1 2 3 4 5 ‘ 6
TABLE OF CONTENTS
PAGE DESCRIPTION T I T L E PAG E
1 TITLE PAGE
2 TOP
3 Skywire Nano
4 Application Interfaces
5 Interface MCU
6 ECO LIST

TOP ECO
TOP.SchDoc ECO LIST.SchDoc

: : . IMPORTANT NOTES ABOUT THIS SCHEMATIC
© NimbeLink Corp. 2020. All rights reserved.

NimbeLink Corp. provides this documentation in support of its products for the DESIGN NOTE: Example textfor | 1) DESIGN NOTES in grey
internal use of its current and prospective customers. The publication of this the design nate (0 showthe note | are information notes.

document does not create any other right or license in any party to use any content
contained in or referred to in this document and any modification or redistribution of
this document is not permitted.

H i H DESIGN NOTE: E le text f 2) DESIGN NOTES in red
While efforts are made to ensure accuracy, typographical and other errors may exist the design note o show the note D T e
in this document. NimbeLink reserves the right to modify or discontinue its products inside the colored box. understood and followed.

and to modify this and any other product documentation at any time.

All NimbeLink products are sold subject to its published Terms and Conditions, e ke o g approssion of
subject to any separate terms agreed with its customers. No warranty of any type is e hegirrhyibigong
extended by publication of this documentation, including, but not limited to, implied

warranties of merchantability, fitness for a particular purpose and non-infringement. 4) All unique components in this schematic should have a
manufacturer's part number displayed; exceptions to this rule
are commodity passives such as resistors and capacitors.
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DESIGN NOTE: This development kit is designed for
VCC 3Vv3 VCC_VIN_USB use with the NL-SWN-LTE-NRF9160 Skywire Nano. DESIGN NOTE:
1 This development kit is not compatible with any other The UARTO interface on the Skywire Nano is used as a
2 3 Skywire modems. transmit-only serial debug port for kernel messages, and
i will not accept modem AT commands.
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= DESIGN NOTE: R2 placed for DESIGN NOTE:
29 GND auto modem power on. NRESET must be
61300311121 . driven by an
VCC VIN 1001099 01 open-collector or
NP WNG VCC_MI_ODEM open-drain output. N L
l l 2 i 113
g% . SSF gi‘épF RFSMARA-7053-DOWN = RFSMARA-7053-DOWN =
.10p .
1000742 1000932 1000742 . ) 1000732 GND 1000732 GND
= R2 3 4 102
GND a1 = = 10k 5 B 103 NSRS
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1001255 9 10 105 Fle. o
NP o 12 o Nano_I05 PCB MOUNT RF COAX CONNECTORS
o 13 17 07 Nano_IO6_BTNO ]
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VCC 3V3 [ Nao_FRESET >—Nano NRESET 17 18 109 neno_1o8
[ Nano ENABLE —Nano ENABLE i 20 1010 Nano_1010
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iy t 23 24 012 Nano_l012 : ;
3 25 26 013 AINO Nano_|013 |'OJ_D-|
1001176 27 28 Nano nRESET __ 1 4
— 2 % - Nano_1030_SDA SWI
ETSITIG 5 n ST AN Nano_I031_SCL KMR231GLFS
DESIGN NOTE: J9, R29, J11, R31 are EXT SIM CLK 35 36 018 AING “:28 :812 } ggl . 1000200
placed to allow for current measurements _ _ 37 38 019 AING Nano 1019 1001934
of the Skywire Nano's power rails. Nano 1021 021 TRACECLK 39 40 020 AIN7 Nano 1020
Nono"1G57 11022 TRACEDATAQ 41 42
" 1023_TRACEDATAL 13 44 00_UARTL RX = =
Nne 028 1024 TRACEDATA2 5 6 OL_UARTL TX g AR | GND GND
Nono"Io5 <1025 TRACEDATA3 47 78 014 UARTL RTS AINL | -fl0-ol it
MAGPIO2 MAGPIO2 49 50 1015 UART1 CTS AIN2 ! Nano 1015 UARTL CTS | Reset Button
MAGPIOL —MAGPIOL oL 22 O2CAUARNOSRA Nano_l028_UARTO_RX_|
MAGPIO0 —MAGPIOO o3 L 028 SARTIONNX [ Nano_l029_UARTO_TX
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1
Nano_SWDIO —SWDIO g; gg Lopis AR Gl Nano_1026 UARTO CTS |
MOUINTING NOTE: In order to provide mechanical retention
MECH1 and stability to the modem, a mounting screw should be used.
a1 9774015243R The screw should be driven through the modem and into the
gggggggem 1002297 threaded spacer on the development kit.

= = Recommended Screw Part Numbers from McMaster-Carr:
GND GND 91292A004 - M2 Hex Screw, 4mm length

92005A016 - M2 Phillips Screw, 4mm length

DESIGN NOTE: The function of the Skywire Nano I/O pins
in this design was chosen to match the default pin =
configurations for Nordic Semiconductor's NnRF9160 GND
software examples and the nRF Connect SDK.

