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IMPORTANT NOTES ABOUT THIS SCHEMATIC

DESIGN NOTE: Example text for
the design note to show the note
inside the colored box.

DESIGN NOTE: Example text for
the design note to show the note
inside the colored box.

1) DESIGN NOTES in grey
are information notes.

2) DESIGN NOTES in red
are critical, and must be
understood and followed.

3) Ared X indicates suppression of
error checking on a pin/net.
Commonly suppressed errors include:
single-pin net, no driving source, etc.

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.

5) Finally, population vs. non-population intent is indicated by
adding "NP" next to the part. All parts with "NP" next to the part
are intended to be unplaced during assembly.
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4 5 6
VCC_ARD_5V0 D12 I OP
SKY_DIN SB48 >4 FTDI_TXD
VCC 5V0_MUX SKY_DOUT SB49 >4\ FTDI_RXD
DESIGN NOTE: VCC_USB SKY_RTS SB50 >4\ FTDI_RTS#
U4 VCC power is diode OR'd with both USB SKY CTS SB51 & __ FTDI CTS#
connectors to ensure VCC_3V3_FTDI is available BAT54CLT1G
for modem VREF when only the direct modem 1000505 DESIGN NOTE:
USB is attached. VCC 3V3 FTDI SB48-SB51 placed to allow mux bypass
. for USB-Serial connection.
@ Skywire
VCC_SKY VUSB ) SKY DOUT Skywire.SchDoc
J14 FB3 D6 TP1 SKY DIN SKY_DOUT
10033526-N3212LF 120 ohm @ 100 MHz T VCC_3V3_FTDI SKY RTS > SKY_DIN
1000127 1002238 ' |: VCC USB 4 VCC  3V30UT 3 SKY CTS > SKY_RTS
1 e VCC FTDI USB _ " —I_ j_ 9 6 16 VCC 5V0 MUX SKY_CTS
V%C > USB N j_ 6 s VCCIO 16 TP16 . UART TX1 3 ig% VCC j_ SKY_DTR = SKY_DTR
BAT54CLT1G | 10 DI RXD UART_TX2 4
3 USBP = C13 C14 1000505 10pF 0.10uF ==C21 USB N =C= 1 LD | DI TXD 0.10uP FTDI TXD 3 (s a1
D+ —=———"— | g10uF 0.10uF 1000737 | 1000742 | 0.10uF OB T~ USBDM  TXD —¢ SO RTSE 1000742 TR0k T 1B4 2 SR 0.10uF SKY_RESET — SKY RESET
NC == 1000742 1000742 L L 1000742 ——=="—~~== 22 USBDP  RTS# - L WY 10E# A —H—=nr = 1000742 Sky ON_OFF_SW -
5) D3 — — 11 FTDI CTS# — 1000795 1 > Sky_ON_OFF_SW
GND 2 —— CTS# SKY_ONSLEEP T =
6 LTST-C170GKT GND GND == 2 GND 0 == SKY_ONSLEEP
& L 1000348 GND @ RESET# P17 @5y Rvs AR 11 281 GND
R2 = = w8 g 6 SKY RTS ARD 17 ] 282 SKY@ADC/RING SKY_ADC/RING
GND GND  GND  CBUSO —@ 2B3 =
A% R1 137 PAD TP8 =IDIERTI 3 2B4 SKY_DIO2
1001497 1000797 330 RlZ\l\MlOk 15 20E# 2A 9 SKY_RTS SKY DIO3 SKY_DIO2
1001162 == U4 1000795 SKY_DIO3
— = GND FT234XD-R MUX SO 14 | o
GND GND L 1001128 MUXST 2 | o e B
N L
GND . U3 =
== SN74CBT3253CDBQR GND
USB to UART Converter o =t
VCC 5V0_MUX 16 6
T vee 181 I UART X @TP18 SkyWI re
caz 1B3 4 UART_RX2
T e 0.10uF SKY_DOUT 7 1B 4 —
! s i —FF 1A 10E#
VCC_ARD_5V0, and LOoN2 10 W oo07s5
VCC_ARD_IOREF are =
generated off board by GND gg% 11 SKY CTS ARD @reio
