
C

KY

JK

JSY

VA

Block Diagram

200085C-01

USB INTERFACE
HEADER

Ref In

CLK Input

POWER SUPPLY / SWITCHERS

200MHz Ref In RF Out

Pg 3

Pg 2

Pg 2 Pg 2

03-03-2022

SYNTHESIZER BLOCK

REFERENCE SOURCE BLOCK

10 MHz Ref Out

100/200 MHz Ref Out

200MHz In Path

CLK Output
100/200MHz

CLK Output
10MHz

USB INTERFACE
HEADER

Pg 2 Pg 2

LOW NOISE REGULATORS

Pg 4

8 7 6 5 4 3 2 1

Approved By

SIZE DWG NO REV

SCALE

PROJECT NAME

SHEET OF

B

C

D

E

F

A

B

C

D

E

F

A2

A

8 7 6 5 4 3 2 1

SignalCore Inc.

DATE

1:1

Tech

EE

ME
SCHEMATIC DESC.

61

nanoSynthEval_HB



C

+3.3V_R

2-2B

2-3E

2-2C

+3.3V_R

SYNTH_LD_STATUS

100p 

2
C1

1

C2
21

100p 

4
1

SW1

3
2

D3

21

KY

JK

JSY

VA

INTERFACE

200085C-01

VDD
VCTL
RFC
NC4

E
N

N
C

6
N

C
7

N
C

8

RF1
GND10
GND11
RF2

N
C

13
N

C
14

N
C

15
N

C
16

G
P

A
D

FL1
LFCN-225+

4

3

2

1

LOCK_DETECT

TRIGGER_IN
OVERTEMP

USB_ENABLE

FLASH_ERASE

SYS_RESET

USB_N
USB_P

URXD0
UTXD0

RF_OUTREF_IN

5V_ANA2

3.3V_ANA2

24V_ANA

3.3V_MCU

-5V_ANA

SCK

CS

UART_CFG

TRIGGER_OUT
SERIAL_RDY

5V_ANA1

3.3V_ANA1

MISO
MOSI

100/200M_OUT

10M_OUT

3.3V_ANA

5V_ANA

10M_IN

CS

200M_SEL

UTXD0
URXD0

UART_CFG

USB_P
USB_N

SYS_RESET

FLASH_ERASE

USB_ENABLE

EXT_LOCK_ENABLE
EXT_LOCK_DIRECT

LOCK_DETECT

SCK

3.3V_MCU

MOSI
MISO

REF_SEL

VCC

GND

VDD
VCTL
RFC
NC4

E
N

N
C

6
N

C
7

N
C

8

RF1
GND10
GND11

RF2

N
C

13
N

C
14

N
C

15
N

C
16

G
P

A
D

RF
GND

RF
GND

sum

P1

P2

GND1

GND2

RF
GND

REF_USB_ENABLE

REF_TXD
REF_RXD
REF_FLASH_ERASE

REF_RESET
REF_200M_SEL
REF_LOCK_DETECT
REF_EXT_LOCK_ENABLE
REF_EXT_LOCK_DIRECT
REF_FREQ_IN_SEL

REF_UART_CFG
REF_CS
REF_MOSI
REF_MISO
REF_SCK

REF_USB_N
REF_USB_P

SYNTH_USB_N
SYNTH_USB_P
SYNTH_USB_ENABLE

SYNTH_UART_TXD
SYNTH_UART_RXD
SYNTH_FLASH_ERASE

SYNTH_RESET

SYNTH_LOCK_DETECT
SYNTH_OVERTEMP
SYNTH_TRIGGER_IN

SYNTH_TRIGGER_OUT
SYNTH_SERIAL_RDY
SYNTH_CS
SYNTH_MOSI
SYNTH_MISO
SYNTH_SCK

RF
GND

SYNTH_CSSYNTH_MOSI
SYNTH_MISOSYNTH_SCK

SYNTH_LOCK_DETECT