Skywire Nano Interface Skywire Nano Mounting Spacer
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Application Interfaces
1 L T D4AVi=2.9V @ 5 mA
2 2 ~ D4B Vf=2.1V @ 5 mA
3 i Grove 102 D4C Vf=2.8V @ 5 mA
4 5 Grove_I101
CASE C17
= 0.10pF
S4B-PH-SM4-TB(LF)(SN) 1000742
1001260
= = VCC _VIN VCC_VIN VCC VIN
GND GND
< < <
e % DDA VA D\pac
-|- LTST-C19FDIWT ‘f( LTST-C19FDIWT LTST-C19FDIWT
| 1000349 | 1000349 —[ 1000349
R7 R8
2.2k 2.2k R11 R10 R9
1 1 1000583 1000583 330 330 330
2 2 1000669 1000669 1000669
3 3 I2CASDA 12C_SDA
4 12C_SCL
4 — 12C_SCL | — o3 — o2 — o1
CASE T oCl1% . FEREEREEN 1 RUMO01L02T2CL FEREGRANGE 1 RUMO001L02T2CL LED GILUIS 7 RUMO01L02T2CL
J6 1600“742 1001919 1001919 1001919
S4B-PH-SM4-TB(LF)(SN) R14 R13 R12
1001260 . 100k 100k 100k
== == 1000796 1000796 1000796
GND GND
DESIGN NOTE: GND GND GND GND GND GND
Keying for SMT Grove connectors is reversed
and requires the pin interface to be mirrored
G C t from grove standard. L E D ]
Vee 3v3 DESIGN NOTE:
3-Axis Accelerometer VCC 3Vv3
2g/4g/8g/16g LAYOUT NOTE:
12C Address: 0x32 C14 is used for switch debouncing and
should be placed as close as possible
C19 to SW2.
0.10pF
1000742 9 VDD cs 2
L 10 vpp_io "
N INT1 Accel _INT1 e
GND _ 1 5 = 2
12C.SDA a <{_User Button_}
12C_ScL 1] SoASDISDO T2 L s i w2
Cl14 KMS231GPLFS
0.10uF 1002016
N 3 | SDO/SAQ 1000742
+Y
5 = =
RES S 5
g%“ GND._ 6 g GND GND
z GND_7 —¢
- GND_8
DESIGN NOTE:
U3 User_Button should be pulled up to
LIS2DH12TR | VCC_GPIO using an internal pull-up
1001242 = resistor on the NRF9160 module.
GND
© NimbeLink Corp. 2020. All rights reserved.
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DESIGN NOTE:
The Interface MCU, U5, serves two purposes:
Programming the Skywire Nano Application
VCC 3V3 VCC 3V3 processor, and converting Skywire Nano
UARTX to USB for easy connection to PC for
development.
@&05 VCC_3V3
'1—&)302%706” IMCU_SWDCLK 34 70 IMCU_SWDIO i W HMCDRESEL
35] TTAO PTCO 77X R16 54150 IMCU_UART2_RTS 2 & X
<=1 PTAL PTC1/LLWU_P6 AW 3 8 —
R20 R17 R18 IMCU_SWO 36 72 1002319 IMCU_SWDCLK
124 10k 10k MCU_SWDIO 37| PTAZ PTC2 75X Ri5 440150 IMCU SWDO RESET 172 47— IMCU_SWO
1000600 1000795 1000795 38| FTA3 PTCS/LLWU_P7 1= M o7319 5 6
NG <—3g] PTA4/LLWU_P3 PTCA/LLWU_P8 7> T
Q4 R FTAS PTCSILLWU_PO 767 R19 110150 = TC2050-IDC
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oTaa 42| orags s [ R28 pAnLZ0 IMCU_SWDO0_CLK GND
Q5 | X E 80 1002319
RUMO01L02T2CL | ?f 74 Eﬁﬁ”"‘wu—” Egg Bl ??
L, 100191 3o PTALS PTC10 32 RELWNI0 1002818 " IMCU_SWD3 CLK DESIGN NOTE: ,
i <=2 PTA16 PTC11/LLWU_P11 J7 used for programing U5. J7 is
| AT pral7 pTC12 84 RA3 p\pa10k 1000795 the recieving footprint for a
L, % PTA18 PTC13 gg R44 pppn10k 1000795 Tag-Connect TC2050-IDC cable.
| = P e &7 X R39 0150 1002319 IMCU_SWDO [0 | Interface MCU SWD
RUMO01L02T2CL .—gi PTBO/LLWU_P5 PTC16 % sl
1001919 TP6 <=z PTBL PTC17 22X oo i1k 150 1002319
_— _— <=5t PTB2 PTC18 AW IMCU_SWD3_IO
= = <21 PTB3
CilD SN TP3 CU_UART2 CTSR30p 0 1001865 57| prpo PTDO/LLWU_P12 gi ;ggw\ﬁlgo 8873(132 k“g [ IMCU_UARTO_RTS
TP4 CU UART2 RxDR34 s 0 1001865 88| prpy PTD1 o= mww 05 T00TEES IMCU_UART0_CTS |
TP5 CU_UART2_TxD R33NW150 002319 59| Lrpy; PTD2/LLWU_P13 2% R24W\ﬁ150 T023:5 IMCU_UARTO_RXD | DESIGN NOTE:
g 62 PTD3 5 = WISO 05310 TP [ IMCU_UARTO0_TXD J8 is used to allow for external
&5 PTB16 PTD4/LLWU_P14 =2 RSBW 5 1001555 NP { IMCU_UARTL_RTS Skywire Nano Programing. Remove
R38 1 PTB17 PTD5 59 RS?W 0 100166E IMCU_UART1_CTS | R26, populate R40 and R45 if used.
i ¢ PTBI8 PTD6/LLWU_P15 oo e W‘Mso 003319 IMCU_UART1 RXD |
1000797 &5 PTB19 PTD7 AW { IMCU_UART1_TXD
PTB20
67 1
Kes) PTB2L PTEQ/CLKOUT32K 5—  pyo .\ 0 1001865 IMCU_SWD_SWO VCC_3V3
VEE 3V3 —— —_ — g PTB22 PTEL/LLWU_PO = NP AW Ra
GND GND GNp <] PTB23 PTE2/LLWU_P1 7—X e W16
X 5
' 12 ysevpD PTE4/LLWTJTE’:Z By IMGUESWDORSER 1 1
IMCU_USB_P ggm ng E ﬂ USBO_DP PTE5 %<§ MCCASVE IMCURSWDONCER g 2
IMCU_USB_N USBO_DM PTE6 —— TRl SR8 3
c21 31 4
14 PTE24 F>— R26 IMCU_SWDO0_RESET 5
0.10pF 55| ADCO_DP1 PTEZS [925¢ R27 R5 R6 1000795 TMCU SWD_SWO 5 2
1000742 <—= ADC0_DM1 33 6
16 PTE26/CLKOUT32K === 100k 1M M 10k
<—=1 ADC1_DP1/ADCO_DP2
17 1000796 | 1000797 | 1000797 J8
= " 1g ARG DMI1/ADCO_DM2 52 IMCU_RESET PRPCO06SFAN-RC
&) <5 ADCO_DPO/ADCL DP3 RESET b - AT
><—55] ADCO_DMO/ADCI_DM3 = — NG
><51] ADCL_DPO/ADCO_DP3 o8 T &5
<-4 ADC1_DMO0/ADCO_DM3 XTAL32 (£ C12 DESIGN NOTE:
EXTAL32 =< 0.01 uF R40 can be populated
on 1001934 to connect the SWO pin
<521 VREF_OUT/CMPL_INS/CMPO_INS/ADCL_SE18 | o of the interface MCU to
><£5 DACO_OUT/CMP1_IN3/ADCO_SE23 NC === = = = header J8.
U5A GND GND GND
MK22FN128VLL10
1002301
DESIGN NOTE: .
Flow control between the IMCU and the modem
VCC _3V3 23 VREFH VREFL 24 is supported. To enable, make the following Sklere Nano SWD
hardware modifications:
30\ vpaT
UARTO:
43 VDD_8 VSS_9 21 Solder a wire between the _R23-1 pad and the
——C24 =——=C25 =——=C26 =——=C27 =—=C28 ==C29 =—=C30 =—=C31 75 VDD_40 Vvss 41 e R3§-2 Eé:ﬂ, aggzsildezjawwe between the R23-2
4.7uF 0.10pF 0.10pF 0.10pF 0.10pF 0.10pF 0.10pF 0.10pF VDD_48 VSS_49 pad and the R32-1 pad.
1002222 | 1000742 | 1000742 | 1000742 | 1000742 | 1000742 | 1000742 | 1000742 Sé VDD_61 VSS_60 32
g5 VDD_75 VSS_74 2 UARTL:
VDD 89 VSS 88 Solder a wire between the R3-1 pad and the
- - R36-2 pad, and solder a wire between the R3-2
22 VDDA VSSA 25 pad and R36-1 pad.
usB NOTE: Flow control between the modem and an © NlmbELlnk Corp' 2020. A” rlghts_ re_served'
1 MK22FN128VLL10 L external serial device via J4 and/or TP7 - TP10 N Nimbe www.nimbelink.com
= 1002301 = is supported without hardware modifications. _ MINNEAPOLIS
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Revision Control

Revision Control

Assy Part Number

Rev

Description of Change

Date

Assy Part Number Rev Description of Change Date

1002333 A Alpha Release 11/25/19
Changed J1-23 to be connected to VCC_GPIO, added pull-down to
SWD2_SELECT, swapped SWD3_CLK and SWD3_IO on the Nano Interface,

1002333 B removed R2 pull-up from VCC_VIN and added it to VCC_MODEM, removed 03/20/20
1026_UARTO_CTS from header J4 and replaced it with GND, removed
1022_TRACEDATAO from MCU SWO because nRF9160 does not support it,
modified net labels to reflect changes made to the Skywire Nano modem design.

1002333 B Added a note on the Interface_MCU page about hardware flow control being 07/17/20

supported, and provided instructions on how to enable it.

ECO LIST
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