development kit connected VCC_ARD_IOREF — 2B3 |2 SKY CTS ARD
through Arduino interface. 10 |10 ARD SCL SB6 12C_SCL B4 13 FIDI CTs#
9 9 ARD_SDA SB7 —~ 12C_SDA SKY_CTS 9 | 2A 20E# 15 RZO\I\Mlok
VCC_ARD_3V3 8 8 8 8 ARD_AREF SB8 —~ ARD_AREF 1000795
T SB2 —~ X7 7 5 7 SB9 —~ Grove 104 so 14 MUX SO 1
| [ ARD_RESET 6 | 6 6 6 ARD 1013 [ SB10.— LED GREEN 8 GND s1 2 MUX_S1 —
VCC_ARD_5V0 SB3 —~ 5 5 5 5 ARD_1012 [ SBi1l—~ LED BLUE GND
T SB4 —~ ¢ 1§ 4 2 4 4 ARD 1011 SB12—~ Grove 103 — U6
3 3 3 3 __ARD 1010 SB13— SKY_ADC/RING GND SN74CBT3253CDBQR
VCC_VIN 2 2 2 2 _ARD 109 SBl4—~ SKY_RESET 1001013
T SB5 —~. A A A _ Al 1 1 1 ARD 108 SB15— UART_TX2
l J11
8 ——=c29 ——c30 c31  —— PRPCO08SFAN-RC PRPCO010SFAN-RC
= 1000872 1000873 —
Power 0.10uF | 010uF | 0.104F | O.LuF S5 — VTR (ST VSR
Power.SchDoc 1000742] 1000742 1000742 50V GND
RSUR LG EWE E(E;NABLE 1000787 ﬁ pLd
PWR_NENABLE 1 1 1 BAT54ALT1G
SKY_VREF_nENABLE = = = = 1000504
GND GND GND GND
User_Button SB53 R30 R31
PWR_PG SB30—~ 8 8 ARD 107 SB16—~ SKY_DTR
Pyl e [ ; [ 7 _ARD 106 SBIT—~ PWR_NENABLE 1001865 | 1001865
Application Interfaces.SchDoc Sky ON_OFF sSw SB24— ARD_A0 6 5 6 6 ARD 105 SB18— SKY_RTS ARD VCC 5V0 _ MUX 1 MUX_S0
pp - Grove 101 SB25— ¢ [ ARD Al 5 5 5 5 ARD 104 SB19— SKY_CTS_ARD
User_Button [ User_Button Grove 102 SB26—. I ARD_A2 4 4 4 4 ARD 103 SB20—~ LED ORANGE 2 MUX_S1
- SKY_ONSLEEP VREF SB27—\ ARD_A3 3 3 3 3 ARD 102 SB2l— UART_RX2 VCC_TPL VCC_4Vv0
LED GREEN LED GREEN SKY_DIO3 VREF SB28—. ARD_A4 2 2 2 2 ARD 101 SB22— UART_TX T 3 T
LED ORANGE LED_ORANGE SKY_DIO2_VREF SB29—~ ARD_A5 1 1 1 1 ARD I0O0 SB23— UART _RX —L R25 R24
LED BLUE LED BLUE a6 SW1 ca3 100k 100k
- J13 J12 219-3MSTR 1000796 | 1000796
PRPCO06SFAN-RC PRPCO08SFAN-RC 261000%2 1002262 2-01000117'12
Grove_SDA < :gg 286 1000871 1000872 1 1 GED GﬁD
Grove_SCL <] — =
- GND GND
Grove 101
Grove_IO1 {_+——¢& 55 DESIGN NOTE:
Grove_l02 {_ Grove 103 SW1 controls the routing of the modem's serial interface and the
ggxgz:gi 8 Grove 104 automatic modem power-on functionality.
VT Al §<¥ B 8% SW1 Logic Table SW1 Default Settings
VT_A2 .
VT A3 % SKY ONSLEEP igj;g’:g}‘ﬁ;&aees are only UART Routing | swi-1 [swi-2 Juausio  Jusiue Function avaal SN
SKY DIO2 VREF accessible through the Arduino Test Points OFF OFF B1 A=B1 SW1-3 | ON
VT Bl SKY DIO3 VREFE interface. ARD UARTL JON OFF B2 A=B2
VT B2 SKY ONSLEEP VREE ARD UART2 JOFF ON B3 A=B3
VT_B3 USB-SERIAL* JON ON B4 A=B4
DESIGN NOTE:
*Modem UART is automatically routed to the USB to UART
Converter when J14, the USB to UART USB Interface, is connected.
Arduino Interface UART Interface Selection
. ’ Schematic
Fiducial Imm  Fiducial Imm lomzzid
. . PCB © NimbeLink Corp. 2020. All rights reserved.
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Skywire