SYNTH_OVERTEMP
SYNTH_TRIGGER_IN

SYNTH_LD_STATUS
SYNTH_RESET

P
1

P
2

+3.3V_R

SYNTH_FLASH_ERASE

1
3
5
7
9
11
13
15
17
19

2
4
6
8

10
12
14
16
18
20

SYNTH_RESET

SYNTH_USB_N
SYNTH_USB_P

SYNTH_UART_TXD
SYNTH_UART_RXD

U2

3

1

15

9

5
13

6

4

10

817

11
12

14
7

2

16

U1

17

16 15 14

3

58 67

2

12
11
10

4

1

13

9

C3
2

100p 

1

100 
R26

1 2

P
1A

G
N

D

P
1B

P
2B

V
D

D

P
2A

+3.3V_R

1

D4

2 100 
R27

1 2

+3.3V_R

REF_LD_STATUS
VCC

GND

REF_UART_CFG

REF_CSREF_MOSI
REF_MISOREF_SCK

REF_LOCK_DETECT

REF_LD_STATUS
REF_RESET 1

3
5
7
9
11
13
15
17
19

2
4
6
8

10
12
14
16
18
20

REF_TXD
REF_RXD

REF_200M_SEL
REF_EXT_LOCK_ENABLE
REF_EXT_LOCK_DIRECT
REF_FREQ_IN_SEL

SW2
2

4
1

3

+3.3V_R

REF_RESET

2-1C,2-2B

REF_USB_ENABLE

P
1

P
2

+3.3V_R

REF_FLASH_ERASE

P
1

P
2

+3.3V_R

REF_USB_N

P
1A

G
N

D

P
1B

P
2B

V
D

D

P
2A

REF_USB_P

VCC

GND

EXT_REF_SEL_ENABLE

EXT_REF_SEL_ENABLE

2-3E

EXT_REF_SEL_ENABLE

EXT_REF_SEL_ENABLE

SYNTH_CS

SYNTH_TRIGGER_IN

+3.3V_R

REF_CS

2-6F

+3.3V_R

SYNTH_UART_CFG

3.3V_DIG_REF

3.3V_ANA_REF

5.0V_ANA_REF

24.0V_ANA_SYNTH

5.0V_ANA_SYNTH2

-5.0V_ANA_SYNTH

3.3V_ANA_SYNTH2

3.3V_MCU_SYNTH

1

U4

5

4 3

2

6

J12

10
8
6

20

14

18
16

12

2
4

19

9

15

1
3

11

7

17

13

5

2

J1

1

2

4

1

D1

5

IP4234CZ6

6

3

J2

2

1
C6

1 2

1n 

U5

5

3

16

2

4

17

4

16
13
15

10

20

11

18

14

6

2

19

9

5
3
1

12

8

J13

7

2

1

T1

4

SBTC-2-10+

6

3

J3

2

1

2

1

J4

10K 

2

1

R4

1

10K 
R8

2

1

R5

2

10K 

1

J7

2

2

R9
10K 

1

10K 
R6

2

1

2

R10
10K 

1
J9

12

1

10K 
R11

2

J11

12

10K 
R13

1

2

D2

5

3

IP4234CZ6

6 4

21

U8

4

2

5

1 6

3

10K 
R14

2

1

1

10K 
R15

2

5

6

4-3A

4-3F

4-3F

4-6F

4-3B

4-3D

4-6B

4-6D

100n 

1

2

C22

C23

2

1

100n 

03-03-2022

8 7 6 5 4 3 2 1

Approved By

SIZE DWG NO REV

SCALE

PROJECT NAME

SHEET OF

B

C

D

E

F

A

B

C

D

E

F

A2

A

8 7 6 5 4 3 2 1

SignalCore Inc.

DATE

1:1

Tech

EE

ME
SCHEMATIC DESC.

