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PA15

PC10

PC11

PC12

Digital audio interface

Digital supply LOGIC_3V3

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

U201

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

Q201
NDS356AP

Enable IQ input

Enable LINEIN input

Audio Codec

Input Switch

SP
A

LOGIC_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

U202
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C201
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C218
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C232
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C235
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C221
220pF
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2E5
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1Z2

2Z3

2Y4

3Y 8Vss7

3Z 9

4Z 10

4Y 11

4E 12

1E 13

Vcc 14
U203

74HC4066

1
2

P207

Speaker

Phones

J204 Phones

2

This mode is WP8731 and TLV320AIC23 compatible
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R218 100

R219 100

R220 100

R221 100

R222 100

R208
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C214
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C215
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C224
100nF

C233
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C222
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C216
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C217
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C239
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R212
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R213
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R215
4.7K

R206
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R207
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R209
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C219
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C220
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C229
1uF C230
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C205
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C206
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C209
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C202
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C203

1nF

C204
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C236
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C237
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C238
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R203
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T

S
R

J201

Line Out

C231

470nF

C207

470nF
C208
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C234
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C227
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C228
220pF

Optional

C240
1nF

Optional

R204a
2.2
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C212
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3Z 9
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COC209 

PIC21001 

PIC21002 
COC210 

PIC21101 

PIC21102 
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RF board interface and USB

Debug Print

PE0
PE1 Dit

Dah

Paddles input

PA2
PA3

ADC3
ADC2

Analog control

PA9

PTT OnPB1
PC8

Digital control

PA5 DAC1

PA6

PA7

ADC1

PowerDown

LOGIC_8V

LOGIC_3V3BAND0

PA8

Service Connector

LOGIC_5V

PA10

BAND1

BAND2

3

PC13

Debug Print

Power Button

C201a

1nF

C201b

1nF

C201c

1nF

place close to CPU

PA4

Reset
SWDIO
SWCLK

NRST
PA13
PA14 SWCLK

SWDIO
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1
2
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4
5

P208
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Control interface
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RF board interface
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P1c

Header 20

PC6

PC7

LOGIC_5V enc chA

enc chB
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GND
NCPC6

PC7 PC6
PC7

C273
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C274
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-
nc
A
+
B

E1
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PC7

PC6

LOGIC_5V

Encoder/Connector double connection
due to specific way the encoder is plugged
to the PCB. For more info, please check the
mechanical specifications
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1
2

P1d
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DSP, 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
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PB793
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PB996

PC015

PC116
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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
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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

U204A

STM32F407VGT6TR

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
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PD4
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PB10
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4
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2.2uF

C282
1uF C283
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Usb Dfu

USB_DFU_N
USB_DFU_P

D+2

D-3

GND1

5V4

GND5 GND6
J210

Usb Host

USB_HOST_N
USB_HOST_P
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O
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PB1
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PIU70006 

PIU70007 PIU70008 

PIU70009 

PIU700010 

PIU700011 

PIU700012 

PIU700013 

PIU700014 

COU700 

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 

POPTT05V 
POPTT0N5V 
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Front panel user controls