LAYOUT NOTE:
D14 placed for ESD protection
from SW2.
2 4
L
2 D14 1 |'O O‘I 3 1
61300311121 DESIGN NOTE: DF2S6.2FS,L3M
1001099 Designs must use low ESR 1001966 Sw2
NP capacitors to prevent brownouts PTS645SM43SMTR92 LFS
during current spikes. = 1001120
GND
C1-C3 must be placed as close as
| PN P9 possible to Pin 1 - VCC. =
GND
_—|:— TP14
VCC _4V0 GND T
AMA VCC_4V0_Modem Q5 Sky_ON_OFF_SW
_L T R4 _L _L _L DESIGN NOTE: RUMO001L02T2CL
c22 0.1 c3 c1 c2 SKY_ONOFF is an open 1001919 e O TR S
0.10uF 1001176 100uF 100uF 0.10uF drain assertion signal :I Yy Q
1000742 1001241 1001241 | 1000742 driven by Q5. Itis a
— —— NP — — internally pulled up on the RS C40
- - - = Skywire and should never 10k 0.10pF
GND GND GND GND be driven high. 1000795 TP7 1000742
DESIGN NOTE: GND GND GND
SKY_nRESET is an open X
drain assertion signal L vee ON_OFF e NOTE: ) . veeavo
driven by Q6. Itis T FET z 5 T OEENE C40 placed_ to provide additional
internally pu”'ed up on the {_SKY_DOUT DOUT  ADCLRING SKY_ADC/RING > galtfetcapacﬂaﬂce ft?r Q(? to prevent
p self turn on when board is D1
Skywire and should never
be driven high [ SKY_DIN SKY_DIN 3 ow pioz| |-8—SKY DIO2 SKY_DIO2 handled. ﬁaLTST-CNOGKT
1000348
g GND DIO3 I SKADIO3 SKY_DIO3
SKY_nRESET [ 5 6 SKY_RTS _
VCC_SI§|\_(_VUSB [ NRESET RTS SKY_RTS | RS8
6 5 330
1= 06 _L [ i ez VCC_SKY VREF 1001162
SKY_RESET _L 1 Rumoo1L02T2CL co3 SKY usB P == 7 e VRER 4 SKY _VREF ) A ) T
R21 1001919 0.10pF = [ [
Iﬁ‘gﬂ: 10k 1 1000742 SKY USB N 8 | | usso- onmsieep| |3 SKY ONSLEEP [ SKY_ONSLEEP > :
' 1000795 — = [ [
1000742 S = SKY DTR 9 2 SKY_CTS SKY ONSLEEP |—Q1
L 1 GND G [ SKY DTR DTR cTs SKY_CTS 1 Rumoo1L02T2CL
o o R6 10 1 C24 R23 1001919
GND GND 1000794 GND GND e 0.10uF M L
1k | J18 1000794 1000742 1000797 -
NOTE: ) - — 1 NPPN101BFLC-RC  NPPN101BFLC-RC = J1 GND
C47 placed to provide additional = 1000865 1000865 L L e PRPC002SFAN-RC =
gate capacitance for Q6 to prevent GND = = e 1001255 GND
self turn on when board is DESIGN NOTE: GND  GND NP
handled. Skywire socket is two
2mm pitch 1x10 sockets
spaced 22mm apart.
Skywire Interface
VCC_SKY_VUSB
A DESIGN NOTE:
I = T
R 1 26 120 ohm @ 100 MHz co25 D9 D2 placed to prevent back powering from
5 B CON_USB N == =C=  SKY USB N 0.10uF 1002238 0.10uF LTST-C170GKT VCC_TPL Sky_ON_OFF_SW button push and from
N 0000 1000742 1000742 1000348 arduino interface when VCC_TPL is
D+ |3 CON_USB P == _To0\® =C= SKY USB P = = disabled.
NC —= L2 GND GND R59 ca
GND SRF2012-900YA 330 0.10uF 1 B
SH —2 — 1000187 1001162 1000742 vbD nbRV > Sky ON OFF sw
5 R60 GND L = >e—)LrJ
10033526-N3212LF - LONUSBN % o4 o1 ——CONUSBP = GND 6 -
1000127 1'001497 1000797 7 VCC GND —_|3 2 EN/ONE_SHOT BAT54CLT1G
$—— 1103 1102 ——< — DONE
= = D10 GRD 3 DELAY/M_DRV GND 2—_|_1°00505
Ch e USBLC6-45C6 R2 == ™ 2rs U1 =
1001613 10k GED 10k TPL5111DDCR GND
1000795 1000795 1002129