6

nanoSynthEval_HB

2

5.0V_ANA_SYNTH1 4-6C

3.3V_ANA_SYNTH1 4-3B

5.0V_R

A1
A2
A3
A4 Y4

Y3
Y2
Y1 SYNTH_USB_ENABLE

SYNTH_UART_CFG

+3.3V_R

7

4

2

SW3
A6S-4102-H

1

5
63

8

10k

41 32

RN1

57 68

VBUS
D-
D+
ID

GND
SHIELD1
SHIELD2
SHIELD3
SHIELD4

VBUS
D-
D+
ID

GND
SHIELD1
SHIELD2
SHIELD3
SHIELD4

A1
A2
A3
A4 Y4

Y3
Y2
Y1

81
2
3
4 5

6

SW4

7

A6S-4102-H

RN2

42
6

10k

1
8 5

3
7

+3.3V_R

5.0V_R

2
-
7
A
,
4
-
6
A

2-3B,4-6A

2-2B

2-2B

2-4E

2-4E

2-4E

2-2B

2-3F

2-7E

2-6C

2-6E

2-6C

2-6C

2-6D,2-8E

2-6C,2-6D

2-6C,2-8E

2-8E

2-7F

2-7E

2-6C

2-6C,2-7D

2-6C,2-6D

2-8D

2-6C

2-7D

2-6C

2-8D

2-6B

2-1C,2-4E

2-2B,2-4E

2-1C,2-2B

2-2B,2-3E

2-1C,2-3E

2-3E

2-2C

2-3E

2-1E

2-2F

2-4E

2-2B

2-4E

2-6C

2-7F

2-6C

2-7F

2-6C

2-7F

2-6C

2-7F

2-6C

2-7D

2-6C

2-7D

2-6C

2-7D

2-6C

2-7D

2-2B,2-2D

2-2B,2-4E

2-1F

2-2B

2-3B

2-3A

2-4E

2-2B

2-2C

2-3F

2-3A

2-8A

2-6D,2-7D

2-3E

2-2B

2-2B

2-2D,2-4E

SYNTH_TRIGGER_OUT2-2B

SYNTH_SERIAL_RDY2-2B

100/200M_OUT

10M_OUT

10/200M_IN

200M_THRU

200M_REF

A1
A2
A3
A4 Y4

Y3
Y2
Y1

+3.3V_R

3

1
J15

8

UX60SC-MB-5ST

9

7
6

2

5
4

2

9
8

UX60SC-MB-5ST

6

3

J16

5
4

1

7

5

7

SW5

8
2
3

A6S-4102-H

1

6
4

RN3

1 3 4

8 7 6

10k

2

5



RF

RF

SMBB-55057-006J

1

32

J19

23

J20

1

SMBB-55057-006J

5V_ANA1

24V_ANA

MISO
MOSI

SCK

LOCK_DETECT

TRIGGER_OUT

TRIGGER_IN
OVERTEMP

USB_ENABLE

FLASH_ERASE

SYS_RESET

USB_N
USB_P

SERIAL_RDY

3.3V_MCU

-5V_ANA

URXD0
UTXD0

UART_CFG

CS

RF_OUT

REF_IN

DF12-40DS-0.5V(86)

40

J17

28

34

20

16

12

6

24

4
2

25

14

21

32

37

8

29

19

10

30

26
23

17

27

15

33

18

3635

39

31

22

38

7

1

5

11
9

13

3

MH7

MH8

MH9

MH10

SYNTHESIZER INTERFACE COMP

8 7 6 5 4 3 2 1

Approved By

SIZE DWG NO REV

SCALE

PROJECT NAME

SHEET OF

B

C

D

E

F

A

B

C

D

E

F

A2

A

8 7 6 5 4 3 2 1

SignalCore Inc.

DATE

1:1

Tech

EE

ME
SCHEMATIC DESC.

