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POWER SUPPLY

CCT001

DIGITAL_SERIAL

CCT003

PROCESSOR

CCT008

RF UHF

CCT002

Sig1

GND2

J9

SMA_PCB_90

UHF_ANTENNA

Ext_SDA

DIGITAL_GPIO

CCT007

Antenna_Detect_1
Antenna_Detect_2

https://wiki.librecube.org/index.php?title=LibreCube_Board_Specification

Sig1

GND2

J2

SMA_PCB_90

RF VHF

CCT006

VHF_ANTENNA

SCL
SDA

Antenna_Deploy_2

!SPI3_EXT_MOSI
!SPI3_EXT_CLK

!UART_RX

!SPI3_EXT_CS
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Antenna_Detect_1
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H2

SAMTEC ESQ-126–39–G-D

CAN_L
CAN_H

CAN_H
CAN_L

Antenna_Deploy_1
Antenna_Deploy_2

Antenna_Deploy_1
Antenna_Deploy_2

Antenna_Detect_1
Antenna_Detect_2

Ext_SCL

Vext_in
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I2C

R29

22
Ext_SDA

Ext_SCL

C40
100pF

C41
100pF

R32

22 S
D

A
_B

1

G
N

D
2

V
C

C
A

3

S
D

A
_A

4

S
C

L_
B

8

V
C

C
B

7

O
E

6

S
C

L_
A

5

U7
TCA9406

Q3
BC817-16

Q4
NVTR4502P

R37

100k

R38
100k

!EXT_I2C_POWER_A

3.6V DC
Low current output
250mA

!EXT_I2C_POWER_B

!Vbus

!EXT_I2C_OE

R39

10k

R40

10k

R41
100k

R42
100k

R33

220

C38
100nF

R25

220
R26

220

R27

220

C39
100nF

!EXT_I2C_POWER_B

R28

220

From int 5V LDO

!LV_Ext_SDA

!LV_Ext_SCL

+/- 80V fault-protected
ESD protection 8kV
Human Body Model

TXD
1

VSS
2

VDD
3

RXD
4

RS
8

CANH
7

CANL
6

VREF
5

U1

MCP2551T-E_SN

!CAN_TX

CAN

CAN_H

CAN_L

R13

1k

R14
120

Q1
BC817-16

Q2
NVTR4502P

R15

100k

R16
100k

!CAN_POWER

3.6V DC
Low current output
250mA

!Vbus

From int 5V LDO

C42
100nF

!CAN_RX

C96
100pF
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40 - 5000µA recommanded input current
Vf = 1.25V -> 2*4.7k = 200µA for 3.3V device, and 3000µA for 30V device

