIC3302 
COC33 

PIC3401 

PIC3402 
COC34 PIC3501 

PIC3502 
COC35 

PIC3601 

PIC3602 

COC36 

PIC3701 

PIC3702 

COC37 

PIC3801 PIC3802 
COC38 

PIC3901 

PIC3902 COC39 

PIC4001 

PIC4002 

COC40 

PIJ10R 

PIJ10S 

PIJ10T 
COJ1 

PIJ20R 

PIJ20S 

PIJ20T 
COJ2 

PIJ30R 

PIJ30S 

PIJ30T 
COJ3 

PIJ40B 

PIJ40R 

PIJ40S 

PIJ40T 

COJ4 

PIP701 

PIP702 

COP7 

PIQ101 
PIQ102 

PIQ103 
COQ1 

PIR101 

PIR102 
COR1 

PIR1a01 PIR1a02 

COR1a 

PIR201 

PIR202 
COR2 

PIR301 

PIR302 
COR3 

PIR401 

PIR402 
COR4 

PIR4a01 PIR4a02 

COR4a 

PIR4b01 PIR4b02 

COR4b 
PIR4c01 PIR4c02 

COR4c 

PIR601 

PIR602 

COR6 
PIR701 

PIR702 

COR7 

PIR801 PIR802 
COR8 

PIR901 PIR902 

COR9 
PIR1001 PIR1002 

COR10 

PIR1101 PIR1102 

COR11 
PIR1201 PIR1202 

COR12 

PIR1301 PIR1302 

COR13 

PIR1401 

PIR1402 

COR14 

PIR1501 

PIR1502 

COR15 

PIR1601 PIR1602 
COR16 

PIR1701 PIR1702 
COR17 

PIR1801 PIR1802 
COR18 

PIR1901 PIR1902 
COR19 

PIR2001 PIR2002 
COR20 

PIR2101 PIR2102 
COR21 

PIR2201 PIR2202 
COR22 

PIRFC101 PIRFC102 

CORFC1 

PIU101 

PIU102 

PIU103 

PIU104 

PIU105 

PIU106 

PIU107 

PIU108 

PIU109 

PIU1010 

PIU1011 

PIU1012 

PIU1013 

PIU1014 PIU1015 

PIU1016 

PIU1017 

PIU1018 

PIU1019 

PIU1020 

PIU1021 

PIU1022 

PIU1023 

PIU1024 

PIU1025 

PIU1026 

PIU1027 

PIU1028 

COU1 

PIU201 

PIU202 

PIU203 

PIU204 PIU205 

PIU206 

PIU207 

PIU208 

COU2 

PIU301 

PIU302 

PIU303 

PIU304 

PIU305 

PIU306 

PIU307 PIU308 

PIU309 

PIU3010 

PIU3011 

PIU3012 

PIU3013 

PIU3014 

COU3 

PIU3a01 

PIU3a02 

PIU3a03 

PIU3a04 

PIU3a05 

PIU3a06 

PIU3a07 PIU3a08 

PIU3a09 

PIU3a010 

PIU3a011 

PIU3a012 

PIU3a013 

PIU3a014 

COU3a 

POAUDIO0IN0I 

POAUDIO0IN0Q 

POAUDIO0OUT0I 

POAUDIO0OUT0Q 

POPA15 

POPB1 

POPB10 

POPB11 

POPC9 

POPC10 

POPC11 

POPC12 

POPE0 



1

1

2

2

3

3

4

4

D D

C C

B B

A A

K Atanassov
M0NKA

5

mcHF QRP Transceiver UI board
0.6.311/02/2019

C:\Projects\mcHF_0.6.x\pcb\ui\Schematics\ui_conn.SchDoc
Date:
File:

Revision: Sheet of

RF board interface and USB

AUDIO_IN_Q
AUDIO_IN_I

AUDIO_OUT_Q
AUDIO_OUT_I

PE0
PE1 Dit

Dah

Paddles input

Quadrature audio

PA2
PA3

ADC3
ADC2

Analog control

PA9

PTT OnPB1
PC8

Digital control

PA5 DAC1

PA6

PA7

ADC1

PB6
PB7

SI570 I2C control

SCL
SDA

PowerDown

UI_8V

UI_3V3

GND

BAND0

PA8

GND

UI_5V

UI Board Power Supply

RF Board Interface

Demod Q out
Demod I out

Exciter Q in
Exciter I in

GND

GND

GND

GND

Exciter I in
Exciter Q in

Demod Q out
Demod I out

DAC1
ADC3
ADC2
ADC1

Paddle Dit
Paddle Dah

PTT On
PowerDown
BAND0
BAND1
BAND2

SCL
SDA

Soft controlled 3V Supply
Soft controlled 5V Supply
Soft controlled 8V Supply

Speaker amp supply

USB and LCD supply

Codec and audio supply

PA10

BAND1

BAND2

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

P1

Header 30

3

PC13 Power Button

Power Button

R47 220

R48 220

C1a

1nF

C1b

1nF

C1c

1nF

place close to CPU

PA4

NRST
PA13
PA14 SWCLK

SWDIO
Reset

detect1

swclk2

gnd3

swdio4

nrst5

swo6

P4

Nucleo Debug

Programming/Debug port

GND

UI_3V_MCU

PB3

1 2
3 4

P8

Header 2X2

PIC1a01 

PIC1a02 

COC1a PIC1b01 

PIC1b02 

COC1b PIC1c01 

PIC1c02 

COC1c 

PIP101 

PIP102 

PIP103 

PIP104 

PIP105 

PIP106 

PIP107 

PIP108 

PIP109 

PIP1010 

PIP1011 

PIP1012 

PIP1013 

PIP1014 

PIP1015 

PIP1016 

PIP1017 

PIP1018 

PIP1019 

PIP1020 

PIP1021 

PIP1022 

PIP1023 

PIP1024 

PIP1025 

PIP1026 

PIP1027 

PIP1028 

PIP1029 

PIP1030 

COP1 

PIP401 

PIP402 

PIP403 

PIP404 

PIP405 

PIP406 

COP4 

PIP801 PIP802 

PIP803 PIP804 

COP8 

PIR4701 PIR4702 

COR47 

PIR4801 PIR4802 
COR48 

POAUDIO0IN0I 
POAUDIO0IN0Q 

POAUDIO0OUT0I 
POAUDIO0OUT0Q 

PONRST 

POPA2 
POPA3 

POPA4 

POPA5 

POPA6 

POPA7 
POPA8 

POPA9 

POPA10 

POPA13 
POPA14 

POPB1 

POPB3 

POPB6 
POPB7 

POPC8 

POPC13 

POPE0 
POPE1 



1

1

2

2

3

3

4

4

D D

C C

B B

A A

K Atanassov
M0NKA

5

mcHF QRP Transceiver UI board
0.6.311/02/2019

C:\Projects\mcHF_0.6.x\pcb\ui\Schematics\ui_front.SchDoc
Date:
File:

Revision: Sheet of

Front panel user controls

PB3

PE4

PB8

PB0

PC0

PC1

PC4

PC5

PC14

PC13

PC15

PD6

PE2

PE3

PB2

PE5

PE6

PB3
PB2
PB0

PB8

PC0
PC1
PC4
PC5

PB0

PB8

PC0
PC1
PC4
PC5

Buttons Interface

PC14
PC15PC15

PD6

PE2PE2

PD6

PC14

PE3PE3

PE4
PE5
PE6

PC13

PE4
PE5
PE6

PC13

PD14

LCD Interface

PD15

D10

D12
D11

D13
D14

D16
D15

D17

CSA

RS

WR
RD

D0
D1

PD0
PD1

PE7
PE8

D2
D3

D4
D5
D6
D7 PE9

PE10
PE11
PE12
PE13
PE14
PE15

PD8
PD9
PD10

PD2
PD3

PD4
PD5
PD7

PD11

Backlight
Reset

PC2
PC3

MISO
MOSI

LCD11

GND

GND GND

GND

UI_5V

PB4

PB5

PD12

PD13

PA0

PA1

PC6

PC7

PA0
PA1

PB4
PB5

Encoders Interface

PC6
PC7

PD12
PD13

PA0
PA1

PB4
PB5

PD12
PD13

PC6
PC7

LD2
RED

LD1
GREEN

PB9
PB12

LED Interface

PB13SCK

5V1

GND2

D103

D114

D125

D136

D147

D158

D169

D1710

LCD_CS/CS11

RS12

LCD_SCK/WR13

RD14

RESET15

LCD_SDO16

LCD_SDI17

NC18

GND19

IN_3V20

OUT_3V 21

GND 22

D0 23

D1 24

D2 25

D3 26

D4 27

D5 28

D6 29

D7 30

NC 31

TP_CS 32

TP_SCK 33

TP_SDI 34

TP_SDO 35

TP_IRQ 36

NC 37

NC 38

GND 39

BL_CTRL 40

LCD1 HY28B

PB3
PB2

I A

GNDC Q B

GND1

GND2

E1

ALPS-EC12E24

4

R37

680

R36

680

C67

1nF
C68

1nF

C69

1nF
C70

1nF

C71

1nF
C72

1nF

C73

1nF
C74

1nF

G3
S1 Button

I A

GNDC Q B

GND1

GND2

E2

ALPS-EC12E24

I A

GNDC Q B

GND1

GND2

E3

ALPS-EC12E24

I A

GNDC Q B

GND1

GND2

E4

ALPS-EC12E24

R35a
4.7

G2
S2 Button

M2
S3 Button

BM
S4 Button

G4
S5 Button

M3
S6 Button

SM
S7 Button

SP
S8 Button

M1
S9 Button

F3
S10 Button

F1
S11 Button

F2
S12 Button

F4
S13 Button

BP
S14 Button

F5
S15 Button

G1
S16 Button

PWR
S17 Button

PA14
PA13

TP/LCD_SPI Interface

IRQ
CS

C74a
220uFC50

100nF

C51
100nF

C52
100nF

C53
100nF

C54
100nF

C55
100nF

C56
100nF

C57
100nF

C58
100nF

C59
100nF

C60
100nF

C61
100nF

C62
100nF

C63
100nF

C64
100nF

C65
100nF

C66
100nF

PA4
PA9

IRQ_a
CS_a

LCD11

LCD13

LCD13

LCD16

LCD16

LCD17

LCD17

LCD15

LCD15

LCD40

LCD40

L25
L26

L14
L13

L8
L9

L10
L12

L23
L24

L27
L28

L29
L30

L3
L4

L5
L6

L7

PIC5001 PIC5002 
COC50 

PIC5101 PIC5102 
COC51 

PIC5201 PIC5202 
COC52 

PIC5301 PIC5302 
COC53 

PIC5401 PIC5402 
COC54 

PIC5501 PIC5502 
COC55 

PIC5601 PIC5602 
COC56 

PIC5701 PIC5702 
COC57 

PIC5801 PIC5802 
COC58 

PIC5901 PIC5902 
COC59 

PIC6001 PIC6002 
COC60 

PIC6101 PIC6102 
COC61 

PIC6201 PIC6202 
COC62 

PIC6301 PIC6302 
COC63 

PIC6401 PIC6402 
COC64 

PIC6501 PIC6502 
COC65 

PIC6601 PIC6602 
COC66 

PIC6701 PIC6702 

COC67 

PIC6801 PIC6802 

COC68 

PIC6901 PIC6902 

COC69 

PIC7001 PIC7002 

COC70 

PIC7101 PIC7102 

COC71 

PIC7201 PIC7202 

COC72 

PIC7301 PIC7302 

COC73 

PIC7401 PIC7402 

COC74 

PIC74a01 

PIC74a02 
COC74a 

PIE101 

PIE102 

PIE10A 

PIE10B PIE10C 

COE1 

PIE201 

PIE202 

PIE20A 

PIE20B PIE20C 

COE2 

PIE301 

PIE302 

PIE30A 

PIE30B PIE30C 

COE3 

PIE401 

PIE402 

PIE40A 

PIE40B PIE40C 

COE4 

PIL301 COL3 
PIL401 COL4 

PIL501 COL5 
PIL601 COL6 

PIL701 COL7 

PIL801 COL8 
PIL901 COL9 

PIL1001 COL10 
PIL1201 COL12 

PIL1301 COL13 
PIL1401 COL14 

PIL2301 COL23 
PIL2401 COL24 

PIL2501 COL25 
PIL2601 COL26 

PIL2701 COL27 
PIL2801 COL28 

PIL2901 COL29 
PIL3001 COL30 

PILCD101 

PILCD102 

PILCD103 

PILCD104 

PILCD105 

PILCD106 

PILCD107 

PILCD108 

PILCD109 

PILCD1010 

PILCD1011 

PILCD1012 

PILCD1013 

PILCD1014 

PILCD1015 

PILCD1016 

PILCD1017 

PILCD1018 

PILCD1019 

PILCD1020 

PILCD1021 

PILCD1022 

PILCD1023 

PILCD1024 

PILCD1025 

PILCD1026 

PILCD1027 

PILCD1028 

PILCD1029 

PILCD1030 

PILCD1031 

PILCD1032 

PILCD1033 

PILCD1034 

PILCD1035 

PILCD1036 

PILCD1037 

PILCD1038 

PILCD1039 

PILCD1040 

COLCD1 

PILD101 PILD102 

COLD1 

PILD201 PILD202 

COLD2 

PIR35a01 PIR35a02 

COR35a 

PIR3601 PIR3602 

COR36 

PIR3701 PIR3702 

COR37 

PIS101 PIS102 

COS1 

PIS201 PIS202 

COS2 

PIS301 PIS302 

COS3 

PIS401 PIS402 

COS4 

PIS501 PIS502 

COS5 

PIS601 PIS602 

COS6 

PIS701 PIS702 

COS7 

PIS801 PIS802 

COS8 

PIS901 PIS902 

COS9 

PIS1001 PIS1002 

COS10 

PIS1101 PIS1102 

COS11 

PIS1201 PIS1202 

COS12 

PIS1301 PIS1302 

COS13 

PIS1401 PIS1402 

COS14 

PIS1501 PIS1502 

COS15 

PIS1601 PIS1602 

COS16 

PIS1701 PIS1702 

COS17 

POPA0 
POPA1 

POPA4 
POPA9 

POPA13 
POPA14 

POPB0 
POPB2 
POPB3 

POPB4 
POPB5 

POPB8 

POPB9 
POPB12 

POPB13 

POPC0 
POPC1 

POPC2 
POPC3 

POPC4 
POPC5 

POPC6 
POPC7 

POPC13 
POPC14 
POPC15 

POPD0 
POPD1 

POPD2 
POPD3 

POPD4 
POPD5 

POPD6 

POPD7 
POPD8 
POPD9 
POPD10 
POPD11 

POPD12 
POPD13 

POPD14 
POPD15 

POPE2 
POPE3 
POPE4 
POPE5 
POPE6 

POPE7 
POPE8 
POPE9 
POPE10 
POPE11 
POPE12 
POPE13 
POPE14 
POPE15 



1

1

2

2

3

3

4

4

D D

C C

B B

A A

K Atanassov
M0NKA

5

mcHF QRP Transceiver UI board
0.6.311/02/2019

C:\Projects\mcHF_0.6.x\pcb\ui\Schematics\ui_main.SchDoc
Date:
File:

