
17
29
30
31
32
33
34
37
38

16

CS

RS

GND

RESET

SCK

LED+

SDI

SDO

VCC_3.3V

10 K
R31

1 K
R9

UART Programming
(not USB functionality)

1 K
R13

49.9
R41

R32

Measurement

rev 2.70    
N1201SA RF Vector Impedance Meter SMA conn. Port

100

FB6

C51

C47

10 nF

10 nF
C52

10 nF

C48
10 nF

ILI 9431 LCD driver

TFT_2.4”   SPI
320 x 240 pixels

U10
LCD and Resistive Touch screen

K1
Rotary Encoder Switch

Control Buttons

(push switch not used on rev 2.70)

CS_b

D/C (RS, reg select)

GND

RESET_b

SCK
LED+

SDI(MOSI , serial in)

SDO(MISO, serial out)

XL

YU

YD
XR

VCC1
2
3
4
5
6
7
8
9

MUXOUT

CPout

LD

SW

REFin

CLK1
DATA
LE

2

29

3

5

25

30

7

20

16, 17 628 1032

927 31

12

13

14

26

15

24

AVDDSDVDD DVDD VP

AGND

CE

DGND

CPGND

SDGND

AGNDVCO

VCO

V_tune

VrefTemp

RFOut A+

RFOut A-

PHASE
COMPARATOR

FAST LOCK
 SWITCH

35 MHz to 4400 MHz
Frac-N Synthesizer

CHARGE
PUMP

4

Output
Driver

‘A’

Output
Driver

‘B’

PDBRF

MULTIPLEXER

M
UX

10-Bit R
Counter

÷2
Divider×2

Doubler

FUNCTION
LATCH

DATA REGISTER
32 bit

N COUNTER
Loop Dividers

THIRD-ORDER
FRACTIONAL

INTERPOLATOR

MULTIPLEXER

LOCK
DETECT

÷1/2/4/8/
16/32/64

ADF4351ADF4350 - 137.5 MHz to 4400 MHz
ADF4351 -   35.0 MHz to 4400 MHz

N1201SA     -> 137.5 MHz to 2700 MHz
N1201SA+  ->   35.0 MHz to 2700 MHz

35.0 MHz to 2700 MHz

VCO

2.2 GHz to 4.4 GHz
INTEGER
VALUE

FRACTION
VALUE

MODULUS
VALUE

RFOut B+

RFOut B-

11,18,21

8

19

23

Vcom

22

RSET

CE

Stdby_b

Batt

Temp

Gnd

Vcc

Prog

U6J2 J1

Chrg_b

8

7

6

5

1

2

3

4

TP4056
Li-Ion Battery Chgr

Vs
s

Vi
n_

A
+

Vd
d

Vi
n_

A
-

Vo
ut

_A

Vo
ut

_B

Vi
n_

B
+

Vi
n_

B
-

8765

1234

A

B
MCP6022

R33

100

R34

100
R35

R38

100

100
R39
100

1uF

C73

‘SL’ ‘SL’
D2 D6

Vcc

Osc

Cap -

Cap +

LV

Vout

Voltage Doubler
U11

Q2
‘A1JA’

GND

n.c.

n.c.

n.c.

n.c.

n.c.

n.c.