!Ant_Deploy_1Antenna_Deploy_1

R7
34K8
REFFAB=0.1%

R8

68K
REFFAB=0.1%

C4
22nF

0-5V 0-2,048V

V
dd

_
m

cu D4

BAT54S

!Ant_Deploy_2Antenna_Deploy_2

R1
34K8
REFFAB=0.1%

R2

68K
REFFAB=0.1%

C1
22nF

0-5V 0-2,048V

V
dd

_
m

cu D1

BAT54S

!Antenna_Detect_CPU_1

Antenna_Detect_2

Q5
BC817-16

Q16
NVTR4502P

R3

100k

R4
100k C2

100pF

!Deploy_Signal_1

3.6V DC
Low current output

1
2

J1

CONN-SIL2

Vbackup

Q17
BC817-16

Q18
NVTR4502P

R5

100k

R6
100k C3

100pF

!Deploy_Signal_2

3.6V DC
Low current output

1
2

J3

CONN-SIL2

Vbackup

1
2

J4

CONN-SIL2

V
dd

_
m

cu D2

BAT54S

R17
100k

R30

1k

Antenna_Detect_1

Vdd_mcu

!Antenna_Detect_CPU_2

1
2

J5

CONN-SIL2

V
dd

_
m

cu D3

BAT54S

R31
100k

R34

1k

Vdd_mcu

!Antenna_Detect_OUT_1

V
dd

_
m

cu D6

BAT54S

R35

1k

!Antenna_Detect_OUT_2

V
dd

_
m

cu D7

BAT54S

R36

1k
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0

1

2
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VOUT2

VOUT1

U5_IN

C78

100pF

A K

D8
MBRS540T3G
DIGIKEY=MBRS540T3GOSCT-ND

A
K

D9

ZENER 27V/1W
FAB=MULTICOMP
REFFAB=1SMA4750
FARNELL=1431152

PVIN1
1

PVIN2
2

NC_1
3

SW2
4

PGND2
5

FB2
6

VOUT3
7

EN3
8

AGND
9

VREG
10

SYNC/MODE
11

PWRGD
12

FB1
13

PGND1
15

EN1
14

SW1
16

P_PAD
17

U14

ADP5310

FU1

1A

L7

6.8u

!PWR_GOOD_1

L8

4.7u

C70

1uF

R66
62k

R67
18k

!V1_EN
R68

100k

R69
470k

!SYNC_MODE

C72

1uF

Q6
BC817-16

Q7
NVTR4502P

R70

100k

R71
100k

Q8
BC817-16

Q9
NVTR4502P

R73
100k

Q10
BC817-16

Q11
NVTR4502P

R74

100k

R75
100k

Vbus

!VCC_VHF

!VCC_UHF

C73

2.2uF
10V

!V_UHF_EN

!V_VHF_EN

!Vbus_EN

C75

1uF

Vdd_mcu

R76
100k

A
K

D10
MBRS540T3G

DIGIKEY=MBRS540T3GOSCT-ND

Q12
BC817-16

Q13
NVTR4502P

R77

100k

R78
100k

Vbypass

C76

100pF

!BYPASS_EN

Vbypass

R79
100k

Vbackup

2.2V DC
Low current output

Vout
5

Vin
1

GND
2

U15

XC6201P182MR
Ref Mouser :
1.8V : 865-XC6201P202MR-G
2.2V : 865-XC6201P222MR-G
2.5V : 865-XC6201P252MR-G

250mA

3.6V DC
Low current output
250mA

3.3V - 7.5V DC

TP6
TEST POINT

C77

100nF

Vout
1

Vin
3

GND
2

U16

XC6201P502PRN

C74

10uF

C71

10uFC81

10uF

!Vbatt_Meas

V
ex

t_
in

R9

100k

IN_1
1

IN_2
2

ON
3

GND
4

OUT_2
8

OUT_1
7

FAULT
6

SET
5

U8

MAX892LEUA+

IN_1
1

IN_2
2

ON
3

GND
4

OUT_2
8

OUT_1
7

FAULT
6

SET
5

U9

MAX892LEUA+

R45

10k

R46

10k

R47
10k

C101
1nF

C102
1nF

R48
10k

R49

10k

R50
10k

C103
1nF

Q19

MMBT2907
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0
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C87