6

RF_SYNTHESIZER

1

5V_ANA2

3.3V_ANA1

3.3V_ANA2

C

KY

JK

JSY

VA

200085C-01
03-03-2022



RF

RF

SMBB-55057-006J

1

32

J21

23

J22

1

SMBB-55057-006J

5V_ANA

3.3V_ANA

NC1

MISO
MOSI

SCK

USB_ENABLE

FLASH_ERASE

SYS_RESET

USB_N
USB_P

UART_CFG

3.3V_MCU

NC2

URXD0
UTXD0

CS

10M_OUT

10M_IN

RF

SMBB-55057-006J
J23

23

1 100/200M_OUT

10M_OUT

100/200M_OUT

LOCK_DETECT

REF_SEL

EXT_LOCK_DIRECT
EXT_LOCK_ENABLE

200M_SEL

J18

40
38
36
34
32

39
37
35
33
31

30
28
26
24
22
20
18
16
14
12
10

8
6
4
2

29
27
25
23
21
19
17
15
13
11
9
7
5
3
1

DF12-40DS-0.5V(86) MH11

MH12

MH13

MH14

REFERENCE SOURCE INTERFACE COMP

8 7 6 5 4 3 2 1

Approved By

SIZE DWG NO REV

SCALE

PROJECT NAME

SHEET OF

B

C

D

E

F

A

B

C

D

E

F

A2

A

8 7 6 5 4 3 2 1

SignalCore Inc.

DATE

1:1

Tech

EE

ME
SCHEMATIC DESC.

