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SPI

UART

ADXL362
Accelerometer

SIM

User LEDs

SWD

I2CMiscellaneous GPIOs
for future use

RF Switches

Note: I2C Bus Capacity Mainboard
MCU:       3pF (Pad Capacitance)
EEPROM: 7pF
PMIC:      ?pF (Assuming 10pF)
PCB:    ~30pF
-------------------------------------
Summe:  50pF

Note: I2C Pull-up Resistor
Rpmin = (Vcc-V_oL,max )/ I_oL
Rpmax = tr / (0,8473 * C_Bus)

tr = 300ns (Fast Mode, 400kHz)
Vcc = 1,8 V
V_oL,max = 0,36 V
I_oL = 3 mA
C_Bus = 50 pF

Rpmin = (1,8V - 0,36V) / 3mA = 480E

Rpmax = 300ns / (0,8473 * 50pF) = 7081E --> 5,6k
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USB and Battery connectors
plus power switch
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Power ON/OFF
physical slide switch

Shutdown discharge circuit,
needed by ADXL362

Micro USB Connector

Battery Connector

Datenblatt:
VOUT4 = VFB4 * (R12 + R13) / R13
VOUT4 = 0,65 * (47k + 11,5k) / 11,5k = 3,3 V

nc
nc

L2: Würth 74479976215
L4: Würth 74479776247A

C10: Murata GRM188R60J106KE47
C11: Murata GRM188R61E225KA12
C14: Murata GRM155C80J105KA12
C15: Murata GRM185C80J475ME11
C16: Murata GRM188R70J225KE15

nc
nc
nc
nc
nc

C17: Murata GRM188R61E106MA73
C18: Murata GRM188R61E475KE11
C19: Murata GRM155C80J105KA12
C20: Murata GRM188R60J106KE47

I2C address: 0x44, 0b1000100x
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has MCU internal pull-up
has MCU internal pull-down

2x5 Pins
1,27 mm

Series resistance for LEDs:
Red: Vf=1,8V, If=2mA
R = (3,3V-1,8V) / 2mA = 750 Ohm --> 750 Ohm
Green: Vf=1,8V, If=2mA
R = (3,3V-1,8V) / 2mA = 750 Ohm --> 750 Ohm
Blue: Vf=2,75V, If=2mA
R = (3,3V-2,75V) / 2mA = 275 Ohm --> 270 Ohm

Series resistance for LED:
Orange: Vf=1,8V, If=2mA
R = (5V-1,8V) / 2mA = 1600 Ohm --> 1600 Ohm

Indicates wheter device is USB powered or not

OSRAM Mini TOPLED

ESD Filter

Nano SIM Connector

Miscellaneous GPIO Pins
for possible future use
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I2C address: 0x50, 0b1010000x
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Antenna + Matching Networks

GPS Low Noise Amplifier

RF Processing
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Matching networks for different LTE bands and GPS.

Values taken from Nordic-Thingy-91 schematic and the Fractus Antenna Application Note 
"TRIO mXTEND Antenna Component & nRF91 Products"
  
| RF_SW3  |  RF_SW2 |  RF_SW1 |      State      |                        Band                    |           Frequency          | Components |
--------------------------------------------------------------------------------------------------------------------------------------------------------
|        0      |       0      |        0      |  RF1 - RFC  |                        8U/D                     |     880 MHz - 960 MHz   |      C35      |
|        0      |       0      |        1      |  RF2 - RFC  |                      Not used                 |             Not used           |     N.A.      |
|        0      |       1      |        0      |  RF3 - RFC  |                  5D, 20U, 26D               |     824 MHz - 894 MHz   |      C39      |
|        0      |       1      |        1      |  RF4 - RFC  |                        GPS                      |   1574 MHz - 1577 MHz  |   C41, L6    |
|        1      |       0      |        0      |  RF5 - RFC  |              12U/D, 17U/D, 28U           |    698 MHz - 748 MHz    |    C37, L8   |
|        1      |       0      |        1      |  RF6 - RFC  |                    Not used                   |             Not used           |   R31, C40  | 
|        1      |       1      |        0      |  RF7 - RFC  |                   13U/D, 28D                |    746 MHz - 803 MHz     |   R32, L9    |
|        1      |       1      |        1      |  RF8 - RFC  |                5U, 20D, 26U                 |     791 MHz - 849 MHz    |   L7, C38    |
|                |               |                |                    | 1U/D, 2U/D, 3U/D, 4U/D, 25U/D   |  1710 MHz - 2200 MHz   |                  |

1710 MHz - 2200 MHz can be received in any state of RF1, RF3, RF5, RF7, RF8
--> supported LTE bands: 1, 2, 3, 4, 5, 8, 12, 13, 17, 20, 25, 26, 28

RF4 GPS:
Thingy91: L=2,2nH, C=2,5pF
Fractus: L=2,9nH, C=3,9pF

RF Antenne
Using Port1

L5: Murata LQW18AN15NG80
L6: Murata LQW15AN2N9C80
L7: Murata LQW15AN6N2C80
L8: Murata LQW15AN5N1C80
L9: Murata LQW18AN4N7C80

C33: Standard
C34: Standard
C35: Murata GQM1875C2E2R5WB12
C36: Murata GQM1875C2ER50WB12
C37: Murata GQM1875C2E5R5WB12
C38: Murata GQM1875C2E9R2BB12
C39: Murata GQM1875C2E1R5WB12
C40: Murata GQM1875C2E3R1WB12
C41: Murata GQM1875C2E3R9WB12

L10: Murata LQW18AN68NG80
L11: Murata LQW18AN8N2C80

C42: Murata GRM1885C2E390FW07
C43: Standard
C44: Standard
C45: Murata GRM1885C2E390FW07
C46: Murata GRM1885C2E390FW07