12pF

C88

12pF

1
3

2
4

X3

QUARTZ 8MHz
GND=!GND
FAB=AKER
REFFAB=C7S-8.000-12-3030-X
FARNELL=1538807

C89

100nF

C90

100nF

C91

100nF

C92

100nF

Vdd_MCU

TP8
TEST POINT

TP9
TEST POINT

I2C BUS

MAIN

TP10
TEST POINT

1
2
3
4
5
6

J11

CONN-SIL6

SWDIO

SWCLK

SWO

NRST

SWD

R82

22
R83

22
R84

22

R85

22

Vdd_MCU

R81

22

ST Nucleo Jlink
header pinout

PE2
1

PE3
2

PE4
3

PE5
4

PE6
5

VBAT
6

PC13
7

PC14+OSC32_IN
8

PC15+OSC32_OUT
9

VSS
10

VDD
11

PH0-+OSC_IN
12

PH1-+OSC_OUT
13

NRST
14

PC0
15

PC1
16

PC2
17

PC3
18

VSSA
19

VREF-
20

VREF+
21

VDDA
22

PA0
23

PA1
24

PA2
25

PA3
26

VSS
27

VDD
28

PA4
29

PA5
30

PA6
31

PA7
32

PC4
33

PC5
34

PB0
35

PB1
36

PB2
37

PE7
38

PE8
39

PE9
40

PE10
41

PE11
42

PE12
43

PE13
44

PE14
45

PE15
46

PB10
47

PB11
48

VSS
49

VDD
50

PB12
51

PB13
52

PB14
53

PB15
54

PD8
55

PD9
56

PD10
57

PD11
58

PD12
59

PD13
60

PD14
61

PD15
62

PC6
63

PC7
64

PC8
65

PC9
66

PA8
67

PA9
68

PA10
69

PA11
70

PA12
71

PA13+JTMS/SWDIO
72

VDD
73

VSS
74

VDD
75

PA14+JTCK/SWCLK
76

PA15+JTDI
77

PC10
78

PC11
79

PC12
80

PD0
81

PD1
82

PD2
83

PD3
84

PD4
85

PD5
86

PD6
87

PD7
88

PB3+JTDO/TRACESWO
89

PB4+NJTRST
90

PB5
91

PB6
92

PB7
93

PH3+BOOT0
94

PB8
95

PB9
96

PE0
97

PE1
98

VSS
99

VDD
100

U17

STM32L451VET6
Farnell=2855717
STM32L451VCT6 - 256ko
STM32L451VET6 - 512ko

C82

100nF

C83

100nF

SWO

SWDIO
SWCLK

NRST

R86

100k

TP7
TEST POINT

CLOCK

C84

6pF

C85

6pF

RTC
CLOCK

1
2

X2
QUARTZ_ABS25

FAB=ABRACON
REFFAB=ABS25-32.768KHZ-6-T
FARNELL=2101354

C86 100nF

DECOUPLING

MCU

SCL
6

SDA
5

WP
7

A0
1

A1
2

A2
3

VCC
8

GND
4

U18

24AA1026
Farnell=1971894

!Int_SDA_1

1
2
3
4
5
6

J12

CONN-SIL6

UART DEBUG

GND - BLACK
CTS - BROWN -> NC
VCC - RED -> NC
TXD - ORANGE
RXD - YELLOW
RTS - GREEN -> NC

FTDI - PINOUT

Debug_RXD

Debug_TXD

Debug_TXD
Debug_RXD

Vdd_MCU

!UART_TX
!UART_RX

!Int_SCL_1
!Int_SDA_1

!Int_SCL_1

!EEPROM_Ctrl

!Vcc_I2C_1_PULLUPS

!EXT_485_POWER

!EXT_I2C_POWER_A

!EXT_I2C_OE
!EXT_I2C_POWER_B

!EEPROM_Ctrl

C64

100nF
B0 read address : 0xA1

Internal

!LV_Ext_SDA
!LV_Ext_SCL

!PWR_GOOD_1

!Vbatt_Meas

!Vbus_EN

!BYPASS_EN

!SYNC_MODE

I2C BUS
External

Serial debug BUS

Q14
BC817-16

Q15
NVTR4502P

R100

100k

R101
100k

Sample_Vbat_Ctrl

R102
330k

R103
100k

Sampled_Vbat

Sampled_Vbat

Sample_Vbat_Ctrl

!SPI2_UHF_CLK

!SPI2_UHF_MOSI
!SPI2_UHF_MISO

!TCXO_CTRL
!ADF7030_SS

JTDI NJTRST

SDA

SCL

!FE_BYP

UART BUS
External

!CAN_RX
!CAN_TXCAN BUS

!Ant_Deploy_1
!Ant_Deploy_2

!Antenna_Detect_CPU_1
!Antenna_Detect_CPU_2

!Deploy_Signal_1
!Deploy_Signal_2

!Antenna_Detect_OUT_1
!Antenna_Detect_OUT_2
!V_VHF_EN
!V_UHF_EN
!CAN_POWER

Antennas Management

UHF Bus

!V_PA_EN

!SPI3_EXT_CLK
!SPI3_EXT_MISO
!SPI3_EXT_MOSI

!SPI3_EXT_CS

External SPI Bus

!SPI1_VHF_CS
!SPI1_VHF_CLK
!SPI1_VHF_MISO
!SPI1_VHF_MOSI

!NIRQ_VHF

R43
10k

R44
10k

