
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

BG96
BATTERY

LTE ANTENNA

GPS ANTTENA

3.7V

FLASH

NANO SIM

ESIM

1，GPS should be 3-5V 

2, externel interface is 1.8V

nRF52840
UART

Control
signals

RESERVED

USB

CHARGER
CHIP

5V FROM USB or 
DC CONNECTOR

I2C

SENSOR

3-AXIS Humidity
Temperature

Ambient
Light pressure

EXTENDED IO
(1.8V LEVEL)

Title

Size Document Number Re v

Date: Sheet o f

<Doc> V1.0

WisTrio-Celullar RAK5010

A3

1 4Thursday, January 17, 2019

Title

Size Document Number Re v

Date: Sheet o f

<Doc> V1.0

WisTrio-Celullar RAK5010

A3

1 4Thursday, January 17, 2019

Title

Size Document Number Re v

Date: Sheet o f

<Doc> V1.0

WisTrio-Celullar RAK5010

A3

1 4Thursday, January 17, 2019



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

RESERVED FOR BC95

N.C

VBUS_BG96

USB-

USB+

BG96_USB+
BG96_USB-

BG96_RX
BG96_TX

SIM_VDD
SIM_RST

SIM_PRESENCE

SIM_DATA
SIM_CLK

BG96_RESET_N

BG96_RESET_N

BG96_RESET_N

BG96_PWRKEY_N

BG96_PWRKEY_N

BG96_STATUS
BG96_NETLIGHT

BG96_RESET BG96_PWRKEY
BG96_W_DISABLE

BG96_RESET_N BG96_PWRKEY_N
BG96_W_DISABLE_N

BG96_W_DISABLE_N

BG96_UART3_RX
BG96_UART3_TX

BG96_PSM

BG96_DTR
BG96_AP_READY

BG96_RI

BG96_DBG_RX
BG96_DBG_TX

BG96_STATUS

GPS_EN

GPS_EN

SIM_RST
SIM_VDD

SIM_CLK
SIM_DATA

SIM_PRESENCE
SIM_CLK
SIM_RST
SIM_VDD SIM_DATA

SIM_CLK

SIM_RST

SIM_DATA

SIM_PRESENCE

SIM_CLK

SIM_DATA

SIM_RST

BG96_STATUS BG96_NETLIGHT

BG96_CTS
BG96_RTS

BG96_RESET
BG96_PWRKEY
BG96_W_DISABLE

BG96_DTR
BG96_AP_READY
BG96_PSM
BG96_RI

NRF_RESET

GND

USB+
USB-

BG96_USB+
BG96_USB-
NRF_USB+
NRF_USB-

5V0
VDD_EXT_1V8

VCC_GPS

VDD_EXT_1V8

VBAT VCC_GPS
VDD_EXT_1V8

VBAT
VBAT

VBAT VBAT

BG96_STATUS 3

GPS_EN 3

BG96_RX3
BG96_TX3
BG96_CTS3
BG96_RTS3

BG96_RESET 3
BG96_PWRKEY 3
BG96_W_DISABLE 3

BG96_DTR 3
BG96_AP_READY 3
BG96_PSM 3
BG96_RI 3

VBUS_BG96 3

NRF_RESET 3

NRF_USB+ 3
NRF_USB- 3

Title

Size Document Number Re v

Date: Sheet o f

<Doc> V1.0

WisTrio RAK5010

A3

2 4Wednesday, May 22, 2019

Title

Size Document Number Re v

Date: Sheet o f

<Doc> V1.0

WisTrio RAK5010

A3

2 4Wednesday, May 22, 2019

Title

Size Document Number Re v

Date: Sheet o f

<Doc> V1.0

WisTrio RAK5010

A3

2 4Wednesday, May 22, 2019

U2

LRC399-04AT1G

IO1
1

GND
2

IO2
3

IO3
4 5
5 IO4
6

R11

30.9k

±10%

C15

100nF

10V

Q5

DTC043ZEBTL

2
E

1 B

3 C

R13 0