Revision: Sheet of

PD0
PD1
PD2
PD3

PE1

PD4
PD5
PD6
PD7
PD8
PD9

PD10
PD11
PD12
PD13
PD14
PD15

PE2
PE3
PE4
PE5
PE6
PE7
PE8
PE9

PE10
PE11
PE12
PE13
PE14
PE15

PA0
PA1
PA2
PA3
PA4
PA5
PA6
PA7
PA8
PA9
PA10

PA13
PA14
PA15

PE0PB0
PB1

PB3
PB4
PB5
PB6

PB8
PB7

PB9
PB10
PB11
PB12
PB13

PC1
PC0

PC2
PC3
PC4
PC5
PC6
PC7
PC8
PC9
PC10
PC11
PC12
PC13
PC14
PC15

PB2

NRST

Mcu, power and clocks
ui_mcup.SchDoc

PC9

PB6
PB7

PA15

PC10
PC11
PC12

PD10

PA4
PA5
PA6
PA7
PA8
PA9
PA10

PA13
PA14

PA3
PA2
PA1
PA0

PB0
PB1

PB3
PB4
PB5

PB8
PB9
PB10
PB11
PB12
PB13

PC0
PC1
PC2
PC3
PC4
PC5
PC6
PC7
PC8

PC13
PC14
PC15

PD0
PD1
PD2
PD3

PD5
PD4

PD6
PD7
PD8
PD9

PD11
PD12
PD13
PD14
PD15

PE0
PE1
PE2
PE3
PE4
PE5
PE6
PE7
PE8
PE9
PE10
PE11
PE12
PE13
PE14
PE15

PB2

Pin usage and interconnect

PA15

PB1
PB10
PB11

PC9

PC11
PC10

PC12

PE0

AUDIO_IN_Q
AUDIO_IN_I

AUDIO_OUT_Q
AUDIO_OUT_I

Codec and audio switching
ui_audio.SchDoc

PA3
PA2

PA5
PA6
PA7

PA9

PB1

PA8

PB6
PB7

PC8

PE0
PE1

AUDIO_IN_Q
AUDIO_IN_I

AUDIO_OUT_Q
AUDIO_OUT_I

PA10

PC13

PA4
NRST

PA13
PA14

PB3

RF board interface and USB
ui_conn.SchDoc

PA0
PA1

PB3
PB2
PB0

PB8
PB9
PB12
PB13

PB4
PB5

PC0
PC1
PC2
PC3
PC4
PC5
PC6
PC7
PC13
PC14
PC15

PD0
PD1
PD2
PD3
PD4
PD5
PD6
PD7
PD8
PD9

PD10

PD12
PD11

PD13
PD14
PD15

PE2
PE3
PE4
PE5
PE6
PE7
PE8
PE9

PE10
PE11
PE12
PE13
PE14
PE15

PA13
PA14

PA4
PA9

Front panel user controls
ui_front.SchDoc

PD10

PD0
PD1
PD2
PD3

PD5
PD4

PD6
PD7
PD8
PD9

PD11
PD12
PD13
PD14
PD15

PA1
PA0

PB3
PB2

PE2
PE3
PE4
PE5
PE6
PE7
PE8
PE9
PE10
PE11
PE12
PE13
PE14
PE15

PC0
PC1
PC2
PC3
PC4
PC5
PC6
PC7
PC13
PC14
PC15

PB0

PB4
PB5
PB8
PB9
PB12
PB13

PE0
PE1

PA2
PA3

PA5
PA6
PA7

PA9

PA13
PA14

PB1

PA8

PB6
PB7

PC8

PE0PA15

PB1
PB10
PB11

PC9
PC10
PC11
PC12

AUDIO_IN_Q
AUDIO_IN_I

AUDIO_OUT_Q
AUDIO_OUT_I

AUDIO_IN_Q
AUDIO_IN_I

AUDIO_OUT_Q
AUDIO_OUT_I

PA10

1

PC13

PA4

Jumper configurations
Default OptionalPart

R43a USB host power from RF board 5V supply(R43a on) USB host power from separate regulator(R43a off)
R42,R43,R44 Main clock from TCXO(R44 on,R42 and R43 off)Main clock from Xtal(R44 off,R42 and R43 on)

PA4
PA9

NRST

NRST

PA13
PA14

PB3



1

1

2

2

3

3

4

4

D D

C C

B B

A A

K Atanassov
M0NKA

5

mcHF QRP Transceiver UI board
0.6.311/02/2019

C:\Projects\mcHF_0.6.x\pcb\ui\Schematics\ui_mcup.SchDoc
Date:
File:

Revision: Sheet of
Mcu, power and clocks

CPU Power

Optional

Default - 16Mhz TCXO

PA023

PA124

PA225

PA326

PA429

PA530

PA631

PA732

PA867

PA968

PA1069

PA1170

PA1271

PA1372

PA1476

PA1577

PB035

PB136

PB1047

PB1148

PB1251

PB1352

PB1453

PB1554

PB237

PB389

PB490

PB591

PB692

PB793

PB895

PB996

PC015

PC116

PC1078

PC1179

PC1280

PC137

PC148

PC159

PC217

PC318

PC433

PC534

PC663

PC764

PC865

PC966

PD0 81

PD1 82

PD10 57

PD11 58

PD12 59

PD13 60

PD14 61

PD15 62

PD2 83

PD3 84

PD4 85

PD5 86

PD6 87

PD7 88

PD8 55

PD9 56

PE0 97

PE1 98

PE10 41

PE11 42

PE12 43

PE13 44

PE14 45

PE15 46

PE2 1

PE3 2

PE4 3

PE5 4

PE6 5

PE7 38

PE8 39

PE9 40

U4A

STM32F437VIT7

BOOT0  (VPP )94 NRST14

PDR_ON99

PH0 (OSC_IN )12 PH1 (OSC_OUT)13

VBAT6

VCAP_149 VCAP_273

VDD11 VDD19 VDD28 VDD50 VDD75 VDD100

VDDA22

VREF+21

VSS10 VSS74 VSS_427

VSSA20

U4B

STM32F437VIT7

PD0
PD1

PD5

PD10
PD11
PD12

PD14

PD2
PD3
PD4

PD6
PD7
PD8
PD9

PD13

PD15

PE0
PE1
PE2
PE3
PE4
PE5
PE6
PE7
PE8
PE9

PE10
PE11
PE12
PE13
PE14
PE15

PC0
PC1
PC2
PC3
PC4
PC5
PC6
PC7
PC8
PC9

PC10
PC11
PC12
PC13
PC14
PC15

PA0
PA1
PA2
PA3
PA4
PA5
PA6
PA7
PA8
PA9

PA10

PA13
PA14
PA15

PB0
PB1

PB3
PB4
PB5
PB6
PB7
PB8
PB9

PB10
PB11
PB12
PB13

PB2

Bootmode select

Flash - B0 = 0, B1 = x
Rom - B0 = 1, B1 = 0

B0 (BOOT0), B1(PB2)

