[

PyCubed mainboard adapted for the KickSat—2 mission.
https://github.com/kicksat

Title: PyCubed Mainboard

Size: A4 [ Date: Rev: v01

KiCad E.D.A. kicad (5.1.0)-1 Id: 1/6

[ 2 [ 3 I % T 5 T




ATSAMD21G18 32-bit ARM Microprocessor
External WDT

3.3V

JUMPER—-PAD—-3-20F3_NC_BY_TRACE_SMALL 2
JP18

3.3V3.3V 3.3V

e o L5
MR PFO 3.3V . . 3.3V

WDT_WDI 6

—»—=— WDI

[}
=z
o
s ]
)} (]
=
0
FB — 30Qhm
:
:

DEC\dEM/Qp]OPéQLD i GND
GND GND RESET vDDIO@17
VDDIN VDDIO@36 2
VDDCORE
PAOB(12C/AIN16,/SER0:0+)
IMU — LSM9DS1 3.3y c7 PAQS(12C/AIN17 /SERO:1+)
3.3y oAt PALO(AIN18/SER0:2+)
PAL1(AIN19/SER0:3+)
s 12C_SDA PAL12(12C/SER2:0+)
12C_SCL PAL3(12C/SER2:1+)
VDD SDA/SDI/SDO ; GN[i)5P’ 61 vDDANA PAL4(XIN/SER2:2+) gi
vDDIO SCL/SPC H}W‘ PA15(XOUT/SER2:3+)
SDO_A/G P2 igTPER—PAD—B—chLm V_TRRCELSMALL L1l proo(xiN32/SERL:0,/TC2:0) PAL6(12C/SER1:0+) |22
CAP CS_A/G Z . £=32.768kHz PAL7(12C/SER1:1+) |28 WDT_YDI
c1 Spo_M & PAO1(XOUT32/SER1:1/TC2:1) PA1B(SER1:2+)
csm 8 j ?PER‘PAD’BJOF—S:NC TRACE_TRRD) PAO2(AINO,/DAC) PA19(SER1:3+)
GND — PAO3(AIN/REFA) PA20(SERS:2+)
INTL_A/G [LL 316K PAO4(AIN4 /REFB/SER0:0,/TC0:0) PA21(SERS:3+)
INT2_A/G L2 PAOS5(AINS/SERO:1,/TC0:1) PA22(12C/SER3:0+)
DEN_A/G [13 R6 L PA06(AING/SER0:2,/TC1:0) PA23(12C/SER3:0+)
=4 2 pAO7(AINT /SERO:3/TC1:1) PA24(SER3:2+)
RES DRDY_M ~ PBO2(AIN10,/SER5:0) PA25(SER3:3+)
GND INT_M [t a PBO3(AIN11/SERS:1) PA27
PBOB(AIN2,/SER4:0,/TC4:0) PA28
LSM9DS1 PBO9(AIN3/SERA:1/TC4:1) PA30(SWCLK/SER1:2+)
4 PA31(SWDIO/SER1:3+)
. GNDANA
Lo PB10(SER4:2+) [E2
GND GND@18 PB11(SER4:3+) B2
GND@35 PB22(SER5:2+) PL
GND@42 PB23(SER5:3+) P8

ATSAMD21G-A
3—-AXIS GYROSCOPE

ADDRESS = 0x21

GND

3.3V
U
15 { vpo RST 4—
1 vooio 11 12C_SCL
scL/sck il 12C. 3.3y
16 | vReGD SpA/MOS| |12 12C_SDA
C28 13
0E . sa0/misO |13
: 12C/SPI cs
INT4 |3 — Zac Manchester
FXAS21002_3-AXIgT6YR

