
Accelerometer

Voltage Regulator

Battery ChargingD21 USB

GPS Circuit SAMD21 Microcontroller

SFF headers

RGB LED

Battery measurement

SARA USB header

Battery & Solar JST connector

Reset button

I2C pull-ups

ATSAMD21G18A-MU

V_BATT

3.3V

2k

GND

V_BATT

10uF

GND

GND

5V

GND

15pF 15pF

GND

1uFG
N

D

10k

3.3V

100nF 100nF

GND

GND

100nF

GND

GND

1uF

GND

3.3V

1u
F

G
N

D

3.3V

GND

GNDGND GNDGND

3.3V

12p-2.5412p-2.54

GND

3.3V
300R

806R

360R

KMR421NGLFS

SML-LX0404SIUPGUSB

32.768kHz

100nF

10uF

5V

GND

10
0n

H

22pF

22
pF

G
N

D

4.
7M

10
M

V_BATT

GND

100nF

GND
GND

10uF

GND

 MCP73831-2ACI/MC GND

GND YELLOW

2k

V_BATT V_SOLAR

GND

GND

10uF

G
N

D

LSM303AGRTR

3k

3k

3.3V

100nF

GND

GND

220nF

3.3V

3.3V
GND

MIC94042YFL

G
N

D

GND

G
N

D

5V 5V

ZX62D-B-5PA8

DNP

G
N

D

10
k

GND

DMG1012UW

4.
7M

GND

R12C19

D5

ANT_DET12

ANT_OFF35
ANT_OK34

D_SEL32

EXTINT13

GND 18

GND_PAD1 GND_5

GND_PAD2 GND_4

GND_PAD3 GND_3

GND_PAD4 GND_6

GND_PAD5 GND_2

GND_PAD6 GND_7

GND_PAD7 GND_1

RESERVED3 3

RESERVED4 4

RESERVED10 10

RESERVED11 11

RESERVED17 17

RESERVED22 22

RESERVED23 23

RESERVED24 24

RESERVED25 25

RESERVED26 26

RESERVED27 27

RESERVED28 28

RESERVED33 33

RESERVED36 36
RESET14

RF_GND2
RF_IN1

RTC_I9
RTC_O8

RX_MOSI15

SCL_SCK29

SDA_CS30

TIMEPULSE31

TX_MISO16

USB_DM5

USB_DP6

VCC 19

VCC_BCKP 21
VCC_IO 20

V_USB7
C20 C15

IN1

GND2

OUT 5

EN3 BP 4

C17

R15

C18 C4

C16

C5

C
6

GND118

GND235

GND342

GNDANA5

PA0/XIN321

PA1/XOUT322

PA2/EIC/AIN0 3

PA3/EIC/REF/AIN1 4

PA4/EIC/REF/AIN4/SCOM0PAD0/TC0 9

PA5/EIC/AIN5/SCOM0PAD1/TC0 10

PA6/EIC/AIN6/SCOM0PAD2/TC1 11

PA7/EIC/AIN7/SCOM0PAD3/TC1 12

PA8/I2C/AIN16/SCOM2PAD0+/TC0 13

PA9/I2C/EIC/AIN17/SCOM2PAD1+/TC0 14

PA10/EIC/AIN18/SCOM2PAD2+/TC1 15

PA11/EIC/AIN19/SCOM2PAD3+/TC1 16

PA12/I2C/EIC/SCOM2PAD0+/TC2 21

PA13/I2C/EIC/SCOM2PAD1+/TC2 22

PA14/XIN/EIC/SCOM2PAD2+/TC3 23

PA15/XOUT/EIC/SCOM2PAD3+/TC3 24

PA16/I2C/EIC/SCOM1PAD0+/TC2 25

PA17/I2C/EIC/SCOM1PAD1+/TC2 26

PA18/EIC/SCOM1PAD2+/TC3 27

PA19/EIC/SCOM1PAD3+/TC3 28

PA20/EIC/SCOM5PAD2+ 29

PA21/EIC/SCOM5PAD3+ 30

PA22/I2C/EIC/SCOM5PAD0+/TC4 31

PA23/I2C/EIC/SCOM5PAD1+/TC4 32

PA24/EIC/SCOM3PAD2+/TC533
PA25/EIC/SCOM3PAD3+/TC534 PA27/EIC 39

PA28/EIC 41

PA30/EIC/SCOM1PAD2/TC145

PA31/EIC/SCOM1PAD3/TC146

PB2/EIC/AIN10/SCOM5PAD0 47

PB3/EIC/AIN11/SCOM5PAD1 48

PB8/EIC/AIN2/SCOM4PAD0/TC4 7

PB9/EIC/AIN3/SCOM4PAD1//TC4 8

PB10/EIC/SCOM4PAD2/TC5 19

PB11/EIC/SCOM4PAD3/TC5 20

PB22/EIC/SCOM5PAD237

PB23/EIC/SCOM5PAD338

RESETN40

VDDANA6

VDDCORE143

VDDIN44

VDDIO117

VDDIO236

U4

G
N

D
1

G
N

D
2

G
N

D
3

G
N

D
4

RF_IN RF_OUT

1
2
3
4
5
6
7
8
9
10
11
12

J8
1
2
3
4
5
6
7
8
9

10
11
12

J5

R3

R1

R2

A01 A1 3

B02 B1 4

SW

RGB

Y1

Y2

C9

C14

D6

L1

C1

C
2

R
9

R
8 C8

C7

VIN1*2

STAT5

VBAT 3*2

PROG 8

VSS 6

EP C_PADNC7

U8

D7

R14

SJ1

SJ3

SJ2

C3

C1 5
CS_XL2

GND 6

GND1 8

INT1_XL12

INT2_XL11

SCL/SPC1

SDA/SDI/SDO4

CS_MAG3

INT_MAG/DRDY7

VDD 9

VDD_IO 10

U5

R6

R5

C11

C10

J1

VIN3

EN4

VOUT 1

GND 2

U3

D
4

D
3

D+
D-

GND
ID

SHIELD

VBUS

J3

1
2
3
4

J6 D8

Q2

R
10

Q3

5V
D-
D+

GND

TP3

SJ4

J2 J4Q1

Q4

R
26

GND/2.4A GND/2.4AGND/2.4A
3.3V/2.2B

RESET

RESET

RESET
V_BATT/2.4A

V_BATT/2.4A
V_BATT/2.4A

5V

5V

5V

GPS_PWR

GPS_PWR

