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This circuit contains the nRF9151 cellular loT
MCU/module and its required support components.
The device is powered from the board supply (5 V).
The MCU 1/0 domain is configurable via a jumper for
hot swapping, with GPIO_VDD set to either 1.8 V or
3.3 V (default = 3.3 V). The schematic includes
basic power filtering and decoupling.

UL — nRF9151

Integrated GNSS receiver

IArm Cortex—M33 MCU

Integrated RF front end and baseband
Multiple digital interfaces (UART, SPI, 12C)

Integrated power management

|
|
|
|
|
|
! Programmable GPIOs
|
|
|
|
|
|
|

Component Description

Cellular loT System—in—Package (SiP)
Integrated LTE-M / NB—IloT modem

e LoV
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mikroBUS Socket 2 Cjrcuit Description
|

fThis circuit implements a MikroBUS expansion
linterface, a standardized connectivity interface for
lembedded add—on boards. It exposes power rails and
| . . .

1several MCU communication signals to allow
connection of MikroBUS—compatible peripheral
'modules.

VDD_3V3

+3.3V[2

scL—al2c_scL2

3orcsw Dq — MikroBUS Socket

Component Description

RsT2D—29 rsT

o>
n =
XEY]

N

ol TT‘D
o >
nz
v
40
X >

12

SPI_SCK243—=4 SCK RX g—GUART,RX2 |
SPI_MIS023—= MISQ INTH—DINT2 . .
spiMosi20-24mosio | | o wm[E—apwm2 | Standard MikroBUS expansion connector

o o |

17 'Provides SPI interface (MOSI, MISO, SCK, CS)

|
GND  GND ‘

iProvides UART interface (TX, RX)

|
| Provides 12C interface (SDA, SCL)
|

iAdditional control signals (INT, RST, PWM, AN)

| Power rails +5 V and +3.3 V
|

iGND reference for connected modules
|
|
|
|
|
|
|

_——eeee—e———e— e
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! o
| This circuit implements a MikroBUS expansion !

linterface, a standardized connectivity interface for
lembedded add—on boards. It exposes power rails and
| . . .

iseveral MCU communication signals to allow
connection of MikroBUS—compatible peripheral

| modules.

Component Description
[J1 — MikroBUS Socket

VDD_3V3

| |

alla | Standard MikroBUS expansion connector
M +
RSTi[}LgU RsT * SCL;—G\ZC,SCL:L }
SR 4 v | Provides SPI interface (MOSI, MISO, SCK, CS)
SPI SCKi(}% sCK RX |2 UART_RX1 |
SPI_MIS01d——= MISO INTH—D INT1 | . .
SP\,MOSMDL“MOS\Q gPWMB—GPWMi }PI’OVIdES UART interface (TX, RX)
— L \
i i | Provides 12C interface (SDA, SCL)
\

iAdditional control signals (INT, RST, PWM, AN)

| Power rails +5 V and +3.3 V
|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
GND GND }
}
|
|
|
}
I GND reference for connected modules }
|
|
|
|
|
|
|

S |

>
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! | o
| This circuit implements a power indicator LED !

lconnected to the 3.3 V supply rail. When the rail is
| powered, the LED turns on to indicate that the 3.3 V

>

Sheet: /Power LED/
File: power_LED.kicad_sch

Title:
Size: A4 [ Date: Rev:
KiCad E.D.A. 10.0.2 Id: 5/15

4 I 5 [ 6




R14
220

-
a
o
3 >
SYSTEM_LEDD———_}———2{DIN D
(%2
a
>
~N|

M

g& D5
B |SK6805-EC15

wSystem Controlled
RGB LED IClrcmt Descrlptlon

}Th|s circuit implements a digitally controlled RGB

| status LED (NeoPixel—compatible) powered from the

15V supply. The LED is controlled through a
\single—wire data signal from the MCU, allowing

| programmable color and brightness for system status

lindication.

—=

Component Description

r———————————————————

}D5 — SK6805-EC15
\

| Addressable RGB LED with integrated driver
|

iWS2812 / NeoPixel-compatible control protocol

|
iSingle—wire digital data input (DIN)

|
| DOUT for LED chaining
|

}Indlwdually controllable red, green, and blue
i channels

Powered from 5 V

o

R
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GND

i c28

-[ 22nF

;

us
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N =

_LCMJ

L C30
I 22uF I 47uF
GND GND

o |0

L o
T.

SS
SYNC
BOOT
VIN
PHASE
PGND

=l Component Description

=z o
[ | |
\'J:"‘oonauu

<

Conn_01x02  GND
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wPower Swpy | Circuit Description |
|

| L
| This circuit implements a buck (step—down) {

I switching regulator that converts an input voltage in
\the 6—40 V range to a regulated 5 V output supply

} for the system.