GND Max Holliday A . N
L rexlab.stanford.edu \/ O m C S

GND Stanford University

Sheet: /Avianics/
File: Avianics.sch

Title: PyCubed Mainboard

Size: User [ Date: Rev: v01

KiCad E.D.A. kicad (5.1.0)-1 Id: 2/6

1 [ 2 [ 3 [ 4 | 5 | 6




s
N)|
[
N
|

2s2P Li—lon Battery Charging Circuit

100K 3.3y
R8
40.9K
o © L S
= us il I PROG
P! INTVCC RUN [B monitors charge current using:
D P$2| goosT _FAULT B Ichrg=988*Vprog/Rprog
VSOLAR L Cc20 PS3| |y _CHRG [PS14 (PRoD)
-|-22 ; PS4 1 gy PROG [ R16  6.04K
DFLYLOL | c1g==" GND nTC [B$12 pyq
JL J_ o PS6| vppr ne P11
1008 2.2uF o235 P&l rreq BATSNS |2 BLE5Ke—! GND
<y g 43K P3B] cHosNs BAT | B S RLO-@ 7] VBATT
- \WWN—— @ 2.1M
R11 LTC4121-4.2 F1
GND GND
oL 12061200
i 22ufF
GND GND
Regulator — 3.3V OUT
Battery Current Sensor
3.3V GPS Power
us h
3.3V
! vee lC23 Source  Drain

RS out |2 (TEATD)
+ uF

RS- GND
MAX4372TEUK+T]

Source Drain

Source Drain

GND
C1571 C16 Gate Drain
GND PGNDL Q15
PGND2 IRLML2803
SW1 ™~
SW2 u7 &
VBST GND
VIN
15 vcc
220UF| 220UF EPAD Zac Manchester
C26 Max Holliday P O W e r

rexlab.stanford.edu
Stanford University

>
LTP554226PWPRPWPi@,ZPBiXZPLéfL

[

1.0uF

i

GND Sheet: /Power/

File: Power.sch

GND

Title: PyCubed Mainboard

Size: A4 [ Date: Rev: v01

KiCad E.D.A. kicad (5.1.0)-1 id: 3/6

1 I 2 I 3 I 4 I 5 [




o

MicroSD Card

J1
1 3.3V
DATA2 |——
CD/DATS |2
cMp 2
VDD |4
CLikG—2——(GPISCR)
vss |6
DATO (—L—(SPIMIS0)
DATL 8
DETECT 2T
SWITCH FSY
SHIELD .
Power Connectors: USB, Barrel Plug, Battery
503182-1852
GND GND
D5
J2 MBR120 13
2 3
— 056D D- P
MRAM Nonvolatile Memory s cols 27
(4MB storage) _] -
10118194 -0001LF 2.2uF  Battery Terminals
GND M023.5MM_LOCK
1
GND 2 o (VBATH)
u20 3.3V JP11 VBATLIN .
N o o
MR25H4OMDR M023.5MM_LOCK = S
| |
Lits vop |8 L z z
2 | 5o HOLD |—— 2 e e
—we sck -2 " 1 © N
A vss 51— Jpio 5 S 7 S
]__ EP 9 - = = =
GND _]_ M023.5MM_LOCK Footswitch Connections
GND 1
Rail Switch 2]
Connection
JP12
GND