GPS_ENABLE

GPS_ENABLE

SWCLK

SWCLK

SWDIO

SWDIO

ACCEL_SCL

ACCEL_SCL

ACCEL_SCL

ACCEL_SCL

ACCEL_SCL

ACCEL_SDA

ACCEL_SDA

ACCEL_SDA

ACCEL_SDA

ACCEL_SDA

INT2

INT2

INT1

INT1

GREEN

GREEN

RED

RED

BLUE

BLUE

AIN16

AIN16

AIN17

AIN17

AIN18

AIN18

AIN19

AIN19

AIN6

AIN6

AIN7

AIN7
AIN5

AIN5

AIN2

AIN2

AIN3

AIN3

AIN10

AIN10

AIN0/VOUT

AIN0/VOUT

AIN1/VREFA

AIN1/VREFA

GPS_TIMEPULSE

GPS_TIMEPULSE

REGULATOR_IN

AIN11

AIN11

USBP

USBP

USBP

USBN

USBN

USBN

INT3
INT3

UBLOX_TX_3V3/2.2C
UBLOX_RX_3V3/2.3C

PWR_ON/2.6B

UBLOX_PWR/2.4A

SARA_USB_P/2.6D
SARA_USB_N/2.6D

SARA_USB_IN/2.4B

LVLSHIFT_ENABLE/2.3B

V_SOLAR

V_SOLAR

SARA_1.8V/2.2D

3c
Nick Leijenhorst

Gregory Knauff

SODAQ

Micro USB

Reviewed by:

Designed by:

Project #:

A

B

C

D

E

1 2 3 4 5 6 7 8

A

B

C

D

E

1 2 3 4 5 6 7 8

Decoupling for VDD

D_SEL is unconnected, 
which will enable UART and I2C

V_USB must be pulled to
GND if not used

1575.42 Mhz SAW filter

Remove solder jumper to disable reset button

Test pads under USB connector

SARA is protected against reverse voltage
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Place R11 for N2 module
Place R20 for U2, G3, R4, N3

Place R24 for N2, R410
Place R23 for N3, R412, G3, U2

Integrated bias resistors

PWR_ON from SARA module
can be either pulled low by the MCU
or by connecting the SARA USB power
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- Changed UART of SARA module to make it identical to the regular SODAQ ONE
- Changed power switches to MIC94042

- Added reverse voltage protection on battery
- Added 0-ohm jumpers to SARA module like in the AFF
- Added a switch to pull PWR_ON low when USB is connected
- Added SARA USB male header to the board
- Moved the 2 SFF headers 2mm to the right to make room for SARA USB male header
- Removed pulldown on GPS power switch (it has internal pulldown resistor)
- SARA module will now be powered when SARA USB is powered
- 3.3V LDO will go on when SARA USB is powered
- Level shifter can be enabled/disabled for power savings
- PWR_ON pin has 10K series resistor to prevent short circuits
- SARA USB has reverse voltage protection

Rev 1

Rev 2

Rev 3
- Connected V_INT from SARA to MCU through a level shifter
- SARA symbol changed to represent ublox app note
- PWR_ON pin is now pulled low through a NPN transistor if SARA USB is connected
- R10 removed
- Added 4 test pads under the USB connector which can be used to solder a cable, or used in a test rig (1.27mm pitch spacing)
- Footprint for SIM chip added
- Replaced all diodes on the board with alternatives that have a lower forward voltage drop
- Replaced D1 and D6 with P-FETs in order to reduce forward voltage drop during normal operation
- Change R1 to 2K
- Headers now placed on bottom to avoid confusion for assembly
- All P-FETs are now the same, lower RdsON
- 0R resistor added between 3.3V and GPS antenna power
- Added more protection on SIM card connector
- Modified USB connector footprint to exactly match the datasheet

Rev 3b
- Updated PWR_ON circuit, SARA USB goes through NPN transistor and the MCU goes through the old design 
  from rev2 which is proven and works
- Updated schematic frames
- Updated schematic around SIM card connector (aesthetic change only for consistency across SODAQ SARA products)