PB3

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 - low speed

PD15

D8

D10
D9

D11
D12

D14
D13

D15

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

PA0
PA1

PB4
PB5

Encoders Interface

PD12
PD13

PA0
PA1

PB4
PB5

PD12
PD13

PB9
PB12

LED Interface

PB13SCK

PB3

5

PA14
PA13

IRQ
CS

PA4
PA9

IRQ_a
CS_a

PB0

PB8
PC0
PC1
PC4
PC5

Buttons Interface

PC15

PE2
PD6

PC14

PE3
PE4
PE5
PE6

PC13

Encoders Interface

PA0
PA1
PB4

PB5
PD12
PD13

LED Interface

PB3
PB2

PA9
PA4
PB13
PC2

PD2

PD3

PC3

PD0 PD1

PD4PD5
PD11

PD14 PD15

PE7 PE8
PE9 PE10

PB9
PB12

PA4
PA9

PB13
PC2
PC3

PA13
PA14

PB12
PB9

PD2
PD3

PD0
PD1

PD4
PD5
PD7

PD8
PD9
PD10

PD11

PD14
PD15

PE7
PE8
PE9
PE10
PE11
PE12
PE13
PE14
PE15

GND

5V1 GND 2

D03 D1 4

D25 D3 6

D47 D5 8

D69 D7 10

D811 D9 12

D1013 D11 14

D1215 D13 16

D1417 D15 18

CS19 RS 20

WR21 RD 22

RESET23 TE 24

BLVDD25 BL_GND 26

BL_CNT27 TP_IRQ 28

TP_CS29 TP_SCK 30

TP_SI31 TP_SO 32

OUT_3.3V33 GND 34

LCD1

HY32D

PB2PB21
2
3
4
5
6
7
8
9
10

P2a

1
2
3
4
5
6
7
8
9
10

P2b

1
2
3
4
5
6
7
8
9
10

P2c

GND

LOGIC_5V

PD7

PE11
PE13
PE15
PD9

PE12
PE14
PD8
PD10

LCD Interface - high speed
- matched impedance!

UI_3V_MCU Button LEDs power

R235a
4.7

C274a

220uF

GND PIC274a01 PIC274a02 

COC274a 
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 

COLCD1 

PIP2a01 

PIP2a02 

PIP2a03 

PIP2a04 

PIP2a05 

PIP2a06 

PIP2a07 

PIP2a08 

PIP2a09 

PIP2a010 

COP2a 

PIP2b01 

PIP2b02 

PIP2b03 

PIP2b04 

PIP2b05 

PIP2b06 

PIP2b07 

PIP2b08 

PIP2b09 

PIP2b010 

COP2b 

PIP2c01 

PIP2c02 

PIP2c03 

PIP2c04 

PIP2c05 

PIP2c06 

PIP2c07 

PIP2c08 

PIP2c09 

PIP2c010 

COP2c 

PIR235a01 

PIR235a02 

COR235a 

POPA0 
POPA1 

POPA4 
POPA9 

POPA13 
POPA14 

POPB0 
POPB2 
POPB3 

POPB4 
POPB5 

POPB8 

POPB9 
POPB12 

POPB13 

POPC0 
POPC1 

POPC2 
POPC3 

POPC4 
POPC5 
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 
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Local Oscillator
9

PB6

PB7 LOGIC_3V3

Optional filtering for RF
Close to U8 pins !!!

Bridge U8 and U10 tops with a piece of alu or copper

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

C41

100nF

Q1n6

Q15

CD11

D12

CP13

SD14

Q2n 8Vss7

Q2 9

SD2 10

CP2 11

D2 12

CD2 13

Vcc 14
U11

SN74AC74DR

C40

10uF

A1 6

A2 5

SDA1

SCLK2

Alert3

GND4

Vdd 8

A0 7

U10

MCP9801

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

C38

10pF

C39

10pF

LOGIC_5V

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
PIC3501 PIC3502 

COC35 

PIC3601 
PIC3602 

COC36 

PIC3801 PIC3802 

COC38 

PIC3901 PIC3902 

COC39 

PIC4001 PIC4002 

COC40 

PIC4101 PIC4102 

COC41 

PIC4201 PIC4202 

COC42 

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 

PIU1001 

PIU1002 

PIU1003 

PIU1004 PIU1005 

PIU1006 

PIU1007 

PIU1008 

COU10 

PIU1101 

PIU1102 

PIU1103 

PIU1104 

PIU1105 

PIU1106 

PIU1107 PIU1108 

PIU1109 

PIU11010 

PIU11011 

PIU11012 

PIU11013 

PIU11014 

COU11 

POPB6 

POPB7 
PORX0CLK0N 

PORX0CLK0P 

POTX0CLK0N 

POTX0CLK0P 
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Pin usage and interconnect
1

PA3
PA2

PA5
PA6
PA7

PA9

PB1

PA8

PC8

PE0
PE1

PA10

PC13

PA4

NRST

PA13
PA14

TX_MIX
RX_QSD_IN

PC6
PC7

RF board interface
logic_a_conn.SchDoc

PE0
PE1

PA2
PA3

PA5
PA6
PA7

PA9

PB1

PA8

PC8

PA10

PC13

PA4

NRST

PA13
PA14

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
logic_a_audio.SchDoc

PE0

PA15

PB1
PB10
PB11

PC9
PC10
PC11
PC12

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

PTT_N5V
PTT_5V

DSP, power and clocks
logic_a_dsp.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