LAYOUT NOTE: DESIGN NOTE: DESIGN NOTE: = = DESIGN NOTE:
Modem USB interface must be routed as length A Common Mode Choke (L2) may be Customers should place ESD protection on the GND GND U1 will automati.call turn on modem
matched 90 ohm impedance differential pairs per USB required to reduce noise coming in from Skywire's USB interface whenever the USB when power is a I?/ed and IC is enabled
20 rogting guidelines. Failure_ to follow USB rou_ting_ the USB ca_\bling in customer design. signals are routed off board_ or when the _design p pp ’
?;:;Sg?es often causes USB interface communication Icrgglgg;ggngnaaigscejy?gg:%agS exposes the modems USB interface for field use. ic will toggle Sky_ON_OFF_SW signal
’ ) high for 8.5 seconds upon IC power up.
U1 enable is controlled by SW1-3.
1 1 VCC 4V0 Modem 10 10 SKY_ONOFF 1—_|_
DESIGN NOTE: > [2 SKY DOUT o 9 SKY ADCIRING =
Sky USB DM and DP 3 i SKY DIN 8 g §<¥ 385 716 GND
are not connected to ! - N
the debug headers due g | 5 SKY nRESET | VCC_SKY_VUSB g 6 SKY RTS ?gOSOI\;I?ZRA 7053-DOWN
to USB routing 6 6 T 5 5
requirements. 7 A 4 |2 SKY VREF
g (B 3 3 SKY ONSLEEP
9 | 9 SKY_DTR 2 | 2 SKY CTS 1
10 0 1L L
B u = 317 GND © NimbeLink Corp. 2020. All rights reserved.
PRPC010SFAN-RC PRPC0O10SFAN-RC GND RFSMARA-7053-DOWN www.nimbelink.com
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1 Power
2
1 DESIGN NOTE:
— J20 U5 output voltage (VCC_4V0) set to 4.01V.
GND PRPCO02SFAN-RC
|1\10F91255 Vout=0.8V*(1+(R33/R36))=4.01V
DESIGN NOTE: L1
12Vinput voltage. g§4OA 13-F E?ol hm @ 100 MH Sl
-13- onm z
1000229  VCC_VIN 1002238 ol QSRSRIMCIM VCC_4V0
a T i a 1002239
> |k AR 5 PVINIL  SW.1 — A~
] 3 D8 1 1 1 1 PUIN2  Sw2 5y
G SMAJL7A C34 c7 c35 cs SW_3
SR 2000185 0.1uF 10uF 0.1 uF 10pF W vos |14 ——cu ——Cc9 =—=ci0 =—=ciul
oo 50V 25V 50V 25V AVIN = ] 22uF 22uF 0.10uF 0.10uF
— — 1000757 1000780 1000757 1000780 FSW R33 1000932 1000932| 1000742 | 1000742
3 3 L L L L 715K NP NP
CEDE 2 = = = = R15 1001436
GND GND GND GND R o 5
VCC_VIN 000700 EN FB =
VCC_VREF GND
pc 2
DrST-C1706KT TP3 AGND 18 R
1000348 15 R36
9 | gg7r PGND_15 —3 178K 1000796
PWR nENABLE  |— Q7 J_ PGND_16
- [CPWR_nENABLE [ RUMO01LO2T2CL 1 8 | per PAD L LO0LISS
1k R16 1001919 -
1000794 100k A U =
== 1001496 TPS62140RGTR GND
1000796 = NP 1001037
= GND J
GND = — = =
GND T GND GND
DESIGN NOTE:
There may be some leakage current
VCC_ARD_IOREF VCC_3Vv3 FTDI VCC 1Vv8 VCC_VREF due to slight voltage missmatch from
D11 Vf. Populate SB32 or SB33 for
SB31 3~ low power testing if needed.
SB32 &,
. SB33 VCC_SKY_ VREF VCC_ARD_3V3 VCC 1V8
SB52, 54 T T SB42—~ 4 |pprea—— 1 T
il 1 - 1 1
’FLJ _L 13 o C36 100k g% . C38
. 1000736 .10 1000736
D11 c DMG23050G18 1uF 3 EN PAD il Tlooomz T]_HF
BAT54CLTIG 0-10u5 Leoth20 GND 2
DESIGN NOTE: 1000742 e . C
: 1000505 = —
Do not plug in the development L GND U2 =