C93

20pF

C91

2.2uF

R40 1K

R41 47

R42 220

Y1
16Mhz

OUT3

NC1 GND 2

VCC 4

U5

FOX924B-16.000

1
2

P6

DFU Mode

5

C80
100nF

C84
100nF

C85
100nF

C86
100nF

C87
100nF

C88
100nF

C89
100nF

C90
100nF

C95
100nF

C94

20pF

RFC3

47uH

C92

2.2uF

C82
1uF C83

1uF

C81
1uF

R43 0

R44
0

Vin Vout
GND

U6 KA78RM33RTF

UI_5V

C97
10uF

C98
10uF

C96
220uF

UI_3V_MCU

RFC2

47uH

UI_3V_MCU

UI_3V_MCU

D+3 D-2

GND5

5V1

ID4

GND6 GND7
J11

Usb Dfu

USB_DFU_N
USB_DFU_P

D+2

D-3

GND1

5V4

GND5 GND6
J10

Usb Host

USB_HOST_N
USB_HOST_P

i Diff Pair 90ohm
i Diff Pair 90ohm

i Diff Pair 90ohm
i Diff Pair 90ohm

RFC4

47uH

C95a
100nF

USBH_5V

USBH_5VVin Vout
GND

U8 NCP5501DT50G

A01

A12

A23

GND4 SDA 5SCL 6WP 7VCC 8
U7

24LC1025

UI_3V_MCU

PB10
PB11

C99
100nF

C98a
10uF

R43a
0

Optional, R43a only by default

Remove if option installed!!!

UI_8V
R4d

2.2

C32b
220uF

R45
2.2

R46
2.2

Optional

N
R

ST

R43b 0UI_5V
Optional

UI_3V_MCU

Hold BOOT1 R38
4.7Khigh on reset

PIC32b01 

PIC32b02 
COC32b 

PIC8001 

PIC8002 
COC80 

PIC8101 

PIC8102 
COC81 

PIC8201 

PIC8202 
COC82 PIC8301 

PIC8302 
COC83 

PIC8401 

PIC8402 
COC84 

PIC8501 

PIC8502 
COC85 

PIC8601 

PIC8602 
COC86 

PIC8701 

PIC8702 
COC87 

PIC8801 

PIC8802 
COC88 

PIC8901 

PIC8902 
COC89 

PIC9001 

PIC9002 
COC90 

PIC9101 PIC9102 

COC91 

PIC9201 PIC9202 

COC92 

PIC9301 PIC9302 

COC93 

PIC9401 PIC9402 

COC94 

PIC9501 

PIC9502 
COC95 PIC95a01 

PIC95a02 
COC95a 

PIC9601 

PIC9602 COC96 

PIC9701 

PIC9702 COC97 

PIC9801 

PIC9802 COC98 

PIC98a01 

PIC98a02 
COC98a 

PIC9901 PIC9902 

COC99 

PIJ1001 

PIJ1002 

PIJ1003 

PIJ1004 

PIJ1005 

PIJ1006 

COJ10 

PIJ1101 

PIJ1102 

PIJ1103 

PIJ1104 

PIJ1105 

PIJ1106 

PIJ1107 

COJ11 

PIP601 

PIP602 

COP6 

PIR4d01 PIR4d02 

COR4d 

PIR3801 

PIR3802 

COR38 

PIR4001 PIR4002 

COR40 

PIR4101 PIR4102 

COR41 

PIR4201 PIR4202 

COR42 

PIR4301 PIR4302 

COR43 

PIR43a01 PIR43a02 

COR43a 

PIR43b01 PIR43b02 

COR43b 

PIR4401 

PIR4402 
COR44 

PIR4501 PIR4502 

COR45 

PIR4601 PIR4602 

COR46 

PIRFC201 PIRFC202 

CORFC2 

PIRFC301 PIRFC302 

CORFC3 
PIRFC401 PIRFC402 

CORFC4 

PIU401 

PIU402 

PIU403 

PIU404 

PIU405 

PIU407 

PIU408 

PIU409 

PIU4015 

PIU4016 

PIU4017 

PIU4018 

PIU4023 

PIU4024 

PIU4025 

PIU4026 

PIU4029 

PIU4030 

PIU4031 

PIU4032 

PIU4033 

PIU4034 

PIU4035 

PIU4036 

PIU4037 

PIU4038 

PIU4039 

PIU4040 

PIU4041 

PIU4042 

PIU4043 

PIU4044 

PIU4045 

PIU4046 

PIU4047 

PIU4048 

PIU4051 

PIU4052 

PIU4053 

PIU4054 

PIU4055 

PIU4056 

PIU4057 

PIU4058 

PIU4059 

PIU4060 

PIU4061 

PIU4062 

PIU4063 

PIU4064 

PIU4065 

PIU4066 

PIU4067 

PIU4068 

PIU4069 

PIU4070 

PIU4071 

PIU4072 

PIU4076 

PIU4077 

PIU4078 

PIU4079 

PIU4080 

PIU4081 

PIU4082 

PIU4083 

PIU4084 

PIU4085 

PIU4086 

PIU4087 

PIU4088 

PIU4089 

PIU4090 

PIU4091 

PIU4092 

PIU4093 

PIU4095 

PIU4096 

PIU4097 

PIU4098 

COU4A 

PIU406 

PIU4010 

PIU4011 

PIU4012 

PIU4013 

PIU4014 

PIU4019 

PIU4020 

PIU4021 

PIU4022 

PIU4027 

PIU4028 

PIU4049 

PIU4050 

PIU4073 

PIU4074 

PIU4075 

PIU4094 

PIU4099 

PIU40100 

COU4B 

PIU501 PIU502 

PIU503 PIU504 

COU5 

PIU601 

PIU602 

PIU603 

COU6 

PIU701 

PIU702 

PIU703 

PIU704 PIU705 

PIU706 

PIU707 

PIU708 

COU7 

PIU801 

PIU802 

PIU803 

COU8 

PIY101 

PIY102 
COY1 

PONRST 
POPA0 
POPA1 
POPA2 
POPA3 
POPA4 
POPA5 
POPA6 
POPA7 
POPA8 
POPA9 
POPA10 

POPA13 
POPA14 
POPA15 

POPB0 
POPB1 

POPB2 
POPB3 
POPB4 
POPB5 
POPB6 
POPB7 
POPB8 
POPB9 
POPB10 
POPB11 
POPB12 
POPB13 

POPC0 
POPC1 
POPC2 
POPC3 
POPC4 
POPC5 
POPC6 
POPC7 
POPC8 
POPC9 
POPC10 
POPC11 
POPC12 
POPC13 
POPC14 
POPC15 

POPD0 
POPD1 
POPD2 
POPD3 
POPD4 
POPD5 
POPD6 
POPD7 
POPD8 
POPD9 
POPD10 
POPD11 
POPD12 
POPD13 
POPD14 
POPD15 

POPE0 
POPE1 
POPE2 
POPE3 
POPE4 
POPE5 
POPE6 
POPE7 
POPE8 
POPE9 
POPE10 
POPE11 
POPE12 
POPE13 
POPE14 
POPE15 



1

1

2

2

3

3

4

4

D D

C C

B B

A A

K Atanassov
M0NKA

12

mcHF QRP Transceiver RF board
0.6.311/02/2019

C:\Projects\mcHF_0.6.x\pcb\rf\Schematics\rf_bpf.SchDoc
Date:
File:

Revision: Sheet of2
Bandpass filters

TX_PRE_IN

C7
1.5nF

GND

GND

GND

GND

BAND0

BAND1

15/17/12/10m BPF

20/30m BPF

40m BPF

80m BPF

PTT_5V

0
S1 S0
0
0

0
1

OE2

0 1
10

0

1
0

1

MODE
TX
TX
TX
TX
RX

Switches
2B1
2B2

2B4
2B3

Filter

RX
RX
RX

OE1
1
1
1
1
0
0
0
0

1
1
1

0
0
1
1

0
1
0
1

1B2
1B3
1B4

1B1

20/30m

20/30m

40m

40m

15-10m

15-10m

80m

80m

PTT_N5V

PTT_N

PTT

PTTPTT

BND0

BND0BND0

BND1

BND1BND1

VCC_5V VCC_5V

GND GND

RX_ANT

TX_MIX
RX_QSD_IN

TX path input

TX path output

RX path output

RX path input

GND GND

PTT_N

PTT_N

C1
100nF

C2
100nF

C25

100nF

C23
100nF

C24
100nF

C26

100nF

C3

100nF

C19
100nF

C4

100nF

C20
100nF

C5

100nF

C21
100nF

C6

100nF

C22
100nF

1B16

1B25

OE11

S12

1B43

1B34

Vss8

1A7

2A 9

2B1 10

2B2 11

2B3 12

2B4 13

S0 14

OE2 15

Vcc 16
U1

SN74CBT3253C

1B16

1B25

OE11

S12

1B43

1B34

Vss8

1A7

2A 9

2B1 10

2B2 11

2B3 12

2B4 13

S0 14

OE2 15

Vcc 16
U2

SN74CBT3253C

C11

680
C15
1.5nF

all filter caps 100V

C8
820

C16
820

C12

390

C9
390

C17
390

C13

180

C10
180

C18
180

C14

82

L1
2.2uH

L2
1uH

L3
0.47uH

L4
0.33uH

L5

4.7uH

L8

0.68uH

L9
2.2uH

L6

2.2uH

L10
1uH

L7

1uH

L11
0.47uH

L12
0.33uH

C2a
100nFGND

C2b
100nFGND

C2c
100nFGND

C2d
100nFGND

BND0

BND1

PTT

PTT_N

Optional

B1

B2

B3

B4

R1a
4.7K

R1b
4.7K

R1c
4.7K

R1d
4.7K

R2a
4.7K

R2b
4.7K

R2c
4.7K

R2d
4.7K

R3a
100K

R3b
100K

R3c
100K

R3d
100K

C1a
100nF

C1b
100nF

GND

GND

GND

B1 B2

B3 B4

Switches bias

VCC_5V

PIC101 

PIC102 COC1 

PIC1a01 PIC1a02 
COC1a 

PIC1b01 PIC1b02 
COC1b 

PIC201 

PIC202 COC2 

PIC2a01 PIC2a02 
COC2a 

PIC2b01 PIC2b02 
COC2b 

PIC2c01 PIC2c02 
COC2c 

PIC2d01 PIC2d02 
COC2d 

PIC301 PIC302 

COC3 

PIC401 PIC402 

COC4 

PIC501 PIC502 

COC5 

PIC601 PIC602 

COC6 

PIC701 

PIC702 

COC7 

PIC801 

PIC802 

COC8 

PIC901 

PIC902 
COC9 

PIC1001 

PIC1002 
COC10 

PIC1101 PIC1102 

COC11 

PIC1201 PIC1202 

COC12 

PIC1301 PIC1302 

COC13 

PIC1401 PIC1402 

COC14 

PIC1501 

PIC1502 

COC15 

PIC1601 

PIC1602 

COC16 

PIC1701 

PIC1702 
COC17 

PIC1801 

PIC1802 
COC18 

PIC1901 PIC1902 

COC19 

PIC2001 PIC2002 

COC20 

PIC2101 PIC2102 

COC21 

PIC2201 PIC2202 

COC22 

PIC2301 

PIC2302 COC23 

PIC2401 

PIC2402 COC24 

PIC2501 PIC2502 

COC25 

PIC2601 PIC2602 

COC26 

PIL101 

PIL102 
COL1 

PIL201 

PIL202 

COL2 

PIL301 

PIL302 

COL3 

PIL401 

PIL402 

COL4 

PIL501 PIL502 

COL5 

PIL601 PIL602 

COL6 

PIL701 PIL702 

COL7 

PIL801 PIL802 

COL8 

PIL901 

PIL902 
COL9 

PIL1001 

PIL1002 
COL10 

PIL1101 

PIL1102 
COL11 

PIL1201 

PIL1202 
COL12 

PIR1a01 

PIR1a02 

COR1a 

PIR1b01 

PIR1b02 

COR1b 

PIR1c01 

PIR1c02 

COR1c 

PIR1d01 

PIR1d02 

COR1d 

PIR2a01 

PIR2a02 

COR2a 

PIR2b01 

PIR2b02 

COR2b 

PIR2c01 

PIR2c02 

COR2c 

PIR2d01 

PIR2d02 

COR2d 

PIR3a01 PIR3a02 

COR3a 

PIR3b01 PIR3b02 

COR3b 

PIR3c01 PIR3c02 

COR3c 

PIR3d01 PIR3d02 

COR3d 

PIU101 

PIU102 

PIU103 

PIU104 

PIU105 

PIU106 

PIU107 

PIU108 PIU109 

PIU1010 

PIU1011 

PIU1012 

PIU1013 

PIU1014 

PIU1015 

PIU1016 

COU1 
PIU201 

PIU202 

PIU203 

PIU204 

PIU205 

PIU206 

PIU207 

PIU208 PIU209 

PIU2010 

PIU2011 

PIU2012 

PIU2013 

PIU2014 

PIU2015 

PIU2016 

COU2 

POBAND0 

POBAND1 

POPTT05V 

POPTT0N5V 

PORX0ANT 

PORX0QSD0IN 
POTX0MIX 

POTX0PRE0IN 



1

1

2

2

3

3

4

4

D D

C C

B B

A A

K Atanassov
M0NKA

12

mcHF QRP Transceiver RF board
0.6.311/02/2019

C:\Projects\mcHF_0.6.x\pcb\rf\Schematics\rf_conn.SchDoc
Date:
File:

Revision: Sheet of
UI board interface and power

3

UI Board Interface

GND

GND

GND

GND

Exciter I in
Exciter Q in

Demod Q out
Demod I out

DAC1
ADC3
ADC2
ADC1

Paddle Dit
Paddle Dah

PTT On
PowerDown
BAND0
BAND1
BAND2
Power Button

SCL
SDA

MCU 3V Supply
Soft controlled 3V Supply
Soft controlled 5V Supply
Soft controlled 8V Supply