NRST

PA0
PA1

PB3
PB2
PB0

PB8
PB9
PB12
PB13

PB4
PB5

PC0
PC1
PC2
PC3
PC4
PC5

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
logic_a_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

PA13
PA14

PA4
PA9

AUDIO_OUT_I
AUDIO_OUT_Q

TXE_0
TXE_90

TXE_180
TXE_270

TX Quad preamplogic_a_txquad.SchDoc

RX_QSD_IN
AUDIO_IN_I
AUDIO_IN_Q

PTT_5V RX_CLK_N
RX_CLK_P

RX Detectorlogic_a_rxd.SchDoc

PB7
PB6

RX_CLK_N
RX_CLK_P

TX_CLK_P
TX_CLK_N

Local Oscillatorlogic_a_lo.SchDoc

PTT_N5V

TX_MIX

TXE_270
TXE_180
TXE_90
TXE_0

TX_CLK_P
TX_CLK_N

TX Mixerlogic_a_txmix.SchDoc

PTT_N5V

PB6
PB7

PTT_5V

PTT_N5V
PTT_5V
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RX Detector

LOGIC_5V

QSD_BIAS

RX_QSD_IN

GND

AUDIO_IN_Q

AUDIO_IN_I

GND

QSD_BIAS

GND

GND
GND

GND

GND

6

LOGIC_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 

POAUDIO0IN0I 

POAUDIO0IN0Q 

POPTT05V 

PORX0CLK0N 

PORX0CLK0P 

PORX0QSD0IN 
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TX Mixer

GND

LOGIC_5V

GND

GND

GND

GND

TX_MIX

7

TXE_0

TXE_90

TXE_180

TXE_270

GND

R69
2.2k

R70

2.2k

R63
47

R64
47

R65
47

R66
47

R67
47

R68
47

GND

GND

GND

LOGIC_5V

TX_CLK_N_L

TX_CLK_P_L

TX_CLK_N

TX_CLK_P

TX_CLK_N_L

TX_CLK_P_L

PTT_N5V PTT_N5V

PTT_N5V

QSE bias

0
S1 S0
0
0

0
1

OE

0 1 1
0

0

1 0
1 X X

MODE
TX
TX
TX
TX
RX

Switches
1B1/2B1
2B2/1B2

2B3/1B3
1B4/2B4

All Open

Phases
180/0
90/270

270/90
0/180

GND

C88
100nF

C89

100nF

C90

10uF

100V/NPO

C84
22nF

100V/NPO

C85
22nF

100V/NPO

C86
22nF

100V/NPO

C87
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
U17

SN74CBT3253C

RFC4

47uH
R71 100

R72 100

6

4

1

2

3 T4

CX2074NL

R71,R72 - damping resistors, as LO divider and mixer on diff power rails
could be replaced with jumpers if one feels they are not needed

3 dBm max here, to
prevent mixer overload!

PIC8401 
PIC8402 

COC84 

PIC8501 

PIC8502 
COC85 

PIC8601 

PIC8602 
COC86 

PIC8701 

PIC8702 
COC87 

PIC8801 

PIC8802 COC88 

PIC8901 

PIC8902 COC89 PIC9001 

PIC9002 

COC90 

PIR6301 PIR6302 

COR63 

PIR6401 PIR6402 

COR64 

PIR6501 PIR6502 

COR65 

PIR6601 PIR6602 

COR66 

PIR6701 PIR6702 

COR67 

PIR6801 PIR6802 

COR68 

PIR6901 

PIR6902 
COR69 

PIR7001 PIR7002 

COR70 
PIR7101 PIR7102 

COR71 

PIR7201 PIR7202 
COR72 

PIRFC401 PIRFC402 

CORFC4 

PIT401 

PIT402 

PIT403 

PIT404 

PIT406 
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