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Tracking filter and VCO are swept synchronously.
The output of the tracking filter has a constant amplitude and low harmonics.

Tracking filter

AD8347ARUZ
U29

LOIN1

VPS12

IOPN3

IOPP4

VCMO5

IAIN6

COM37

IMXO8

COM29

RFIN10

RFIP11

VPS212

IOFS13

VREF14 ENBL 15QOFS 16VGIN 17VDT2 18VAGC 19VDT1 20VPS3 21QMXO 22COM3 23QAIN 24QOPP 25QOPN 26COM1 27LOIP 28

33p
C19

8.2n
L6

150
R20

150
R21

35.7
R14

D3 D4

12n
L7

33p
C20

300
R22

300
R23

18.2
R15

GND

MIXER

LQW18AN68ng00

GND

TX amplifier & Mixer driver

GND

GND

68nH
L4

TCP-2-25+
U10

GND1

SUM_PORT2

PORT_13 PORT_2 4SUM_PORT 5SUM_PORT 6

UFL
U13

S
1

G
G

N
D

GND

33p
C23

33p
C24

LQW18AN68ng00

GND

5V_1

5V_3

5V_2

GND

5V_1

56p

C34

100nF

C33

GND

GND

GND

ETC1-1-13TR
U20

P
ri

m
a
ry

D
o
t

1

P
ri

m
a
ry

2
S
e
co

n
d
a
ry

3
N

C
4

S
e
co

n
d
a
ry

D
o
t

5

56p
C44

56p
C43

200R
R45

GND

100nF

C57

GND

Vref

Vref

Vref

Shield this part of the design

GND

GND

Vref Vref
Vref

QMXO
IMXO

IMXO

QMXO

VGIN

VGIN

1K
R50

Vref

1K
R48

100p
C53

GND

GND

100p
C46

MIXER OUT
1K
R40

Vref

1K
R41

MCP4726A3T-E/CH
U27

VDD3

SCL5

SDA4

VSS 2

VREF6

VOUT 1

SCL

SDA

GND

100nF

C48

470
R47

4K7
R42

4K7
R43

100nF

C51

GND10k
R54

GND

100nF

C36

56p

C37

5V_2

GND

100nF

C39

56p

C40

5V_3

GND

TPD1E01B04DPYR
D5

GND

OPA992SIDBVR
U4

1
3

4

2
6 5

DAC_2

GND

8.2n
L8

33p
C21

220
R28

220
R27

24
R19

36
R30

150
R31

150
R29

GND

TPD1E01B04DPYR
D1

GND

TPD1E01B04DPYR

D2

GND

GALI-51+
IC1

GND

IN
1

2

OUT
3

53.6
R8

GALI-51+
IC2

GND

IN
1

2

OUT
3

GND

2K2
R16

22K
R17

18K
R5

47R
R13

3K3
R25

475R
R26

2.2n
C3

220p
C4

2.2n
C25

220p
C26

100n
C6

1n
C7

47p
C18 47p

C8

2.2uF
C56

100n
C10

100n
C14

47p
C12

53.6
R10

68nH
L5

GND

4K7
R9

4K7
R11

2K2
R2

22K
R3

4K7
R6

18K
R1

0R
R12

UFL
U6

S
1

G
G

N
D

GND

GND

GND

UFL
U32

S
1

G
G

N
D

0R
R55

1uF 100V
C16

4u7 16V
C2

1uF 100V
C1

1
9

V
 V

C
O

2
4

V

+
1

1
.5

V

UFL
U12

S
1

G
G

N
D

0R
R18

GND

8
V

 T
X

4u7 16V
C11

GND

UFL
U14

S
1

G
GND

0R
R32

5V_AD8347

4u7 16V
C28

56pC52

56pC55
200R

R53

TPD1E01B04DPYR

D7

GND

10n
C17

2.2uF
C59

SMA-KE-P902
RF2

1 2
34

5

GND

GND

GND

GND

SMA-KE-P902
RF1

12
3 4

5

TPD1E01B04DPYR
D6

470Ω
L2

470Ω
L1

470Ω
L3

4u7 16V
C15

47R
R4

47p
C5

GND
1n

C9

33p
C22

1n

C13

0R
R24

5V_AD8347

5V_AD8347

5V_AD8347

2.2uF
C54

4K7
TM1

1
3

2

5V_AD8347

15K
R38

GND

33K
R49

100K
R7

BLM18bd471sn1

1n

C32

1n

C35

1n

C38

GND

5V_2

100p
C45

GND

GND

100p
C50

470R
L9

470R
L10

470R
L11

BLM18hk471sn1

differentiator / IF amplifier

MCP6L91T-E/SN
U23

NC1

–In2

+In3

V–4 NC 5Out 6V+ 7NC 8

2.2uF
C29

GND

10k
R44

2.2n
C47MIXER OUT

150k
R39

18p
C42

GND

10k
R33

10k
R35

100n
C31

GND

RefDiff

RefDiff

68R
R57 OUT3

RefDiff

GND

18p
C49

150k
R52

5.6n
C58

3k3
R56

MCP6L91T-E/SN
U30

NC1

–In2

+In3

V–4 NC 5Out 6V+ 7NC 8

68R
R37 OUT1

RefDiff

GND

0p
C27

220k
R34

15k
R36

MCP6L91T-E/SN
U18

NC1

–In2

+In3

V–4 NC 5Out 6V+ 7NC 84u7 16V
C41

0R
R51

8V TX

100nF

C70

100nF

C60

UA78M08CDCY
U47

COMMON
IN1

2 4

OUT 3

MURS120T3G