kits USB ports when using the = TP20 NCP114AMX180TCG GND
Skywire Development kit with a GND 1001908
1.8V Arduino 10 referenced [ SKY_VREF_nENABLE
development kit as the Skywire
10 will be set to 3.3V. R18
M
1000797
yw o . p
VCC 1V8  VCC VIN  VCC_VREF
J:: TP9 TP11 TP12 TP13
GND
© NimbeLink Corp. 2020. All rights reserved.
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Application Interfaces
T
R54 R55
2.2k 2.2k
1 1 VCC_VREF 1000583 1000583
22 1 T 1L
3 -5 E S G 197 _L 2 -5 |: SB38 Grove SDA VCC VIN
4 —= S Grove_lO1 c17 31— 2 5339Q CrovoiSclR Grove_SDA
CASE _I—_l_ 0.10pF 4 5 Grove_SCL —_—C20
36 = 1000742 CASE 0.10pF <
S4B-PH-SM4-TB(LF)(SN) GND = 7 = 1000742 ET7§T-019FDlWT
1001260 GND S4B-PH-SM4-TB(LF)(SN) GND —
— —| 1000349
NP 1001260 S
NP GND
R27
1000613
1 L VCC_VREF q | VCC_VREF DESIGN NOTE: ) 2k
2 2 2 5 T Keying fqr SMT Grove connectors is rgversed
2 3 SB36.—~ CTovaIGE —L g 3 C SB40—~ Grove SDA —L and requires the pin interface to be mirrored [ED BLUE LED BLUE 3
o I SB37—~ CroveliOa c18 W4 SB4L—~ Grove SCL c19 from grove standard. RUMO01L02T2CL
CASE —I—_IS 0.10uF CASE —I—_IS 0.10uF DESIGN NOTE- 1001919
J8 = 1000742 J9 = 1000742 J6/J7 are not populated due to potential =
S4B-PH-SM4-TB(LF)(SN) GND = S4B-PH-SM4-TB(LF)(SN) GND = clearance issue with some Skywire modems. GND
1001260 GND 1001260 GND —_
GND
VCC_VIN
<
D7B
o W f,’SZ LTST-C19FDIWT
V v DESIGN NOTE: | 1000349
T_sBaz—~ Use of U7 in end designs is optional. U7 placed to allow
RS R13 _L for easy level translation of 1.8V Skywire signals for R28
c32 Arduino interface and to allow for compatibility across 1000613
%00613 %00613 0.10uF multiple development kits. Level shifting is not required 2K
1'000742 for these signals for processor 10 that support 1.8V 10
NP NP L VEE VEEE or for designs that are not using these pins.
GND 2 19 SB44 T LED ORANGE [ Q4
SB45 . | Yo YEEB gy <1 RUMO01L02T2CL
VT _Al B2 Al Bl 1 VT_B1 1001919
VT_A2 SEA6ZN { S A2 B2 & VT B2 DESIGN NOTE:
B47 2 17 C33 ;
VT A3 SB47— : A3 B3 i VT B3 0.10uF Disconnect SB43-SB47, and SB42
W‘ Al B4 ﬁ 1000742 (Power Page) for low power testing. e
o A5 B5 X — _ — =
W‘ A6 B6 ﬁ R R5 and R13 Pullup footprints are 5 GND
w‘ A7 B7 ﬁ placed to support QBG96 12C
W‘ A8 BS ﬁ interface.
OE VSS __I_ VCC _VIN
14 u7 -
100k TXS0108EPWR GND <
1000796 1001048 S D7A
LTST-C19FDIWT
— | 1000349
GND
1.8V 10 Level Shifter i
. 1000613
2k
LED GREEN _ |—Q2
- <1 RUMO001L02T2CL
VCC_VREF 1001919
100k |
1000796 ==
32 S
10k L GND
1000795 GND
4
< User_Button _L |-oJT>-|
D15 3
C39
0.1uF 1DOFOZng%éFS,L3M SW3
50V PTS645SM43SMTR92 LFS —
1000757 1001120 GND L E D M S
GND GND
© NimbeLink Corp. 2020. All rights reserved.
www.nimbelink.com
MINNEAPOLIS
Title: APPLICATION INTERFACES
User Button Project: Dev Kit, SWDK2 [ Size: B [ Sheet 5 of 6
Number: 1002211 [ Rev: E | Modified: 9/2/2020  3:32:59 PM
Prepared for: SWDK2 Dev Kit I
1 2 3 4 6