6

RF_REFERENCE

1

C

KY

JK

JSY

VA

200085C-01
03-03-2022



C

1

2

22u 
C32

1

2

100n 
C34

1

2

C7
100n 

1

2

10p 
C38

6.0V

KY

JK

JSY

VA

POWER SUPPLIES

200085C-01

FD1

FD2

FD3

MH1

MH2

MH3

MH4

Board Fiducials

J14

4

3

2
1

Supply Jack

C24

2

1

22u 

1

22u 
C33

2

C35
1

2

100n 
100n 

2

C12

11

C39

2

10p 

4.6V

1

22u 

2

C25

VIN

CTRL

COMP GND

FB

SW

G
P

A
D

NR/SS
DNC

EN
IN OUT

FB

NC
GNDP

A
D

+12V_IN 25.0V

C48
10u 

1

2

2

1K 

R35

1

10n 

1

2

C45

R1

10K 

2

1

10u 

L1

2

TPS61170DRV

4
U13

3

7

6

15

1

6

2

3
4

9

5
8

LDO

TPS7A4901DGNR

U14

71

100n 
C36

2 C46
1

2

10n 

2

10n 
C47

1

R36

2

1

1K 

2

1

100n 
C37

1
D5

2

MH5

MH6

VIN1_1

VIN2_1

RUN1

RUN2

INTVCC
SYNC/MODE

TRACK/SS1
TRACK/SS2

FREG FB2

FB1

COMP2
COMP1

VOUT1_1

VOUT2_1

VOUT1_2

VOUT2_2

VIN1_2

VIN2_2

P
G

O
O

D
1

P
G

O
O

D
2

G
N

D
1

G
N

D
2

G
N

D
3

G
N

D
4

STEPDOWN
DC/DC

E1

B
5

LTM4622A

D
5

C
2

U11B
4

C
1

D
4

B3

D3

B1

E5

D1

A1

B2

A2

A3

D2

E4

C5

E3

A5

C4

E2

A4

C3

SYNC
RT

SS

RUN

VIN4
VIN3
VIN2
VIN1

G
N

D
1

G
N

D
2

G
N

D
3

G
N

D
4

G
N

D
5

G
N

D
6

G
N

D
7

G
N

D
8

G
N

D
9

G
N

D
10

G
N

D
11

G
N

D
12

G
N

D
23

G
N

D
22

G
N

D
21

G
N

D
20

G
N

D
19

G
N

D
18

G
N

D
17

G
N

D
16

G
N

D
15

G
N

D
14

G
N

D
13

VOUT1+
VOUT2+
VOUT3+
VOUT4+

FB

VOUT1-
VOUT2-
VOUT3-
VOUT4-

U9
LTM8045EY

G4

-6.0V

2

C15
100n 

1

C26

2

1

22u 

R22

2

1

20.5K 
20.5K 

1

2

R23

R41

2

1

49.9 49.9 

1

2

R42

C16
100n 

1

22

1

100n 
C17

5V_MISC/FAN

P
1

P
2

J5

12

+3.3V_R

2

100n 

1

C18
100n 
C19

1

2

1

100n 

2

C20

1

C50
10u 

2

C51

2

1

10u 

03-03-2022

Mounting Holes

8 7 6 5 4 3 2 1

Approved By

SIZE DWG NO REV

SCALE

PROJECT NAME

SHEET OF

B

C

D

E

F

A

B

C

D

E

F

A2

A

8 7 6 5 4 3 2 1

SignalCore Inc.

DATE

1:1

Tech

EE

ME
SCHEMATIC DESC.

6

nanoSynthEval_HB

3

GND1
NC1

OUT1
OUT2
OUT3

ADJ
GND2
GND3GND4

SHDN
NC2
IN1
IN2
IN3
NC3
GND5

GPAD

GND1
NC1

OUT1
OUT2
OUT3

ADJ
GND2
GND3GND4

SHDN
NC2
IN1
IN2
IN3
NC3
GND5

GPAD

5.1V

6.5V

6.5V

5.1V

IN1
IN2

EN/UV

PGPGFB

ILIM
VIOC

SET GND

OUTS
OUT2
OUT1

IN3
NEG
LDO

+12V_IN

+12V_IN

VIN VOUT

G
N

D
2

G
P

A
D

Vin

GND

VoutV-REG

+12V_IN

4.6V
+3.3V_R

U16
LT3094EDD

2

9

5

3

10

4

11
13

12

7

8
6

1

2
R51

0 

1
1

2

100K 
R61

R46

12K 

21

1

R31

2

49.9K 

R32

2

1

0 

2

4.99K 
R38

1

R30

2

1

1.2K 

2

4.99K 
R47

1

2

1

3.74K 
R60

R28

1

220K 

2

1

2

C42
10u 

C73
10u 

1

2

10u 

2

C74

1
C44
10u 

2

1

FB12

100 

1 2

FB13
1

100 

2

FB14
21

100 

3.3

4

MCP1825S-3302E/DB
3

2

U15

1

2

L78M05CDT

5V

U3

4

1 3

2

5

U6
LT1764AEFE

12
11
10

14

17

13

9 8
7
6

16

4

15
3

1

11

LT1764AEFE
U7

17

16
15
14
13
12

1

5

89

3

10

2

4

6
7

4.53K 
1

2

R39

R33
1.2K 

1

2

2

R24
0 

1

2

R40
4.64K 

1

2

R25
0 

1

2K 

2

R34

1

2

1

R45
49.9K 

2

4.7u 

1

C40

R37
10K 

2

1

2

C43
22u 

1

TP

TP

TP

TP

0 

1
R75

2

R76
1

0 

2

D6
2

1

2

1

249 
R77

PGOOD1

PGOOD2

R48
2

1

Spare

R49
2

1

Spare

PGOOD1

PGOOD2

PGOOD2

PGOOD2

1
R85

10K 

2

1 2
R86

10K 



8 7 6 5 4 3 2 1

Approved By

SIZE DWG NO REV

SCALE

PROJECT NAME

SHEET OF

B

C

D

E

F

A

B

C

D

E

F

A2

A

8 7 6 5 4 3 2 1

SignalCore Inc.

DATE

1:1

Tech

EE

ME
SCHEMATIC DESC.