D10

GND

+5V USB
APA0609471M006R

100K
R68

UPS140e3
D13

LT3580IMS8E#PBF

U50

FB 1

VC 2

VIN3 SW 4

SHDN#5

RT 6

SS7

SYNC8

EP 9

10K
R70

1.2n
C74

GND

75K
R69

GND

100n
C76

10uH
U46

STM32L552CCT6
U58

VBAT1

PC132

PC14-OSC32_IN3

PC15-OSC32_OUT4

PH0-OSC_IN5

PH1-OSC_OUT6

NRST7

VSSA-VREF-8

VDDA/VREF+9

PA010

PA111

PA212

PA313

PA414

PA515

PA616

PA717

PB018

PB119

PB220

PB1021

PB1122

VSS23

VDD24 PB12 25PB13 26PB14 27PB15 28PA8 29PA9 30PA10 31PA11 32PA12 33PA13 34VSS 35VDD 36PA14 37PA15 38PB3 39PB4 40PB5 41PB6 42PB7 43PH3-BOOT0 44PB8 45PB9 46VSS 47VDD 48

220R
R73

16MHz
X1O

E
#

O
U

T
V

D
D

G
N

D

15pC81

15pC77

40mA

3V3CPU

GND

JTMS

JTCK

JTMS

3V3CPU

GND

100n
C83

3V3ANA

2.2u
C85

ADC1

ADC2

DAC1
DAC2

UA3_TX
UA3_RX

3V3CPU

GND

IO1
IO2

GND

3V3CPU

I2C_SCL
I2C_SDA

GND

3V3CPU

GND

2.2uF
C61

2.2uF
C66

3V3CPU

100nF
C62

100nF
C63

100nF
C64

GND

ADC1

ADC2

GND

DAC1

DAC2

3V3ANA

4.7uF
C69 2.2uF

C67

GND

GND

U72

ENABLE
6

VCC
5

GND
4

TX
3

RX
2

STATE
1

TLV70333DBVR
U36

IN1

GND2

EN3 NC 4

OUT 5

GND

TLV70333DBVR
U44

IN1

GND2

EN3 NC 4

OUT 5

GND
22R
R63

GND

3V3CPU

JTMS_ESD JTCK_ESD

3V3CPU

GND

JTCK

JTCK_ESD
JTMS_ESD

UA1_RX_ESD

3V3CPU

GND GND

3V3CPU

UA1_TX_ESD

SN74LV1T32DBVRG4
U67

VCC 5

Y 4GND3 B2 A1

GND

MCU+5V

3V3 ANA

5V -> 11V Boost converter

GND

UA78M05CDCY
U51

COMMON
IN1

2 4

OUT 3

100nF

C79

5V_AD8347

LM317LF
U57

ADJ

IN3

1

OUT 2

470R
R75

180K
R83

6K8
R82

19V VCO

BC847C
Q1

470R
R81

+11.5V

470u 6.3V
U38

470u 6.3V
U37

1R
R59 LED+5V

GND

GND

470u 6.3V
U41

470u 6.3V
U39

470u 6.3V
U40

GND

MCU+5V
4R7
R62

470u 6.3V
U43

MCU+5V

2.2uF
C75

4.7uF 50V
C87

10u 25V C73

47p
C78

47p
C96

2.2uF
C94

5V -> 23V Boost converter

10uH
U55

100n
C95

GND

75K
R84

GND

1.2n
C90

10K
R88

LT3580IMS8E#PBF

U63

FB 1

VC 2

VIN3 SW 4

SHDN#5

RT 6

SS7

SYNC8

EP 9

UPS140e3
D16

220K
R76

4.7uH
L12

10u 25V C72

GND

2.2uF
C71

2.2uF
C80

4.7uH
L13

4.7uF 50V
C88 4.7uF 50V

C86

100n
C89

100n
C93

4.7uF 50V

C91

4K7
R86

27K
R87

470R
R80

LM317LF
U65

ADJ

IN3

1

OUT 2

100uF 16V
U68

4.7uF 50V

C92

Power Controller

low noise 5V & 8V

low noise 19V & 11.5V

MCU+5V

MCU+5V

I2C_SDA

I2C_SCL

IO1

IO2

UA3_RX
UA3_TX

BAT754S

D8

BAT754S

D9

BAT754S

D11

BAT754S

D12

68R
R60

68R
R61

68R
R65

68
R64

68R
R71

68R
R72

68R
R77

68R
R93

68R
R94

68R
R91

68R
R92

100R R89

100R R90

68R
R78

100R
R67

10n
C84

10n
C97

10n
C98

10n
C65

1K
R79 LED GREEN

U64

12

GND
4K7
R85

15K
R66

15K
R74

100n
C105

10R
R98

BAT754S

D24

GND

UA1_RX UA1_TX

Header 2x3
H1

1
2
3
4
5
6

UA1_RX_ESD
UA1_TX_ESD

UA1_RX UA1_TX

UA1_RX
UA1_TX

68R
R99

IO4

IO4
IO3

IO3
68R
R100

100n
C68

GND

GND

Power-supply Programming interface

IO0

IO0

GND

Microcontroller

IO

ledstrip data

100nC82

3V3 ANA

3V3ANA

3V3ANA

3V3ANA

3V3ANA

TX ANTENNA

-7dBm 
(1.6GHz)

-5dBm 
(1.6GHz)

+13dBm 
(1.6GHz)

RX ANTENNA

OUT3/IN

I2C DAC to control AD8347 gain

ONLY Q output is used for now

OUT1 is amplified MIXER OUT

OUT3 applies an bandwidth limited differentiator to MIXER OUT

powered by a 7Ah powerbank

BLUETOOTH connection with Android application