!Vcc_I2C_1_PULLUPS

!FE_EN

!V1_EN

!ADF7030_RST
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L2

100n

L3

100n

L4

100n

C5

100pF

C6

100pF

C7
100pF

C8
100pF

L9
100n

C9

100pF

L10
100n

C25
100pF

C26

100pF

C31
100pF

C32
100pF

VHF_ANTENNA

13

24

X4
QUARTZ_4PINS

FRONTEND VHF

CCT011

ANT

RX

TX

CSD

CTX

C55

1nF

C56

100nF

C57

100nF

C58

100nF

RADIO VCC decoupling capacitors

C59

10uF

C60

100nF

C61

100nF

!SPI1_VHF_CS
!SPI1_VHF_MOSI
!SPI1_VHF_MISO
!SPI1_VHF_CLK
!NIRQ_VHF

SDN
1

RXP
2

RXN
3

TX
4

NC
5

V
D

D
_1

6

T
X

R
A

M
P

7

V
D

D
_2

8

G
P

IO
0

9

G
P

IO
1

10

NSEL
15

SDI
14

SDO
13

SCLK
12

NIRQ
11

E
P

21

G
P

IO
3

20

G
P

IO
2

19

G
N

D
18

X
IN

17

X
O

U
T

16 L1

Si4463-C2A-GM

L16
550nH

V
C

C
_V

H
F

VCC_VHF
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1
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9

RST
1

VBAT1
2

CREG1
3

VBAT2
4

CREG2
5

LNAIN1
6

LNAIN2
7

NC1
8

CREG3
9

NC2
10

NC3
11

PAOUT1
12

PAOUT2
13

VBAT3
14

CREG4
15

GPIO0
16

GPIO1
17

GPIO2
18

GPIO3
19

NC4
20

VBAT6
40

CLF
39

CREG7
38

CREG6
37

HFXTALN
36

HFXTALP
35

CREG5
34

NC7
33

GPIO7
32

NC6
31

NC5
30

GPIO6
29

CS
28

SCLK
27

MISO
26

MOSI
25

VBAT5
24

VBAT4
23

GPIO5
22

GPIO4
21

PAD
41

U2

ADF7030-1BCPZN
40-WFQFN

CTRL
2

V
C

C
1

G
N

D
3

OUT 4

X1

TXC

C10

1nF

C11
1nF

C12

100nF

C13
100nF

C14
100nF

C15
100nF

C16
100nF

C17
100nF

C18

100nF

C19

100nF

C20

100nF

C21

100nF

C22

12pF

!ADF7030_SS
!SPI2_UHF_CLK

!SPI2_UHF_MOSI
!SPI2_UHF_MISO

!ADF7030_GPIO4

!ADF7030_RST

L5

470nH

C23

2.2nF

RADIO VCC decoupling capacitors

C24
100nF

!TCXO_CTRL

TCXO

FE_TRX

TP1

TP2

TP3
TP4

C27

10uF

R19

R0

C28

100nF

C29

100nF

R20

470k

R21

470k

!ADF7030_GPIO5

D5
SUPPR ESD BIDIR 15V 0.1PF
FAB=PANASONIC
REFFAB=EZAEG3A50AV
FARNELL=1292692

R18
470k

R23

470k

R2422

!FE_TRX
ADF7030 GPIO6

R22
470k

!FE_EN

!FE_BYP
MCU

MCU

TRANSCEIVER

UHF_ANTENNA

C30

2.2nF
100V

Hign voltage
CAPACITOR

+ transient suppressor

26MHZ

R97
10k

UHF

FRONT_END UHF

CCT010

RX
RX2

Com_Antenna

FE_BYP

FE_TRX

FE_EN

TX

L17
185nH

VCC_UHFVCC_UHF

VCC_UHF

VCC_UHF
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0

1

2

3

4

5

6

7

8

9

L6

7.5nH

C33

82pF

C34

2.2nF

C35

27pF

L11
27nH

L12

2.2nH

A
N

T

C36

1uF

C37

1nF

C52

1nF

L13

15nH

L14
10nH

C53

7nF

C54

1uF

TX

L15

FERRITE

CSD

CTX

CSD
1

TX
2

CTX
3

RX
4

V
C

C
1

16

V
C

C
0

15

V
C

C
2

14

P
A

ou
t

13

GND 12

GND 11

TX_In 10

GND 9

N
C

5

G
N

D
6

B
yp

7

A
N

T
8

P
A

D
17 U5

SKY65267

GROUND_1
1

INPUT
2

GROUND_2
3G

R
O

U
N

D
_3

4

GROUND_4
5

OUTPUT
6

GROUND_5
7

G
R

O
U

N
D

_6
8

U6

RBP-140+

RX

B
yp

VCC_VHF
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0

1

2

3

4

5

6

7

8

9

TX

GND
1

TR
2
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