Power supply

GND GNDGND

VCC_5V

VCC_3V

VCC_8V

VCC_8V

VCC_5V

VCC_5V
VCC_8V

VCC_3V

VCC_12V

PTT_N5V

PTT_3V

SCL
SDA

SCL
SDA

SCL
SDA

IN_I
IN_Q

OUT_Q
OUT_I

IN_I

IN_I
IN_Q

IN_Q

OUT_Q

OUT_Q
OUT_I

OUT_I

PTT_5V

VCC_12V

ADC1

ADC1

PWR_RET
PWR_FWD

PWR_FWD
PWR_RET

PWR_FWD
PWR_RET

PA_BIASPA_BIAS

PA_BIAS

P_DAH
P_DIT

P_DAH

P_DIT

BAND0
BAND1

BAND0
BAND1

BAND0
BAND1

ANT

GND

RF Control and audio

Antenna

2.6V when off

BAND2

BAND2BAND2

Paddles socket

GND GND

VCC_5V

PTT_3V

PTT_N5V
PTT_5V

PTT_3V

PTT_N5V

PTT_5V

T/R Switching ANT_TX_ON
ANT_RX_ONANT_RX_ON

ANT_TX_ON

ANT_RX_ON

ANT_TX_ON

Fuse

F1
MC12CT

D1
PMEG6010CEH

PTT_N5V

Accessory - ext PA PTT control

C34
100nF

25V

C27
100uF

2B6

2A5

1Y1

1A2

1B3

2Y4

3A 8Vss7

3B 9

3Y 10

4A 11

4B 12

4Y 13

Vcc 14
U7

74HCT02

D2

BAT54A
R10
4.7K

R15 1K

R11
1K

R13 15K

R9
15K

C28
10uF

C29
10uF

16V
C30

22uF

C31
10nF

C32
1nF

C33
1nF

1

2
3

12V Connector

J1 FC68148S

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

P1

Header 30

R12

5.6K

R14
3.9K

Vin Vout
GND

U5 KA78RM33RTF

Vin Vout
GND

U4 MC7805BTG

A
D

JU
ST

1

O
N

/O
FF

2

G
N

D
3

IN
4

O
U

T
5

U3 LM2941CT

U6

ISP817XSM

P2
SMA 90 deg

Paddles

J2 MX-387GL

ACC

J3 MX-387GL

VCC_5V

R15a
4.7K

Q1a
NDS356AP

P_DAH

C33a
1nF

C33b
1nF

C28a
1nF

C29a
1nF

PW
R

_F
W

D

PW
R

_R
ET

Close to P1

R15d 100

R15c 100

R15b 100

D2b

BAV99

D2a

BAV99

VCC_3V

P_DIT

P_DAH

+

_

P3

Battery

1
2

P7

Speaker

PIC2701 

PIC2702 

COC27 

PIC2801 

PIC2802 
COC28 PIC28a01 

PIC28a02 
COC28a 

PIC2901 

PIC2902 
COC29 

PIC29a01 

PIC29a02 
COC29a 

PIC3001 

PIC3002 

COC30 

PIC3101 

PIC3102 
COC31 

PIC3201 

PIC3202 
COC32 

PIC3301 

PIC3302 
COC33 

PIC33a01 PIC33a02 

COC33a 

PIC33b01 

PIC33b02 
COC33b 

PIC3401 PIC3402 
COC34 

PID101 

PID102 

COD1 

PID201 

PID202 

PID203 

COD2 

PID2a01 

PID2a02 

PID2a03 

COD2a 

PID2b01 

PID2b02 

PID2b03 

COD2b 

PIF101 

PIF102 
COF1 

PIJ101 

PIJ102 

PIJ103 

COJ1 

PIJ20R 

PIJ20S 

PIJ20T 

COJ2 

PIJ30R 

PIJ30S 

PIJ30T 

COJ3 

PIP101 

PIP102 

PIP103 

PIP104 

PIP105 

PIP106 

PIP107 

PIP108 

PIP109 

PIP1010 

PIP1011 

PIP1012 

PIP1013 

PIP1014 

PIP1015 

PIP1016 

PIP1017 

PIP1018 

PIP1019 

PIP1020 

PIP1021 

PIP1022 

PIP1023 

PIP1024 

PIP1025 

PIP1026 

PIP1027 

PIP1028 

PIP1029 

PIP1030 

COP1 

PIP201 

PIP202 

COP2 

PIP301 

PIP302 

COP3 

PIP701 

PIP702 

COP7 

PIQ1a01 
PIQ1a02 PIQ1a03 

COQ1a 

PIR901 

PIR902 
COR9 

PIR1001 

PIR1002 

COR10 

PIR1101 

PIR1102 
COR11 

PIR1201 PIR1202 
COR12 

PIR1301 PIR1302 

COR13 

PIR1401 

PIR1402 

COR14 

PIR1501 PIR1502 

COR15 

PIR15a01 PIR15a02 

COR15a 

PIR15b01 PIR15b02 

COR15b 

PIR15c01 PIR15c02 

COR15c 

PIR15d01 PIR15d02 

COR15d 

PIU301 PIU302 PIU303 PIU304 PIU305 

COU3 

PIU401 

PIU402 

PIU403 

COU4 

PIU501 

PIU502 

PIU503 

COU5 

PIU601 

PIU602 PIU603 

PIU604 

COU6 

PIU701 

PIU702 

PIU703 

PIU704 

PIU705 

PIU706 

PIU707 PIU708 

PIU709 

PIU7010 

PIU7011 

PIU7012 

PIU7013 

PIU7014 

COU7 

POANT 

POANT0RX0ON 
POANT0TX0ON 

POBAND0 
POBAND1 
POBAND2 

POIN0I 
POIN0Q 

POOUT0I 
POOUT0Q 

POPA0BIAS 

POPTT05V 
POPTT0N5V 

POPWR0FWD 
POPWR0RET 

POSCL 
POSDA 
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Local Oscillator

4

SCL

SDA VCC_3V

JC_CLK4

JC_CLK3JC_CLK2

JC_CLK1

JC_CLK4

JC_CLK1

JC_CLK3

JC_CLK2

1
Q1N Q2
0
0

0
1

Q1

0
1 00

1
1 1

Q2N
1
0
0
1

Johnson counter states

S1 S0
0
0

0
1

1 0
1 1

TX clock

S1 S0
1
1

1
0

0 1
0 0

RX clock

RX_CLK_N

RX_CLK_P

TX_CLK_P

TX_CLK_N

C36
100nF

C42

100nF

Q1n6

Q15

CD11

D12

CP13

SD14

Q2n 8Vss7

Q2 9

SD2 10

CP2 11

D2 12

CD2 13

Vcc 14
U11

PO74G74A

C40

10uF

Vdd 6

CLK- 5

NC1

OE2

Vss3

CLK+4

SCL 8

SDA 7

U8

SI570

R20

4.7KR21

4.7K

R18
100

R16 100

R17 100

C35
10nF

RX_CLK_N

RX_CLK_P
i

Diff Pair 50ohm

i
Diff Pair 50ohm

i
Diff Pair 50ohm

i
Diff Pair 50ohm

TX_CLK_N

TX_CLK_P

Clock lines are 90 deg diff, not 180
but using the rule to keep traces impedance the same

R22

0

R23

0

R24

0

R25

0

1 2
3 4

P8

Header 2X2

PIC3501 PIC3502 

COC35 

PIC3601 

PIC3602 
COC36 

PIC4001 PIC4002 

COC40 

PIC4201 PIC4202 

COC42 

PIP801 PIP802 

PIP803 PIP804 

COP8 

PIR1601 PIR1602 

COR16 

PIR1701 PIR1702 

COR17 

PIR1801 

PIR1802 
COR18 

PIR2001 PIR2002 
COR20 

PIR2101 PIR2102 

COR21 

PIR2201 PIR2202 
COR22 

PIR2301 PIR2302 
COR23 

PIR2401 PIR2402 
COR24 

PIR2501 PIR2502 
COR25 

PIU801 

PIU802 

PIU803 

PIU804 PIU805 

PIU806 

PIU807 

PIU808 

COU8 

PIU1101 

PIU1102 

PIU1103 

PIU1104 

PIU1105 

PIU1106 

PIU1107 PIU1108 

PIU1109 

PIU11010 

PIU11011 

PIU11012 

PIU11013 

PIU11014 

COU11 

PORX0CLK0N 

PORX0CLK0P 

POSCL 

POSDA 

POTX0CLK0N 

POTX0CLK0P 
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Lowpass filters

TX_PA_OUT

GND GNDGND

GND GNDGND

GND GNDGND

GND GNDGND

80m LPF

40m LPF

20/30m LPF

15/17/12/10m LPF

L/L
K1/K3(State) K2/K4(State)
-+ (Reset)
+- (Set)