R33 0

C4

100nF

±5%

C7

10pF

50V

R5
4.7K

±5%
C19 33pF
50V

±5%

C9

33pF

50V

±10%

C5
100uF

6.3V

BG96

U1A

PSM_IND
1

PWRKEY
15

RESET_N
17

W_DISABLE#
18

AP_READY
19

STATUS
20

NETLIGHT
21

DTR
30

DCD
38

RI
39

USIM_PRESENCE
42

USIM_VDD
43

USIM_RST
44

USIM_DATA
45

USIM_CLK
46

USIM_GND
47

ANT_GNSS
49

ANT_MAIN
60

BG96

U1B

ADC1
2

USB_DP
9

USB_DM
10

DBG_RXD
22

DBG_TXD
23

ADC0
24

UART3_TXD
27 UART3_RXD
28

RXD
34

TXD
35

CTS
36

RTS
37

PCM_CLK
4

PCM_SYNC
5

PCM_IN
6

PCM_OUT
7

GPIO26
26

I2C_SCL
40

I2C_SDA
41

GPIO64
64

USB_BOOT
75

C13

NC

R10
10K

±10%

C11
100uF

6.3V

R6
4.7K

R30 NC

Q4

DTC143ZEBTL

2
E

1 B

3 C

C2

NC

L1 47nH

TP3

J4

4P
IN

VBUS
1

D-
2

D+
3

ID
4

GND
5

G
N

D
6

G
N

D
7

G
N

D
8 9

G
N

D

E1
600

±5%

C8

10pF

50V
R4 0 ±10%

C3

100nF

10V

D2
RED

1
2

TP1

±5%

C6

33pF

50V

Q1

DTC043ZEBTL

2
E

1 B

3 C

J2

IPEX

P1
1

P2
2

P3
3

R15 NC

Q6

DTC043ZEBTL

2
E

1 B

3 C

±5%
C12 100pF
50V

±5%
C16 33pF
50V

±10%

C17
100nF

10V

E2

600

R31 NC

R3 0

Q3
IRLML6401TRPBF

D3

G
1

S 2

D1
BLUE

1
2

±10%

C10

100nF

10V

TP2

C14

NC

J5

SIM_NANO

VCC
C1

RST
C2

CLK
C3

PRESENT
CD GND

C5VPP
C6IO
C7

M1
8

M2
9

M3
10M4
11

R1 0

BG96

U1C

VDD_EXT
29

VBAT_BB1
32

VBAT_BB2
33

GND1
71

GND2
72

GND3
73

GND4
74

GND5
79

GND6
80

GND7
81

GND8
82

GND9
89

GND10
90

GND11
91

GND12
100

GND13
101

GND14
102

GND15
3

USB_VBUS
8

GND16
31

GND17
48

GND18
50

VBAT_RF1
52

VBAT_RF2
53

GND19
54

GND20
55

GND21
58

GND22
59

GND23
61

GND24
62

GND25
67

GND26
68

GND27
69

GND28
70

J1

IPEX

P1
1

P2
2

P3
3

R2 10

R7 NC

±5%
C18 33pF
50V

Q2

DTC043ZEBTL

2
E

1 B

3 C

R32 0

J7

12VDC

NC1
3

NC2
4

P1
1

P2
2R16 NC

R9 NC

U3

M2M_320

GND
1

IO
2

NC1
3

NC2
4

NC3
5CLK
6RST
7VDD
8

PAD
9

U4

LRC399-04AT1G

IO1
1

GND
2

IO2
3

IO3
45
5IO4
6 R14 NC

J6

12VDC

NC1
3

NC2
4

P1
1

P2
2

R12
10K

C1

NC

Q7

DTC043ZEBTL
2

E

1 B

3 C

BG96

U1D

RSVD1
11

RSVD2
12

RSVD3
13

RSVD4
14

RSVD5
16

RSVD6
25

RSVD7
51

RSVD8
56

RSVD9
57

RSVD10
63

RSVD11
65

RSVD12
66

RSVD13
76

RSVD14
77

RSVD15
78

RSVD16
83

RSVD17
84

RSVD18
85

RSVD19
86

RSVD20
87

RSVD21
88

RSVD22
92

RSVD23
93

RSVD24
94

RSVD25
95

RSVD26
96

RSVD27
97

RSVD28
98

RSVD29
99



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Motion sensor pressure sensor