Revision Control

Assy Part Number Rev

Description of Change

Date

Revision Control

1002211 A

Alpha Release

2019-10-02

Assy Part Number

Rev

Description of Change

Date

1002211 B

-Changed C6 to use 0402 10uF
-Changed R16,R35 to 100k
-Changed R30/31 to R54/R55

2019-12-17

1002211 C

-Added R30, R31, R32, D14, D15, C46.

-Tied VCC_TPL to 4V through SW1.

-Corrected Arduino analog pin names.

-Change PWRGD to A2 Arduino 10.

-Moved User Button 10 to Arduino Al.

-Moved Sky_DIO2_VREF to Arduino A5, moved Sky_DIO3_VREF to Arduino A4 to
allow for use of QBG95 nmea UART with ST Nucleo Boards.

-Moved SKY_ONSLEEP_VREF to A3.

-Moved Sky_ADC/RING to D10 and GROVE_IO2 to A2, GROVE_IO1 to Al.
-Moved Grove_l04 to Arduino D12.

-Removed C40.

-Changed SW3 circuit to use pullup resistor.

2020-04-20

1002211 D

-Added C40,C47.
-Changed R21 to 10k ohm.

2020-06-19

1002211 E

-Grounded U1 Pin 4.

2020-07-29

ECO LIST
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