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BATTERY

This battery management IC
is made to be used with
Li-Ion single cell batteries
up to 32000 mAh of capacity.

BATTERY MEASUREMENT

Buck/Boost IC

This switch is used to give
priority to USB power.
When no USB is connected,
V_BAT is passed to V_SYS
through Q? transistor.

When USB is present, disables Q?
and enable Q? to pass voltage to V_SYS.

Diode is not really needed,
only in case we want to add
another input source in there,
added for compatibility.

Bypass should be disabled
for our case but could be
nice to try during development
phase the behaviour of
the system with bypass ON.

Added also the option to bypass
the system by jumpar,
so no need to populate
this part for testing.

By default, this DCDC
is always enabled.

USB

SUPPLY SWITCH

This DCDC should only
be enabled when 5V
(eg.: SEN54 sensor)
are going to be
used to reduce
power consumption.

This second stage is used to
enable 3V3 in devices where
the power has been shutdown
by a switch and there's a 3V3
voltage still entering into this device.

This switch disconnect this
power to prevent latchup.

Inductor must have
Isat >2A and low DCR

DCDC 3V3

I2C: 0x55

This VDD is an output
of the internal LDO.
Must NOT be used or
connected to VDD.

DCDC 5V

This is the non-adjustable
version of this chip
with a fixed output of 3V3.
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TEMPERATURE AND HUMIDITY

4.5V - 5.5V

I2C: 0x44
1.08V - 3.6V

SEL_SEN54 should not
be used, this pin will
be connected to GND,
but for testing purposes.

SEN54 is 5V powered,
but I2C signals are LVTTL 3V3
compatible, so no need
to use a level converter.

PM_SENSOR

U7
TPS22917DBV

VIN
1

G
N

D
2

ON
3

CT
4

QOD
5

VOUT
6

C16

22nF

C17

1uF



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date:
KiCad E.D.A. kicad 7.0.1-0