ADDR: 1000100
ADDR: 1110000 

ADDR:  1011100
ADDR: 0011001

Humidity and Temperature Sensor Ambient Light sensor 

NRF_SCL

NRF_SDA

VDD_LPS22

VDD_LPS22

LPS22_INT

VDD_LIS3DH

NRF_SCL

VDD_LIS3DHNRF_SDA

LIS3DH_INT

ADC_VBAT

BAT_SET

CHG_DET

NRF_SCL NRF_SDA
NRF_SDA

OPT3001_INT

NRF_SCL

NRF_SDA

NRF_SCL

VDD_LIS3DH

VBUS_BG96

CONN_5V0

CONN_5V0

VBAT

VBAT

1V8
1V8

1V8

1V8

1V8

5V0
VBAT

5V0

VBAT

LPS22_INT

LIS3DH_INT

ADC_VBAT

BAT_SET

CHG_DET

NRF_SDA

NRF_SCL

OPT3001_INT

VBUS_BG963

Title

Size Document Number Re v

Date: Sheet o f

<Doc> V1.0

WisTrio RAK5010

A3

3 4Wednesday, May 22, 2019

Title

Size Document Number Re v

Date: Sheet o f

<Doc> V1.0

WisTrio RAK5010

A3

3 4Wednesday, May 22, 2019

Title

Size Document Number Re v

Date: Sheet o f

<Doc> V1.0

WisTrio RAK5010

A3

3 4Wednesday, May 22, 2019

U6

SHTC3

VDD
1

SCL
2

SDA
3

GND
4

PAD
5

LIS3DH

U9

VDD_IO
1

NC1
2

NC2
3

SCL/SPC
4

GND1
5

ADC3
13

GND2
12

INT1
11

RES
10

INT2
9

A
D

C
1

16

A
D

C
2

15

V
D

D
14

S
D

A
6

S
D

O
/S

A
0

7

C
S

8

R25

10K

R18 2K

±10%

C26
100nF

10V

±10%

C21
10uF

16V

±10%

C20
1uF

16V

R22 0

R26 0

TP4054

U5

CHRG
1

GND
2

BAT
3

PROG
5

VCC
4

R20

1.5M

±10%

C22
100nF

10V

D6

MBR140SFT1G

1 2

R27 0

BATT_CONN

P2

1
1 2
2

R23 0

±10%

C24
100nF

10V

Solar_conn_2P

P1

1
1

2
2

±10%
C25100nF

10V

±10%

C27
100nF

10V

R17 800K

LPS22HB

U8

VDD
10

GND1
9

GND2
8

RESERVED
3

SDA/SDI/SDO
4

SDO/SA0
5

V
D

D
_I

O
1

S
C

L/
S

P
C

2

IN
T

_D
R

D
Y

7

C
S

6

R21

1M

R19 1.5K

R24

10K

D3

MBR140SFT1G

1 2

±10%

C23
100nF

10V

U7

OPT3001DNPR

VDD
1

ADDR
2

GND
3

SCL
4

INT
5

SDA
6

PAD
7

D4

LBZT52B5V6T1G

2
1



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

820PF

DEC4_6

DEC4_6

GPS_EN

SWDIO
SWDCLK

CHG_DET

BAT_SET

ADC_VBAT

LPS22_INT

NRF_SDA

NRF_SCL

LIS3DH_INT
OPT3001_INT

NRF_LED1

BG96_RESET
BG96_PWRKEY
BG96_W_DISABLE

BG96_DTR
BG96_AP_READY
BG96_PSM
BG96_RI

BG96_STATUS

SWDIO
SWDCLK

N
R

F
_U

S
B

-
N

R
F

_U
S

B
+

N
