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This second stage is used to
S U P P LY S \/\/ | TC H JP1 D C D C 3\/3 +3V3 enable 3V3 in devices where +3.3VP
at Bpi;W the power has been shutdt:%ﬂn3
P2 by a switch and there’s a 3V
I:i\/BATDMPiOHSD O Igzvsvs ST u21 t :223‘:31\"333‘.23“%CR voltage still entering into this device.
_ /R _
(1 5 A This switch disconnect this
© [Vv_sys I o xm tﬁ 3 - power to prevent latchup. 5
DMP1045D I;I 10k o| Buck/Boost ICly) 234 I_MEAS_3V 1:33v3 [E22n ng3v3vp
| (55> 3 EN Lg T 1 ! = t VIN vout -
2(LA])3 BYPS cT QoD
S P5 & . vouTftt —o f;’ o [3]on 2 RS
GND
Ny Ler-ocode [ 2lpchp rafto L 5 a2 R7_Jou _Jes s o E_33V3P
‘_i’PS c2 ISLO120IRTNZ 220F [3V3
BG_3V3 | 4.7uF JP7 100k[ 47pF| 1uF | 22nF JP8
Q3 GND o LED LED
2N7002 is i ; ‘ i ‘
Bypass should be disabled 12If§l;sn t:fet:?;;:?’”“able oN
. . . . for our case but could be ith a fixed out f F 3V3

Thjs iw-:chunssBused to give nice to try during development with a Tixed output o :

priority to 3 power. phase the behaviour of R10
When no USB is connected, the system with bypass ON. NRF_EN_3V3_DEV>—[ ]

V_BAT is passed to V_SYS

through Q? transistor. GND GND Added also the option to bypass 100
the system by jumpar,

When USB is present, disables Q? so no need to populate

and enable Q? to pass voltage to V_SYS. this part for testing.

Diode is not really needed, By default, this DCDC

only in case we want to add is always enabled.

another input source in there,
added for compatibility.

DCDC bV 12

>

us B“ L3 1952261708 T
10104110-0001LF BLMLBPC124SN1D o TP5 6
= vaus] L TP_VUSB [V_svs Livin vout}® . 6lvN Sw sy
R11 [—‘* e aoof3x vouT -
a3 Usa07] c7 8 NRF_EN_5V . . 3ov 2 Len R12
= oo 2 USBiDN] 4.7uF 100nF 100 i 5 VFB 1k
50T - This DCDC should only R14_|co _Jcto [c1d ~VCRTBhOCH 05
w9 | ZND be enabled when 5V c12 L&V
o[ 10 A% %| o6 (eg.: SEN54 sensor) 100k | 47pF| 1uF | 22nF 4.7uF
XX are going to be = P10
" SPO503BAHT used to reduce
H Lh - power consumption, - LED
'\ BLM18PG12[1SN1D ‘ S S i
+3V3
~ GND
GND
BATTERY MEASUREMENT R4
us 10k 52
C3BQZ7220YZFRA2 13 +3V3 m +3.3VP 15 +5V Conn_01>2‘04
> BAT SDA nRF_I2C_SCL ] Conn_01x02 Conn_01x02 Conn_01x02 3
R J43 4
L s an | SCLPE—— nRF_I2C_SDA | i ! i ! i ! > 1
GPoUTALORGP nRF_BQ_GPOUT 1
- 100 <
BATT E RY VDD This VDD is an output GND
C1 SRP Cih of the internal LDO.
Must NOT be used or
JP11L c2 B2 2.2uF connected to VDD.
DBG_CURRENT_MEAS R18 RS
0 ©3 V_BAT
0.00/1% 12C: 0x55
* oBTL GND
Battery_Cell Sheet: /Power/
: W
This battery management IC le: i
is made to be used with File: Power.kicad_sch
Li—lon single cell batteries f o
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PM_SENSOR