Rev:Size: A4
Id: 4/6

Title: SACAQM Master Node

File: Controller.kicad_sch
Sheet: /Controller/

1
2
3
4
5
6
7

J6
Conn_01x07

L5
BLM18PG121SN1D

+3V3

C21
100nF

R23
10k

C22
15pF

GND

R26
10k

R25
10k

+3V3

C20
47uF

C28
4.7uF

GND

+3.3VP
+3V3

VCC
1

SWDIO
2

~{RST}
3

SWCLK
4

GND
5

SWO
6

J7
SWD_Nordic

C23
4.7uF

R24
1k

GND

C24
100nF

GND

GND

C29
100nF

GND

GND

GND_Shield
1

P0.04
100

ENABLE
101

VDD1
102

VSS
103

GND_Shield
11

VDD_GPIO
12

NC_RSVD_DEBUG
124

NC_RSVD_DEBUG
125

DEC0
13

GND_Shield
14

P0.08
15

P0.09
16

GND_Shield
17

P0.10
18

P0.11
19

P0.05
2

P0.12
20

GND_Shield
21

VDD2
22

P0.13/AIN0
23

P0.14/AIN1
24

P0.15/AIN2
25

P0.16/AIN3
26

GND_Shield
27

P0.17/AIN4
28

P0.18/AIN5
29

P0.06
3

P0.19/AIN6
30

GND_Shield
31

~{RESET}
32

SWDCLK
33

SWDIO
34

P0.20/AIN7
35

GND_Shield
36

P0.21/TRACECLK
37

P0.22/TRACEDATA0
38

P0.23/TRACEDATA1
39

P0.07
4

P0.24/TRACEDATA2
40

GND_Shield
41

P0.25/TRACEDATA3
42

SIM_RST
43

GND_Shield
44

SIM_DET
45

SIM_CLK
46

GND_Shield
47

SIM_IO
48

SIM_1V8
49

GND_Shield
5

GND_Shield
50

GND_Shield
52

MAGPIO2
53

MAGPIO1
54

MAGPIO0
55

GND_Shield
56

VIO
57

SCLK
58

SDATA
59

GND_Shield
6

GND_Shield
60

ANT
61

GND_Shield
62

GND_Shield
63

AUX
64

GND_Shield
65

GND_Shield
66

GPS
67

GND_Shield
68

GND_Shield
69

GND_Shield
7

GND_Shield
72

GND_Shield
74

GND_Shield
75

GND_Shield
76

GND_Shield
77

GND_Shield
78

GND_Shield
79

GND_Shield
8

GND_Shield
80

GND_Shield
81

GND_Shield
82

P0.26
83

P0.27
84

GND_Shield
85

P0.28
86

P0.29
87

P0.30
88

P0.31
89

GND_Shield
9

GND_Shield
90

COEX2
91

COEX1
92

COEX0
93

GND_Shield
94

P0.00
95

P0.01
96

P0.02
97

GND_Shield
98

P0.03
99

U9
nRF9160

+3.3VP

1
2
3
4

J8
Conn_01x04

GND

C25
47uF

+3V3

1
2
3
4
5

J9
Conn_01x05

GND

C26
100nF

C27
15pF

+3.3VP

nRF_I2C_SDA

nRF_SPI_SCK
nRF_SPI_MISO
nRF_SPI_MOSI

nRF_I2C_SCL

P0.15_AIN2

nRF_VDD1
nRF_VDD2

nRF_BTN_DEBUG

nRF_SWDIO
nRF_SWDCLK

nRF_VDD_GPIO

P0.13_AIN0
nRF_BTN_RESET

nRF_VDD_GPIO

P0.14_AIN1

P0.16_AIN3

P0.02

nRF_SWDCLK

nRF_EN_3V3_DEV
nRF_EN_5V

P0.03

nRF_I2C_SDA
nRF_I2C_SCL

nRF_ENABLE

nRF_SIM_IO

nRF_SIG_LTE

nRF_SIG_GPS

nRF_SWDIO

nRF_BTN_MODE

P0.04

nRF_SIM_RST

nRF_SIM_VCC

nRF_SPI_SCK

nRF_LED_DBG

nRF_SIM_CLK

nRF_EN_GPS

nRF_INT_RTC

nRF_SEL_SEN5x

nRF_I2C_SCL
nRF_I2C_SDA

nRF_SPI_MOSI

nRF_UART_TX
nRF_UART_RX

nRF_BQ_GPOUT

P0.13_AIN0

nRF_VDD1

nRF_SPI_NSS_LORA

nRF_LORA_RESET

nRF_ENABLE

P0.03

P0.15_AIN2
P0.14_AIN1

nRF_VDD2

P0.16_AIN3

P0.02

nRF_EN_LORA

P0.04

nRF_SPI_MISO

nRF_LORA_DIO1

nRF_LORA_BUSY

nRF_EN_SEN5x

POWER

IO DEBUG PORTS

4.5V - 5.5V

DEBUGGER I2C PULLUP

C25
47uF

C26
100nF

C27
15pF

C29
100nF

C28
4.7uF

C21
100nF

C22
15pF

C20
47uF

C23
4.7uF

R24
1k

J9
Conn_01x05

1
2
3
4
5

+3.3VP



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date:
KiCad E.D.A. kicad 7.0.1-0

Rev:Size: A4
Id: 5/6

Title: SACAQM Master Node

File: comms.kicad_sch
Sheet: /Comms/

D8
RX

D7
TX

GND

L7
39nH

RXEN
11

SCK
12

MISO
13

MOSI
14

~{NSS}
15

GND
16

ANT
1

BUSY
10

GND
2

3V3
3

~{RESET}
4

TXEN
5

DIO1
6

DIO2
7

DIO3
8

GND
9

U10

RA-01S

C38
15pF

R36
100

R37
100

GND

1

2 3 4

J11
CONMHF1-SMD

R34
10k

R35
10k

R33
270

R29
100

R32
270

R31
100k

C36
2.2uF

1

2 3 4

J10
CONMHF1-SMD

C37
15pF

R27
10k

+3.3VP

1 2

JP13
JP_VCCIO_UART

C41
100nF

C39
47pF

C40
47pF

V
C

C
IO

1

V
C

C
10

CBUS1
11

CBUS0
12

G
N

D
13

CBUS3
14

TXD
15

~{RTS}
16

G
N

D
17

RXD
2

G
N

D
3

~{CTS}
4

CBUS2
5

USBDP
6

USBDM
7

3V3OUT
8

~{RESET}
9

U13
FT230XQ

R39
27

R38
27

GND

C35
56pF

IN
1

G
N

D
2

EN
3

OUT
4

P
A

D
G

N
D

5

U12
SiP32409DNP-T1-GE4

C33

22nF

+3V3

L6

68nH

C32

1uF

C34
56pF

R30

100k

VIN
1

G
N

D
2

ON
3

CT
4

QOD
5

VOUT
6

U11
TPS22917DBV

C30
100nF

C31

47pF

R28
100

GND

+3V3

nRF_EN_LORA

nRF_UART_RX
nRF_UART_TX

nRF_SIG_LTE

nRF_SIG_GPS

nRF_EN_GPS

nRF_SPI_MISO
nRF_SPI_MOSI

V_USB

nRF_LORA_BUSY
nRF_LORA_RESET

nRF_LORA_DIO1

nRF_SPI_SCK

USB_DP
USB_DN

nRF_SPI_NSS_LORA

LTE

GPS

2.97V - 5.5V

Added jumper in case
we need to test this
3V3 from the device.

USB2UART

DNP

LTE

Possible GPS antennas:
- Inventek ACTPAT182-01-IP
- Taoglas AP.17F.07.0064A
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Possible LTE antennas:
- Unictron H2B4MH1F2F0100
- Taoglas FXUB65.07.0180
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As GPS might not
be useful for
our applicvation,
populate this part
only if needed.

2.7V - 3.6V

CONMHF1 connector will be
soldered to this component.

Also an antenna can be
directly soldered.

For testing purposes
a cable can be used.
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IMPORTANT:
Configure PCF8523T CAP_SEL
bit to 1 to select internal
12.5pF capacitors
(see PCF datasheet)
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