8

7

6

5

1

2

3

4

TL7660

1uF
C74

T1

J5

1:1
R23

18
R26
300

R22
300

R51
75

C56

220 pF

49.9

49.9

49.9

49.9

R42

C53 10 nF

10 nF
C54

R30

R29

R37

T2
1:1

R28

18
R29
300

R36
300

10 K

10 K

R37

10 K
R37

R54

10 K
R62

Down Mixer
RF

Down Mixer
Reference

Osc_b Osc_e

GND

Vcc
SA612AD

U8

1

2

4

5

76 8

3

+5V

+5V

C59
C55

100 nF100 pF

IN-A

IN-B

OUT-A

OUT-B

FB11

FB16

FB13

C60

220 pF

220 pF

220 pF

C69

100 nF

100 nF

C68

C63

10 nF

R69

R65

R82

R57

R68

1 M

1 M

1 M

1 M

1 M

R60

1 M

R81R64

R63 R66

180 K180 K

180 K180 K

C59

C66

10 nF

10 nF

C80

10 nF

C81

100 nF

R55
75

5.1 K

C58Osc_b Osc_e

GND

Vcc
SA612AD

U9

1

2

4

5

76 8

3

C57
C61

100 nF100 pF

IN-A

IN-B

OUT-A

OUT-B

FB12

FB14

FB15

C62

C75

100 nF

100 nF

C72

C64

10 nF

U12

U1
RF source

RF source

RF source

RF source

F1

R17

R7

49.9 49.9
R16

C31

100 nF

C11

100 nF

C14

pin 42 STM PB6

pin 41 STM PB5
pin 40 STM PB4
pin 32 STM PA11

pin 13 STM
 PA

3

pin 13 STM PA3
pin 29 STM

 PA
8

pin 29 STM PA8

pin 3 STM
 PC14

pin 2  STM
 PC13

pin 46  STM
 PB9

pin 45  STM
 PB8

pin 10  STM
 PA

0-W
KU

P

pin 10  STM
 PA

0-W
KU

P

pin 3 STM PC14

pin 4 STM
 PC15

pin 4 STM PC15

pin 33 STM PA12

pin 18 STM PB0

pin 18 STM
 PB0 pin 18 STM PB0

pin 16 STM ADC12_IN6

pin 17 STM ADC12_IN7

pin 38 STM PA15

pin 38 STM
 PA

15

pin 41 STM PB5
pin 40 STM PB4
pin 39 STM PB3

pin 42 STM
 PB6

pin 41 STM
 PB5

pin 40 STM
 PB4

pin 32 STM
 PA

11

pin 33 STM
 PA

12

pin 39 STM
 PB3

100 nF

C29

C30

C32

100 nF

C17

1.2 nF

10 nF

10 nF

C1
10 nF

R10

n.c.

test pt.

R15
360

680

FB2

C21
100 nF

C22

100 nF

C3

100 nF

C28
2.7 nF

C20
33 nF

1

2

4

3

C19
100 nF

C12
10 nF

FB9

C19
100 nF

C35
100 nF

26MHz TCXO
Y1

AFC/GNDGND

OUT VCC

10 K
R12

10 K
R11

FB7

MUXOUT

CPout

LD

SW

REFin

CLK1
DATA
LE

2

29

3

5

25

30

7

20

16, 17 628 1032

927 31

12

13

14

26

15

24

AVDDSDVDD DVDD VP

AGND

CE

DGND

CPGND

SDGND

AGNDVCO

VCO

V_tune

VrefTemp

RFOut A+

RFOut A-

PHASE
COMPARATOR

FAST LOCK
 SWITCH

35 MHz to 4400 MHz
Frac-N Synthesizer

CHARGE
PUMP

4

Output
Driver

‘A’

Output
Driver

‘B’

PDBRF

MULTIPLEXER

M
UX

10-Bit R
Counter

÷2
Divider×2

Doubler

FUNCTION
LATCH

DATA REGISTER
32 bit

N COUNTER
Loop Dividers

THIRD-ORDER
FRACTIONAL

INTERPOLATOR

MULTIPLEXER

LOCK
DETECT

÷1/2/4/8/
16/32/64

ADF4351

VCO

2.2 GHz to 4.4 GHz
INTEGER
VALUE

FRACTION
VALUE

MODULUS
VALUE

RFOut B+

RFOut B-

11,18,21

8

19

23

Vcom

22

RSET

5.1 KU1
Mixer L.O.

Mixer L.O.

Rx Mixer L.O. source

Mixer L.O.

F2

R20

R8

100 K
R24

49.9 49.9
R19

C40

100 nF

C13

100 nF

C16

100 nF

C37

C39

C38

100 nF

C15

1.2 nF

10 nF

10 nF

C6
10 nF

R8

n.c.

test pt.

R18
360

680

FB1

C25
100 nF

C26

100 nF

C7

100 nF

C36
2.7 nF

C24
33 nF

3.3 vdc
3.3 vdc

3.3 vdc

3.3 vdc3.3 vdc

Source
‘L309’

3.3 vdc Regulator
U4 U5

2

1

3 4

VoutVin

Gnd

CE Ref
C43
100 nF

C33
10 uF

C34

1 uF
C23
100 nF 100 nF

3.3 vdc

3.3 vdc

3.3 vdc

Source
‘L309’

3.3 vdc Regulator

2

1

3 4

5 5
VoutVin

Gnd

CE Ref
C44
100 nF

C27
10 uF

C42

1 uF
C41

STM32F103C8T6
U1

12 MHz

STM M3 64KB 72MHz uC

NRST

PA0-WKUP10

PA111

PA212

PA3/ADCIN313

PA414

PA515

PA6/ADCIN6
PA7/ADCIN7
PA8
PA9/U1Tx
PA10/U1Rx
PA11
PA12
PA13/JTMS
PA14/JTCK
PA15

PB0 18
PB1 19

PB2 20

PB3 39

PB4 40

PB5 41
PB6 42

PB7 43
PB8 45

PB9 46

PB10 21

PB11 22

PB12 25

PB13 26

PB14 27

PB15 28

Boot0 44
7

VDD124
VDD236
VDD348
VDDA9
VBAT1

VSS123

VSS235

VSS347

VSSA8

OSC_I 5

OSC_O 6

100nF

C86

10 uF

C83

100nF

C76

+7 to 9V
5.3 vdc

Vcc_Mixer

Vcc_Mixer

Vcc_Mixer

I.F output
10 KHz/20KHz/40KHz/60KHz/80 KHz

I.F output
10 KHz for 137.5 - 275 MHz
20 KHz for  275.0 - 550 MHz
40 KHz for  550.0 - 1100 MHz
60 KHz for  1100 - 2200 MHz
80 KHz for  2200 - 2700 MHz