++ (NC)
++ (NC)

A0/A1

L/H
++ (NC) +- (Set)H/H

H/L
++ (NC) -+ (Reset)

BAND0

BAND1

VCC_5V

GND

BAND2

EXT_P

EXT_M

INT_P

INT_M

- coils in parallel, so use 5V instead of 3V
- band change in two steps for each relay group, pulse via A2
- 27 Ohm will draw more than 80mA, but ok for few mS pulse

GND

LPF_OUT

EXT_P

EXT_P

EXT_M

EXT_M

INT_P

IN
T_P

INT_M

IN
T_

M

EXT_P

EXT_M

INT_P

INT_M

VCC_5V

GND

GND

GND

GND

GND GND

A2
L
L
L
L
H x/x ++ (NC) ++ (NC)

Notes:

- switching occurs because of open/close voltage difference
- BAND2 is the output enable pin, active LOW

GNDGND

C63a
100nF

C61
100nF

C63
100nF

C62
100nF

Y56

Y45

Y01

Y12

Y23

Y34

Vss8

Y67

Y7 9

Y8 10

Y9 11

A3 12

A2 13

A1 14

A0 15

Vcc 16
U14

SN74LS145D

C49
1.2nF

C53
1.2nF

C45
470

C57
470

C46
270

C58
270C50

680
C54
680

C47
180

C59
180

C51
390

C55
390

C48
100pF

C60
100pF

C52
220pF

C56
220pF

R31 27

R32 27

R33 27

R34 27

6
7

5

3
2

4

+1

_ 8

K1

G6KU-2FY 3DC

6
7

5

3
2

4

+1

_ 8

K2

G6KU-2FY 3DC

6
7

5

3
2

4

+ 1

_8
K3

G6KU-2FY 3DC

6
7

5

3
2

4

+ 1

_8
K4

G6KU-2FY 3DC

2.4uH

L13

1.4uH

L14

0.58uH

L15

0.26uH

L16

3uH

L17

1.7uH

L18

0.78uH

L19

0.32uH

L20

2.4uH

L21

1.4uH

L22

0.58uH

L23

0.26uH

L24

T37-2 - 24T
0.315mm wire

T37-2 - 27T
0.315mm wire

T37-2 - 24T
0.315mm wire

T37-2 - 19T
0.315mm wire

T37-2 - 21T
0.315mm wire

T37-2 - 19T
0.315mm wire

T37-2 - 12T
0.315mm wire

T37-2 - 14T
0.315mm wire

T37-2 - 12T
0.315mm wire

T37-2 - 8T
0.315mm wire

T37-2 - 9T
0.315mm wire

T37-2 - 8T
0.315mm wire

PIC4501 

PIC4502 

COC45 

PIC4601 

PIC4602 

COC46 

PIC4701 

PIC4702 
COC47 

PIC4801 

PIC4802 
COC48 

PIC4901 

PIC4902 

COC49 

PIC5001 

PIC5002 
COC50 

PIC5101 

PIC5102 
COC51 

PIC5201 

PIC5202 
COC52 

PIC5301 

PIC5302 

COC53 

PIC5401 

PIC5402 
COC54 

PIC5501 

PIC5502 
COC55 

PIC5601 

PIC5602 
COC56 

PIC5701 

PIC5702 

COC57 

PIC5801 

PIC5802 

COC58 

PIC5901 

PIC5902 
COC59 

PIC6001 

PIC6002 
COC60 

PIC6101 

PIC6102 COC61 

PIC6201 

PIC6202 COC62 

PIC6301 

PIC6302 COC63 

PIC63a01 

PIC63a02 COC63a 

PIK101 

PIK102 

PIK103 

PIK104 

PIK105 

PIK106 

PIK107 

PIK108 

COK1 

PIK201 

PIK202 

PIK203 

PIK204 

PIK205 

PIK206 

PIK207 

PIK208 

COK2 

PIK301 

PIK302 

PIK303 

PIK304 

PIK305 

PIK306 

PIK307 

PIK308 

COK3 

PIK401 

PIK402 

PIK403 

PIK404 

PIK405 

PIK406 

PIK407 

PIK408 

COK4 

PIL1301 PIL1302 

COL13 

PIL1401 PIL1402 

COL14 

PIL1501 PIL1502 

COL15 

PIL1601 PIL1602 

COL16 

PIL1701 PIL1702 

COL17 

PIL1801 PIL1802 

COL18 

PIL1901 PIL1902 

COL19 

PIL2001 PIL2002 

COL20 

PIL2101 PIL2102 

COL21 

PIL2201 PIL2202 

COL22 

PIL2301 PIL2302 

COL23 

PIL2401 PIL2402 

COL24 

PIR3101 PIR3102 
COR31 

PIR3201 PIR3202 
COR32 

PIR3301 PIR3302 
COR33 

PIR3401 PIR3402 
COR34 

PIU1401 

PIU1402 

PIU1403 

PIU1404 

PIU1405 

PIU1406 

PIU1407 

PIU1408 PIU1409 

PIU14010 

PIU14011 

PIU14012 

PIU14013 

PIU14014 

PIU14015 

PIU14016 

COU14 

POBAND0 

POBAND1 

POBAND2 

POLPF0OUT 

POTX0PA0OUT 
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Modules interconnect

IN_I
IN_Q

TXE_0
TXE_90

TXE_180
TXE_270

TX Quad preamprf_txquad.SchDoc

TX_PA_IN

PA_BIAS TX_PA_OUT
PTT_N5V
PTT_5V

TX Power Amplifierrf_txpa.SchDocRX_QSD_IN

OUT_I
OUT_Q

PTT_5V

RX_CLK_N
RX_CLK_P

RX Detectorrf_rxd.SchDocSDA
SCL

RX_CLK_N
RX_CLK_P

TX_CLK_P
TX_CLK_N

Local Oscillatorrf_lo.SchDoc

RX_QSD_IN

BAND0
BAND1
PTT_5V

RX_ANT

TX_MIX
TX_PRE_IN

PTT_N5V

Bandpass filtersrf_bpf.SchDoc

TX_PA_OUTLPF_OUT

BAND0
BAND1
BAND2

Lowpass filtersrf_lpf.SchDoc

OUT_I
OUT_Q

IN_I
IN_Q

PTT_5V
PTT_N5V

SDA
SCL

PWR_FWD
PWR_RET

PA_BIAS

BAND0
BAND1

ANT

BAND2

ANT_RX_ON
ANT_TX_ON

UI board interfacerf_conn.SchDoc

IN_I

IN_I
IN_Q

IN_Q

PTT_5V
PTT_N5V

PTT_5V

PA_BIAS

PA_BIAS

ANT

OUT_I

OUT_I
OUT_Q

OUT_Q

SDA

SDA
SCL

SCL

PWR_FWD

PWR_FWD
PWR_RET

PWR_RET

BAND0

BAND0
BAND1

BAND1

BAND1
BAND0

PTT_5V

BAND2

BAND2

PTT_N5V

TX_MIX

TXE_270
TXE_180
TXE_90
TXE_0

TX_CLK_P
TX_CLK_N

TX Mixerrf_txmix.SchDoc

PTT_N5V

RX_ANTANT_RX_ON
ANT_TX_ON

TX_PA_OUT

Antenna Switchingrf_trsw.SchDoc

PTT_N5V

ANT_RX_ON
ANT_TX_ON

ANT_RX_ON
ANT_TX_ON

PTT_N5V

ANT

PTT_5V

All jumpers installed by default, remove selectively to bypass modules during testing