R

F
_R

E
S

E
T

NRF_RESET

QSPI_DIO3
QSPI_CLK
QSPI_DIO0

QSPI_CS
QSPI_DIO1
QSPI_DIO2

Q
S

P
I_

D
IO

0
Q

S
P

I_
D

IO
1

Q
S

P
I_

D
IO

2
Q

S
P

I_
D

IO
3

Q
S

P
I_

C
LK

Q
S

P
I_

C
S

NFC1
NFC2

NFC2
NFC1

NRF_USB+
NRF_USB-

GPS_EN

BG96_RI

NRF_LED1

BG96_RX

BG96_TX

BG96_CTS

BG96_RTS

CHG_DET
BAT_SET

N
R

F
_I

O
1

N
R

F
_I

O
2

N
R

F
_S

C
L

N
R

F
_S

D
A

O
P

T
30

01
_I

N
T

LI
S

3D
H

_I
N

T
LP

S
22

_I
N

T
B

G
96

_R
E

S
E

T
B

G
96

_P
W

R
K

E
Y

B
G

96
_S

T
A

T
U

S

B
G

96
_W

_D
IS

A
B

LE

BG96_DTR

B
G

96
_A

P
_R

E
A

D
Y

B
G

96
_P

S
M

NRF_AIN1
ADC_VBAT

IO1

IO2
IO3
IO4

NRF_AIN1

NRF_IO4

NRF_IO3

IO4

IO3

NRF_IO2

NRF_IO1

IO2

IO1

VBUS_BG96

VBUS_BG96

NRF_IO3
NRF_IO4

VBAT

VDD_NRF

VDD_NRF

VDD_NRF

VDD_NRF
VDD_NRF

VBAT

LDO_1V8

1V8
VDD_NRF

1V8

VBAT

VDD_NRF

VDD_NRF

VDD_NRF

VDD_NRF

EXT_VREF

EXT_VREF

EXT_VREF

VDD_NRF

VBAT

GPS_EN 3

BAT_SET

CHG_DET

ADC_VBAT

LPS22_INT

NRF_SDA

NRF_SCL

LIS3DH_INT
OPT3001_INT

BG96_RESET 3
BG96_PWRKEY 3
BG96_W_DISABLE 3

BG96_DTR 3
BG96_AP_READY 3
BG96_PSM 3
BG96_RI 3

BG96_STATUS 3

NRF_RESET 3

NRF_USB+ 3
NRF_USB- 3

BG96_RX3

BG96_TX3

BG96_CTS3

BG96_RTS3

VBUS_BG96 3

Title

Size Document Number Re v

Date: Sheet o f

<Doc> V1.0

WisTrio RAK5010

A3

4 4Tuesday, July 23, 2019

Title

Size Document Number Re v

Date: Sheet o f

<Doc> V1.0

WisTrio RAK5010

A3

4 4Tuesday, July 23, 2019

Title

Size Document Number Re v

Date: Sheet o f

<Doc> V1.0

WisTrio RAK5010

A3

4 4Tuesday, July 23, 2019

L2
13

nH

J10

Header1X4

1
2
3
4

U25

TXS0102DCTR

VCCA
3

A1
5

A2
4

EN
6

GND
2

B2
1

B1
8

VCCB
7

M2

DNP

1
1

±10%

C86
100nF

10V

±0.25pF
C38 5.6pF
50V

ID5

NC

1
1

±20%

C44
4.7uF

6.3V

Q8

DTC043ZEBTL

2
E

1 B

3 C

ANT_BT_3216

J8

1
1

2
2

±10%

C45
NC

10V

±20%

C47
4.7uF

6.3V

M3

DNP

1
1

TP4

C42
NC

±0.25pF

C52
NC

50V

ID6

NC

1
1

±10%

C34
100nF

10V

TP6

L6 NC

M4

DNP

1
1

±20%

C46
4.7uF

6.3V

±10%

C87
10uF

16V

L4 3.9nH

D7
GREEN

1
2

J9

Header1X4

1
2