137.51 - 275.01 MHz     for 137.5 - 275 MHz
275.02 - 550.02 MHz     for  275.0 - 550 MHz
550.04 - 1100.04 MHz   for  550.0 - 1100 MHz
1100.06 - 2200.06 MHz for  1100 - 2200 MHz
2200.08 - 2700.08 MHz for  2200 - 2700 MHz

Source
‘GI21’

5.3 vdc Regulator
U7

2

1

3 4

5VoutVin

Gnd

CE Adj
 1.25v

C49
1 uF

C45

1 uF

30.1 K
R40

100 K
R43

R46

100 K

R1

3.6

10 KSS34

3 K

R21D3

SS34
D4

R25

10 K

1 K

R44

R80

Chg
LED1

100 K
R31

uC_Vdd

J11

3 K
R76

C50 +

1 uF
Batt

SW_Batt

SW_Batt

SW_Batt

SW_Batt

SW_Batt

SW_BattSW_Batt

LiPO Batt.

C46

1 uF
+5v Vbus+5v Vbus

+5Vbus

D1

‘M7’

‘M7’

D5

PC13 2
PC14
PC15

3
4

Q4
‘A1JA’

R45

R47

100 K

30.1 K

Q1
‘A1JA’

R56
1 K

J10

Q3
‘A1JA’

1

G
nd

ID D
+

D
 -

Vb
us

G
nd

ID D
+

D
 -

Vb
us

234

n.c. n.c.
n.c.

512345

Mini USB Jack Micro USB Jack
( power only )

3.3 vdc
Source pin 8 LCD

LED+
pin 26 STM PB13 

LED+_Vdd

LED+_Vdd

pin 28 STM PB15 
pin 21 STM PB10 
pin 20 STM PB2 
pin 22 STM PB11 

LCD_Vdd

LCD_Vdd

LCD_Vdd

Vcc

CLK

DI

CS_b

WP_b

Gnd

DO

U10

U13

Reset_b,

8

7

6

5

2

3

4

W25Q64FW
64 Mbit Serial Flash

pin 26 STM PB13 

pin 27 STM PB14 

pin 25 STM PB12 

pin 28 STM PB15 

‘L309’

XC6206P332MR
‘666’

3.3 vdc Regulator
U2

2

1

3 4

5VoutVin

Gnd

CE Ref
C92
100 nF

C31
10 uF

C9

1 uF

100 K
R78

10 K
R79

pin 31 STM
 U

SA
RT1_Rx

pin 30 STM
 U

SA
RT1_Tx

pin 44 STM
 Boot 0

pin 38 STM PA15

pin 42 STM PB6

pin 41 STM PB5
pin 40 STM PB4

pin 32 STM PA11

pin 33 STM PA12

pin 39 STM PB3

pin 31 STM PA10
pin 30 STM PA9
pin 44 STM Boot 0

pin 13 STM PA3
pin 29 STM PA8

pin 3 STM PC14
pin 4 STM PC15

pin 18 STM PB0

pin 38 STM PA15

pin 42 STM PB6

pin 41 STM PB5
pin 40 STM PB4

pin 32 STM PA11

pin 33 STM PA12

pin 39 STM PB3

pin 31 STM PA10
pin 30 STM PA9
pin 44 STM Boot 0

100 K
R1

Boot
load

3.3 vdc

3.3 vdc

3.3 vdc

3.3 vdc

3.3 vdc

3.3 vdc

Source

3.3 vdc Regulator
U1

3

1

2Vout

Vin

Vss

C90
1 uFC84

1 uF

C93

10 uF

3.3 vdc
uC_Vdd

uC_Vdd

pin 29 STM PA12

pin 29 STM PA12

 Hold_b

LCD Vdd

LCD Vdd

C82
10 nF30.1 K

JTMS/SWDIO
JTCK/SWCLK

R50

22 pF

C88

22 pF

C89

45 deg increments

1 2 3 ComCom

Sector Contact 
1

Contact 
2

Contact 
3 Angle

0 off off off 0° to 45°
1 off off ON 45° to 90°
2 off ON ON 90° to 135°
3 off ON off 135° to 180°
4 ON ON off 180° to 225°
5 ON ON ON 225° to 270°
6 ON off ON 270° to 315°
7 ON off off 315° to 360°

0
1

C1C2C3
23

5 6 7
4

R48
1K 1K1K

R49 R52

R71
100K 100K100K
R73 R72

pin 14 STM
 PA

4

pin 11 STM
 PA

1
pin 12 STM

 PA
2

n.c.
n.c.
n.c.
n.c.

SW3
M

SW4 SW5 SW6
OK

3.3 vdc
uC_Vdd

J6

3.3 vdc
uC_Vdd

Vbat / 2

100 nF
C87

SW2
Reset

LCD_Vdd

2020 Jan 12



LD

REFin

CLK1
DATA2

29

25

35 MHz to 4400 MHz
Frac-N Synthesizer