JTAG

3.3V

3.3VRINHD-1X1

PINHONH

GNDRINHD

Zac Manchester

. Max Hollida
N> PINHD—1X7PZ7 Connectors

Stanford University

Sheet: /Connectors/
File: Connectars.sch

Title: PyCubed Mainboard

Size: User [ Date: Rev: v01

KiCad E.D.A. kicad (5.1.0)—1 id: 4/6

| 2 [ 3 [ 4 | 5 |




Science Payloads

3.3V 3.3V
%I VDD(3.3V) aFng [P$11 %I VDD(3.3V) aFny [B$1L
P$22 avbD QFN11 E 12 P$22 avbD QFN11 E 12
QFN1g [P$13 QFN1g [P$13
START b START b
SPI_CS rRFp1_p [B$14 SPI_CS rRFp1_p [B$14
SPI_MOSI RFP1_N [P$15 SPI_MOSI RFP1_N [P$15 GPS Module
SPI_SCK SPI_SCK
SPI_MISO AIN7/GPI01 [P$26 SPI_MISO AIN7/GPI01 [P$26
RESET AIN8/GPI02 [P$27 RESET AIN8/GPI02 [P$27
AIN1O(REFO_P) {E$25 AIN1O(REFO_P) {E$25 13 f GNDe13 GNDe12 [H2
AINLL(REFO_N) [P$24 AINLL(REFO_N) [P$24 14 ) Ncott RF_IN (21— RFIN
XTB-20 XTB-20 151 NCo15 GND@10
16
GND GND —16 f Ncots NC@9
i i GND 171 Ncet7 RSTN x
GND GND S
—18 { spa/ne NCe7 —L— J:q
33y —19 fsci/ne NCeb —&—
3.3y 3.3y 2o Nces (—2— GND
' ' RXD NCek 21—
VDD(3.3V) aFng [P$11 VDD(3.3V) QFNy B311 22 |y _gckp 1PPS —S—
P$22 avoD QFN11 %5% P$22 avoD QFN11 E 16 52 vee NCe2 %
QFN18 QFN18 GND@24 NCel ——
START START T
SPI_CS rRFp1_p [B$14 SPI_CS rRFp1_p [B$14 GND U1k 51216V8
SPI_MOSI RFP1_N [P315 SPI_MOSI RFP1_N [P315
SPI_SCK SPI_SCK
SPI_MISO AIN7/GPI01 [P$26 SPI_MISO AIN7/GPI01 [P$26
RESET AIN8/GPI02 [P$27 RESET AIN8/GPI02 [P$27
AIN1O(REFO_P) {E$25 AIN1O(REFO_P) {E$25
AINLL(REFO_N) [P$24 AINLL(REFO_N) [P$24
XTB-20 XTB-20 RF Splitter
GND —l GND —l
2 Way, Odeg DC—Pass)
GND GND ( Y, 9
u12 WL v
PORTL |15 BU-SMA-V
REI% | sym_poRT U
jj X1
PORT2 |26 BU-SMA-V
GND
EP2W+
HopeRF RFM23B module at 3.3V GND
3.3V
VECH vec cpI0_2¢P102

cpio_t §RI01

SbO GPIO_0
RXON

SpI RXON TXON Zac Manchester

SCK TXON X3 .

NSEL ANT [ANT Max Holliday a m

NIRQ BU-SMA-V rexlab.stanford.edu

SDN GND Stanford University

Sheet: /RF and GPS/

GND File: RF_and_GPS.sch

Title: PyCubed Mainboard

Size: A4 [ Date: Rev: v01

KiCad E.D.A. kicad (5.1.0)-1 Id: 5/6

1 I 2 I 3 I 4 | 5 I




D3 /X
SBR2A40OP1Q-7

BURN_RELAY_A

10k

GND

u9
PE014006

11 VBURN_A_I

Burn Wire Control (Antenna Depolyment)

Antenna Board
Connectors

1ia 11
gj — 14 18 (UBATT
A2 — 12

12
L

2N5088 GND

Power Relay A

us
PE014006

Source  Drain [—2
(VSOLAR)
Source  Drain [—8 VBURNL
W
Source  Drain [—8 | GND
O
o
Gate Drain |2 -
Source  Drain [—2
(VSOLAR)
Source  Drain [—8 VBURN2
W
Source  Drain [—8 | GND
e}
o
Gate Drain |2 -
IRLML2803

GND

Burn Wire Control (Sprite deployment)

Solar Panel Board

il D) 1 1L VBURN_B._| 47k o ot |souce oram |5 Connectors
D4 — 14 = VBURNS
SBR2A4OP1Q-7 12 ~ S 02 source  Drain -5 1
A2 — 12 o ~ RENES
1L - 3 1 Source  Drain |8 | GND
2N5088 GND , 8
o Q7 Gate Drain |2 -
o GND IRLML2803
- Power Relay B
4Tk ° 0L source  Drain |3
o 2 1 Source  Drain |2 VBURNY4
- Source  Drain [—8 | GND
[se)
o
Q6 Gate Drain |2 -
GND IRLML2803
Source  Drain [—2
(VSOLAR)
Source  Drain [—8 VBURNS
W L
Source  Drain [—8 | GND
~
o
Gate Drain |2 -
GND IRLML2803
Solar Panel Connectors
JP14 JP17 JP15 Zac Manchester
HEN HEN HEN Max Holliday
' ' ' rextab.stanf?rd.efm
11 11 11 Stanford University
Sheet: /Burn Wires/
MOBPOLAé 0CK MOBPOLAé 0CK MOBPOLAé 0CK File: Burn_Wires.sch
GND GND GND 3 N
Title: PyCubed Mainboard
Size: User [ Date: Rev: v01
KiCad E.D.A. kicad (5.1.0)-1 Id: 6/6
1 | 2 [ 3 [ 4 I 5