ue
R19
SEN5x 100
f nRF_I2C_SDA
SCL nRF_I2C_SCL | JP12
JP_SEL_SEN54| u7
+5V
2WT TPS22917DBV
g vouT viNH R21
= Q0D cT 100
520 2 on[2] P nRF_EN_SEN5x
[l
o
- c17 C18 R22
Yo oy SEL_SENS4 should not = —L
2 OX GND be used, this pin will BToF 100k
be connected to GND, P
but for testing purposes.
SEN54 is 5V powered,
but 12C signals are LVTTL 3V3 GND
compatible, so no need
to use a level converter.
+3.3VP
>
Ll usg
8 a2 <arrzese]
ci9| € nRF_I2C_SCL
100nF % soAr—(aRF_I2C_SDA
< SHT4x
p 1.08V — 3.6V
< 12C: Oxb4
GND
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U9
nRF9160
192 vop1 P0.00 22 +3v3
fg VDD2 P0.01 15
VDD_GPIO P0.02 - BLM18PG121SN1D
13 | peco po.03 2 Jpoo3| 0 e e o P
PO.04
_Lc23 ENABLE P0.05 (-2 WRF_BTN_DEBUG ig; ing
4.7uF P0.06 n P
. 32 | RESET P0.07
R24 L c2u 33 | swpcLk P0.08 2%
100nF 34 1 swpio P0.09 |16 nRF_I2C_SCL A
PO.10 nRF_I2C_SDA |
MAGPIO2 P0.11 nRF_UART_TXJ
MAGPIO1 P0.12 nRF_UARTR
GND MAGPIOO P0.13/AINO P0.13_AINO 5 26 27
PO.14/AINL PO.14_AIN1 47y 100n 15pF
GND_Shield P0.15/AIN2 P0.15_AIN2
[nRF_SWDCLK GND_Shield P0.16/AIN3 P0.16_AIN3
[nRF_SWDIO GND_Shield P0.17/AING 28
GND_Shield P0.18/AINS §g GND
GND_Shield P0.19/AING 32 +3V3
GND_Shield P0.20/AIN7
GND_Shield P0.21/TRACECLK |31
GND_Shield P0.22/TRACEDATAO |38
GND_Shield P0.23/TRACEDATAL [-39 28 20
GND_Shield PO.24/TRACEDATA2 [-40 574 100nF
GND_Shield P0.25/TRACEDATA3 42
GND_Shield P0.26 |83
GND_Shield p0.27 [-8%
GND_Shield p0.28 [-88 GND
|0 DEBUG PORTS roo |2
GND_Shield P0.30 88
GND_Shield P0.31 -89%
16 GND_Shield
Conn_01x07 GND_Shield coex2 2%
E z P0.02 GND_Shield COEX1 %x
e P0.03 GND_Shield COEXO0
-f. P0.04 GND_Shield - DEBUGGER [2C PULLUP
- P0.13_AINO GND_Shield NC_RSVD_DEBUG [-2%x¢
43 P0.14_AINL GND_Shield NC_RSVD_DEBUG [123x 7 +3V3
42 P0.15_AIN2 GND_Shield SWD_Nordic +3.3vP
| 0.16 AINS GND_Shield vio %x veelL
GNoSneld Soara | 59 w010 2———(aRF_Swbio)
B ISP GND_Shield RSTI——X R26
Connﬁizolo END_Shield SWCLK B 10k
GND_Shield 43 CNDI—¢
GND_Shield SIM_RST SWOI—-x
— SIM_DET |45 NRF_I12C_SCL
GND_Shield S\M7CLK 46
GND_Shield NI
GND_Shield ot ve 49 GND
GND_Shield E =SIM
GND_Shield
GND_Shield
GND_Shield 6Ps
GND_Shield
ANT
vss AUX [-8%
45V - 5.5V
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+3.3VP
CONMHF1 connector will be
soldered to this component. LO RA
Also an antenna can be ﬁgz DNP
directly soldered. uto
For testing purposes
a cable can be used. ydl Nt sck k2 WRF_SPLSCK |
MISO 12 nRF_SPL_MISO |
5 utt Lrxen  mosIft nRF_SPI_MOSI |
TPS22917DBY >&{TXEN NS nRF_SPI_NSS_LORA |
1 6 ° 3
k28 A VouTH, 1 2 RESETI: nRF_LORA_RESET | GPS As GPS might not
100 3]0 o P Xc30 BUSY[LO nRF_LORA_BUSY ] be useful for
* * oN = 100nF = +3V3 our applicvation,
2 6 populate this part
@30 o g cs N £{GND 010 = }—<aRF_LORA DIO1 u12 only if needed,  C34
o GND D102 ?( R29 SiP32409DNP-T1-GE4 6 56pF
100k 47pF 1uF| 22nF| a0 DIITE] g 100 1 IN out nRF_SIG_GPS
RA-01S 3 a
é 2.7V — 3.6V [nRF_EN_GPS ' g EN a§
GND R & J10
R31 C36 ~ o) CONMHF1-SMD
100k 2.2uF
1.1V - 5.5V i Possible GPS antennas:
— Inventek ACTPAT182-01-IP
GND - Taoglas AP.17F.07.0064A
o LTE
USB2UART 15pF
P13 it
JP_VCCIO_UART CONMHF1-SMD
€38
15pF Possible LTE antennas:
P — Unictron H2B4MHLF2F0100
uL3 Rg5 - Taoglas FXUB65.07.0180
Added jumper in case = 10k
we need to test this —| T Fr230xa DNP R36
3V3 from the device. 8 g 2 15 100
»—3V30UT > TXDIS GND
R38 =m0
27 RTS8 RS
USB_ DN>——[ }—+—Z{useom TS x 7 Los 100
6 fuseoe o
R39 CBUSOF=X
27 ¢—IRESET CBUSL 151
Cc39 JL C4o CBUS2 14
47pF 47pF 222 (CBUS3=X
JL QOO
c41 mm[S  2.97v - 5.5V
100nF
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QTC +3.3VP

nanoSIM CEPROM
+3.3VP
J12 R41
101<L—nRF_SIM_I0 ] uts Lok
VPP@( 8 VDD
nanoSIM o Eg C42
o gmead Lo o T
nRF_SIM_ P
veefft— ZhRF_siM_vcc | B W SDA 2 nRF_I2C_SDA
SIM8051-6-0-14-00-A > A2 SCL nRF_I2C_SCL
Al
1 =
ho nRF_I12C_SCL Ssc & &
41 GND nRF_I2C_SDA soa > .
INTL/CLKOUT nRF_INT_RTC |
N24C32 oscl
GND 1.6V - 5.5v Um——2]osco @
12C: 050 32.768 kiiz : PCFB523T
Yi
IMPORTANT: 12C: Ox68 | 1.6V - 5.5V
Configure PCF8523T CAP_SEL 2C: O
bit to 1 to select internal GND
12.5pF capacitors
(see PCF datasheet)
. BUTTONS
PTS830GM140
# Swi nRF_BTN_MODE
Q4
2N7002 nRF_BTN_RESET
e . MOUNTING HOLES
RESET
GND <7 H1 H2 H3
R44 MH MH MH
GND
1k
LEDS
D9 GND
I LED_DEBUG
# nRF_BTN_DEBUG
nRF_LED_DBG gfwooz
Q6
2N7002
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