3
4

±10%

C50
100nF

10V

±5%
C31 12pF
50V

R75 0

X1
32.768K

TP5

TP7

±10%

C28
1uF

10V

ID1

NC

1
1

±10%

C30
NC

10V

±0.25pF

C40
1.0pF

50V

±0.25pF

C89
1.0pF

50V

R76 NC

R28 4.7K

±10%

C33
100nF

10V

±5%
C35 12pF
50V

±10%

C88
100nF

10V

L5 10uH

RP104N181

U23

IN
1

GND
2

EN
3

OUT
5

BYP
4

ID2

NC

1
1

R29
4.7K

J12

Header1X4

1
2
3
4

±10%

C48
100nF

10V

U13

IS25WP064A

CS#
1

SO/SIO1
2

WP#/SIO2
3

GND
4

SI/SIO0
5SCLK
6RESET#/SIO3
7VCC
8

NRF52840-QIAA

U10

DEC1
C1

P0.00/XL1
D2

P0.01/XL2
F2

P0.26
G1

P0.27
H2

P0.04/AIN2
J1

P0.05/AIN3
K2

P0.06
L1

P0.07/TRACECLK
M2

P0.08
N1

P1.08
P2

P1.09/TRACEDATA3
R1

P0.11/TRACEDATA2
T2

P0.12/TRACEDATA1
U1

VDD1
W1

VDDH
Y2

DCCH
AB2

DECUSB
AC5

XC2
A23

XC1
B24

DEC3
D23

DEC6
E24

VSS_PA
F23

ANT
H23

P0.10/NFC2
J24

P0.09/NFC1
L24

DEC5
N24

P1.07
P23

P1.06
R24

P1.05
T23

P1.04
U24

P1.03
V23

P1.02
W24

P1.01
Y23

SWDCLK
AA24SWDIO
AC24

VDD3
AD23

P
0.

31
/A

IN
7

A
8

P
0.

29
/A

IN
5

A
10

P
0.

02
/A

IN
0

A
12

P
1.

15
A

14

P
1.

13
A

16

D
E

C
2

A
18

P
1.

10
A

20

V
D

D
4

A
22

V
D

D
5

B
1

D
C

C
B

3

D
E

C
4

B
5

V
S

S
B

7

P
0.

30
/A

IN
6

B
9

P
0.

28
/A

IN
4

B
11

P
0.

03
/A

IN
1

B
13

P
1.

14
B

15

P
1.

12
B

17

P
1.

11
B

19

P
0.

14
A

C
9

P
0.

16
A

C
11

P
0.

18
/N

R
E

S
E

T
A

C
13

P
0.

19
A

C
15

P
0.

21
A

C
17

P
0.

23
A

C
19

P
0.

25
A

C
21

V
B

U
S

A
D

2

D
-

A
D

4

D
+

A
D

6

P
0.

13
A

D
8

P
0.

15
A

D
10

P
0.

17
A

D
12

V
D

D
2

A
D

14

P
0.

20
A

D
16

P
0.

22
A

D
18

P
0.

24
A

D
20

P
1.

00
/T

R
A

C
E

D
A

T
A

0
A

D
22

V
S

S
1

D
pa

d

L3
10

uH

ID3

NC

1
1

C39 NC

R78 4.7K

J13

IPEX

P1
1

P2
2

P3
3

±10%

C32
1uF

10V

±0.25pF

C41
1.0pF

50V

±0.25pF
C36 5.6pF
50V

±0.25pF

C51
NC

50V

U11

TXS0102DCTR

VCCA
3

A1
5

A2
4

EN
6

GND
2

B2
1

B1
8

VCCB
7±20%

C49
4.7uF

6.3V

±10%

C29
47nF

16V

M1

DNP

1
1

±5%
C37 100pF

50V

ID4

NC

1
1

Y1
Value = 32MHz

2

H
2

3
H

1
1

G
N

D
4

±10%

C43
1nF

50V