L
}US — ISL85410FRZ-T7A
\

| Synchronous buck (step—down) switching regulator
|

| Input voltage range: 3 V — 40 V

|
}Output current: up to 1 A

Integrated high—side and low—side NMOS switches

Adjustable switching frequency: 300 kHz — 2 MHz
(500 kHz default)

Supports PFM or forced PWM operation
Adjustable output voltage via feedback pin

S |
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| |
| This circuit provides a Tag—Connect TC2030
\programmlng and debugging interface for the MCU. It
\exposes the SWD (Serial Wire Debug) signals and
}power reference required to program and debug the

| device.

J2
TC2030

@)
VDD_JTAG>—{vcC o ® swmo%swmo

NRESETG—2] nRESE® @ SWCLK 2D SWCLK
6ND —2{GND ® @  swolBx

O O

>
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UART_RXD—2

=i

UART_TX3——

J3
Conn_01x03
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wUART Debugger | Circuit Description |
|

| |
| This circuit provides a UART debug interface that +\

}allows serial communication between the MCU and an}
lexternal device such as a PC or USB—to—UART ‘

iadapter.
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! | o ___
| This circuit implements a manual reset input for th
IMCU. A pushbutton allows the reset line to be pulle

| low to trigger a system reset.

a®

VDD_3V3

[ ]
= 0
o~
~

S1
TL3336AF160Q

1 2

nRESETG ¢ l

GND
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'User controlled uClrcmt Description
}buzzer

| Transistor—driven buzzer driver controlled by a
\d|g|tal signal called BUZZER. The purpose is to allow
'a low—current logic output (such as from a

| microcontroller) to drive a magnetic

| buzzer/transducer that requires higher current and a
!5 V supply.

Component Description

o !

}BZi — Buzzer
| Magnetic transducer that converts the electrical

'signal into sound.

|
iQi — NPN Transistor (MMST3904)

}Acts as a low—side switch to drive the buzzer
}current.

|

|
|
|
|
|
|
|
|
|
|
|
|
R3 — Base Resistor |
ILimits current from the control signal into the }
itransistor base. }
|

D1 — Schottky Diode (BAT54) }
i

|

|

|

|

|

|

|

|

Flyback diode protecting the transistor from voltage
I spikes.

S |
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SIM “card holder ;Clrcmt Description

| This circuit implements the SIM card interface for the
Icellular modem. It connects the MCU SIM signals to
la nano—SIM socket and includes an ESD protection

idevice to protect the SIM data and clock lines.

|
|
|
|
|
|
|
|
u3 }
|
|
|
|
|
|
|
|

SIM_1V8D-
TPD3F303DPVR
5 1 vee €L 1 vee
%81 vep
SIM_CLKD——L—cLKUN LK out—2 €2 1 pst 0 °
- [ & beik
SIM_RSTD——L— pATAL_IN DATA1_OUT e ] J7 Com ponent Descrlptlon
SIM_I0O——2L—{ pataz_iN DATAZ_OUT |— & 10 NSIM—2-C FJE_:_TFSBEEB(_)B_D_P_V ______________________________ ]
N 4 x -_F i(i)nF S sy i
oo |2 P =3 P i SIM interface EMI filter and ESD protection device
<L SHL | cup |

iProtects DATA, CLK, and RST lines

[
=
o

Integrated TVS diodes for ESD protection
ilntegrated EMI filter network for SIM signals
iDeS|gned specifically for SIM / smart—card
|interfaces

J7 — Nano-SIM socket

Nano—-SIM card connector
Provides electrical interface to the SIM card

S |
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| connector !
' J

I This circuit provides an SMA connector for the LTE
lantenna, allowing connection of an external antenna
Ito the cellular modem.

J9
LTE

LTE_ANTENNA
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I This circuit implements the GNSS antenna interface

Ifor the modem. It includes an SMA connector for an
rexternal GNSS antenna and an RF matching and bias
| network used to properly interface the antenna with

Ithe GNSS receiver.

GNSS_ANTENNA
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I This circuit implements the power management
Isubsystem using the nPM1300 PMIC. It manages
|power distribution from the 5 V input and generates
lregulated supply rails for the system, including
vDD_1V8, VDD_3V3, and VDD_GNSS.

VDD_1V8

H GND

N gs—=sé b Him= §i—= siL a3 e
100nF ©3 O o O P =1 Oq P =1 Oqg
LG — >
S PWR_FLAG

VBUS Bk VBUSOUT
g a >

Component Description

GG\

cc2 VouTL e e e e e e e e e e e e e
U3 — nPM1300-CAAX

LEDO swi

LED1 PVSSL

LED2
Youta Power Management IC (PMIC)
GPIOO
GPIO1 us SW2
GPI02 nPM1300-QEXX PVSS2
GPI03
GPIO4 LSIN1/VINLDOL
LSOUT1/VOUTLDOL

Integrated two buck regulators (VOUT1, VOUT2)

12C (TWI) interface for configuration and monitoring
ggf LSIN2/VINLDO2

LSOUT2,/VOUTLDO2
17 lvsert
ChU 16 lvser2

151 SHPHLD

Battery charger support

Fuel gauge and power management functions

VBAT%(
NTe VSET1, VSET2 used to configure VOUT1 and VOUT2
loutput voltages

2 33
=z —>=avss

Sy S g Sy PR | SOy
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