TX_PRE_IN

TX_PA_IN

TX Preamprf_txpreamp.SchDoc

ANT LPF_OUT

PWR_FWD
PWR_RET

SWR/Power meterrf_swrmet.SchDoc
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RX Detector

VCC_5V

QSD_BIAS

RX_QSD_IN

GND

OUT_Q

OUT_I

GND

QSD_BIAS

GND

GND
GND

GND

GND

6

VCC_5V

GND

RXD_A5V

RXD_A5VGND

RXD_A5V R35 100

R41
100

R42
100

R43
100

R44
100

R46
100

R47
100

QSD_BIAS

RX_CLK_P

RX_CLK_N

RX_CLK_P_L

RX_CLK_N_L

PTT_5V PTT_5V

RX_CLK_N_L

RX_CLK_P_L

PTT_5V

0
S1 S0
0
0

0
1

OE

0 1 1
0

0

1 0
1 X X

MODE
RX
RX
RX
RX
TX

Switches
1B1
2B2

2B3
1B4

All Open

Phases
270
0

180
90

GND

C65
100nF

C67
100nF

C66
100nF

C72
100nF

C75
100nF

C77
100nFC76

10uF

100V/NPO

C68
22nF

100V/NPO

C69
22nF

1B16

1B25

OE11

S12

1B43

1B34

Vss8

1A7

2A 9

2B1 10

2B2 11

2B3 12

2B4 13

S0 14

OE2 15

Vcc 16
U15

SN74CBT3253C

GND

InB- 6

InB+ 5

OutA1

InA-2

InA+3

V-4

V+ 8

OutB 7

U16

OPA2350UA

RFC1

47uH

R36
4.7K

R51 100

R52 100 R50
1K

R49
1K

R45
2.2k

R48
2.2k

C70
390

C74
390

R37
1.5K

R38
10

R39
10

6

4

1

2

3

T1

CX2074NLQ1
BFR93A

R51,R52 - damping resistors, as LO divider and mixer on diff power rails
could be replaced with jumpers if one feels they are not needed

C76a
10uFGND

PIC6501 PIC6502 

COC65 

PIC6601 

PIC6602 COC66 

PIC6701 

PIC6702 COC67 

PIC6801 

PIC6802 
COC68 

PIC6901 

PIC6902 
COC69 

PIC7001 

PIC7002 
COC70 

PIC7201 

PIC7202 
COC72 

PIC7401 

PIC7402 

COC74 

PIC7501 

PIC7502 COC75 PIC7601 

PIC7602 
COC76 

PIC76a01 PIC76a02 

COC76a 

PIC7701 

PIC7702 COC77 

PIQ101 

PIQ102 

PIQ103 
COQ1 

PIR3501 PIR3502 

COR35 

PIR3601 

PIR3602 

COR36 

PIR3701 

PIR3702 

COR37 

PIR3801 

PIR3802 
COR38 

PIR3901 

PIR3902 
COR39 

PIR4101 PIR4102 

COR41 

PIR4201 PIR4202 

COR42 

PIR4301 PIR4302 

COR43 

PIR4401 PIR4402 

COR44 

PIR4501 

PIR4502 
COR45 

PIR4601 

PIR4602 
COR46 

PIR4701 

PIR4702 
COR47 

PIR4801 

PIR4802 
COR48 

PIR4901 

PIR4902 
COR49 

PIR5001 

PIR5002 
COR50 

PIR5101 PIR5102 
COR51 

PIR5201 PIR5202 
COR52 

PIRFC101 PIRFC102 

CORFC1 

PIT101 

PIT102 

PIT103 

PIT104 

PIT106 

COT1 

PIU1501 

PIU1502 

PIU1503 

PIU1504 

PIU1505 

PIU1506 

PIU1507 

PIU1508 PIU1509 

PIU15010 

PIU15011 

PIU15012 

PIU15013 

PIU15014 

PIU15015 

PIU15016 

COU15 

PIU1601 

PIU1602 

PIU1603 

PIU1604 PIU1605 

PIU1606 

PIU1607 

PIU1608 

COU16 

POOUT0I 

POOUT0Q 

POPTT05V 

PORX0CLK0N 

PORX0CLK0P 

PORX0QSD0IN 
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ANT

PWR_RET

PWR_FWD

GND

GND GND

LPF_OUT

GND

DS1
16/30HB

to LPFs

Forward/Return

D5
PMEG6010CEH

D6
PMEG6010CEH

R57 47

R61 47

0.45mm wire

0.45mm wire

R58
2.2k R62 2.2k

C82
2.2uF

C83
2.2uF

RFC10

47uH RFC11

47uH

T2
FT50-43 10:1 ratio

T3
FT50-43 10:1 ratio

GND

static protection, could be skipped
if not planning to fly kite antennas
rated for 90V, suitable for upto 8-10W1T with coax, check mod docs

1T with coax, check mod docs

GND

12
SWR/PWR Meter

PIC8201 PIC8202 
COC82 

PIC8301 PIC8302 
COC83 

PID501 

PID502 

COD5 
PID601 

PID602 

COD6 

PIDS101 

PIDS102 
CODS1 

PIR5701 PIR5702 

COR57 

PIR5801 PIR5802 
COR58 

PIR6101 PIR6102 

COR61 

PIR6201 PIR6202 

COR62 

PIRFC1001 PIRFC1002 

CORFC10 

PIRFC1101 PIRFC1102 

CORFC11 

PIT201 PIT202 

PIT203 PIT204 PIT205 
COT2 

PIT301 PIT302 

PIT303 PIT304 PIT305 

COT3 

POANT POLPF0OUT 

POPWR0FWD 

POPWR0RET 
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RX_ANT

Antenna Switching

ANT_TX_ON

ANT_RX_ON

to BPFs

TR switching

TX_PA_OUT from PA out/LPF in

GND

GND

GNDC79

100nF

C81

100nF

C80

100nF

C78

1nF

RFC2
47uH

RFC3
47uH

D3

MA4P7102F
D4
MA4P7102F

R54 3.9K

R53 220

all switch caps 100V, if you're modding for more than 5W, please replace with 200V

PIC7801 PIC7802 

COC78 

PIC7901 PIC7902 

COC79 PIC8001 PIC8002 

COC80 

PIC8101 PIC8102 

COC81 
PID301 PID302 

COD3 

PID401 

PID402 
COD4 

PIR5301 PIR5302 

COR53 

PIR5401 PIR5402 

COR54 

PIRFC201 

PIRFC202 
CORFC2 

PIRFC301 

PIRFC302 
CORFC3 

POANT0RX0ON 

POANT0TX0ON 

PORX0ANT POTX0PA0OUT 
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