6

nanoSynthEval_HB

4

TP

6.0V

4.6V

VREG
VOUT

BYP
GNDREF_S

REF
EN
VIN

G_PAD

TP

VREG
VOUT

BYP
GNDREF_S

REF
EN
VIN

G_PAD

6.0V TP 4.6V

VREG
VOUT

BYP
GNDREF_S

REF
EN
VIN

G_PAD

TP

VREG
VOUT

BYP
GNDREF_S

REF
EN
VIN

G_PAD

6.0V

TP

VREG
VOUT

BYP
GNDREF_S

REF
EN
VIN

G_PAD

21

220 

FB1

2

220 

1
FB2

FB3
1 2

220 

220 

2
FB4

1

C28
22u 

1

2

1 2

220 

FB5

2
FB6

1

220 

5.0V_ANA_SYNTH1

3.3V_ANA_SYNTH2

5.0V_ANA_REF

2

10u 

1

C49

24.0V_ANA_SYNTH

-5.0V_ANA_SYNTH 2-1B

2-1C

2-5C

2-1B

2-1B

OUT1
NC1

FB/SENSE
6P4V2
6P4V1

3P
2V

G
N

D
1P

6V
0P

8V
0P

4V

0P2V
0P1V
EN
NR
IN1

IN
2

N
C

2
N

C
3

N
C

4
O

U
T

2

GPAD

25.0V

2-5C3.3V_ANA_REF

2-5C3.3V_DIG_REF

-6.0V

TP

2-1B5.0V_ANA_SYNTH2

2-1B3.3V_ANA_SYNTH1

IN1
IN2

EN/UV

PG

PGFB

ILIM

VIOC

SET GND

OUTS
OUT2
OUT1

IN3
NEG
LDO

2-1B3.3V_MCU_SYNTH
2-3B,2-7A5.0V_R FB10

21

220 

1 2
FB11

220 

22u 
C52

2

1

220 

FB7
21

2

C75

1

10u 

21
FB8

220 

1 2
FB9

220 

10u 
C71

2

1
1

2

C72
10u 

21

20U18 191817

TPS7A4701

13

1

10

2

16

3

89 67

14

5
412

15

11

U19

8

6 3
2

5

1
7

ADM7151ACPZ-04

4
9

1u 

2

1

C76

1

C77
1u 

2

1.3K 
R64

2

1

2

R68
3K 

1

C86
1u 

1

2

1

C53

2

10u 

10u 

1

2

C54

0 

2

R57

1

10u 

C55
21

U20

9

8

6
7

5 4

ADM7151ACPZ-04

2
3

1

2

1u 
C78

1

1u 
C79

2

1

R62
49.9K 

2

1

1

2

C87
4.7u 

C56
2

10u 

1

C31
10u 

2

1

10u 

2

1

C63

R52

1

2

0 

C64

1

2

10u 

0 

2

R53

1

R58

1

2

1.2K 

C27
10u 

2

1

2

1K 
1

R71

C65

2

1

10u 

10u 

2

C66

1

1

2

10u 
C67

10u 
C68

2

1

10u 
C30

1

2

2

1

C29
10u 

10u 

1

C69

2

8

6

1

3

ADM7151ACPZ-04
U21

4
9

5

27

1u 

1

C80

2

C70
10u 

2

1

1u 
C81

2

1

1.3K 
1

2

R65

3K 
R69

2

1

1

C57

2

10u 
C58
10u 

1

2

1
C59

2

10u ADM7151ACPZ-04

4

U22

8

6
2
3

5

7

9

1

C82
1u 

1

21

C83
1u 

2

8

4

U17
LT3094EDD

11

9

10

5 12

3

2
1

6

13
7

2
C60

1

10u 

0 
R54

2

1

2

R55

1

0 

1.2K 

1

R59

2

2

1K 
R72

1

U23
ADM7151ACPZ-04

3
2
1

6
5 4

7

9

8

C84
1u 

2

1

C85
1u 

1

2

2

R66
1.3K 

1

2

3K 
1

R70

C61

1

10u 

2

10u 

1 2
C62

0 
R56

2

1

TP

C

KY

JK

JSY

VA

200085C-01
03-03-2022
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1) ground 4 to 12 on U18 
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