1 I 2 I 3 I 4 I 5 [
+3.3V
+3.3V +5V
o Telemetry o
J10 \ c8 C6 c7 c9 nRF24L01 used for telemetry N
Pull low to 132 D1 SW3 100n 100n 100n 100n to chase vechicle. Only data is
start up RPi 3 4 1 2 transferred, no voice. N
X=1= GND 3.3V W_"
GPIO3(SCL1) 5 5 + +3.3V MCU_RST ;S]f “‘Tﬁ B
7 8 GPI014(TXDQ) ™) R4 2k RPITx 1 ST 7 Z2aegcaodg GND MOSI 6 S
X——= o GND(H NRST Soccg +BATT MasH =
#Jj SWi 9 10 GPIO15(RXDO) m RPIRX ( £>>>9 Decoupling capacitors MISO 7 MISO
RPON
11 12 M) R2 2k JP1 o BOOTO _ 44 50070 for the MCU SCK 5 SCK
3L J1b ¢33y <2 LGN BooTO ( NS RFSEL & | ooy ut
. 8MH
v x%: :%x 02 [~ R16 23 2 PDO RFen NRF24L01
==X [] PD1 CE
%190 20 10k ! RFINT 8 RQ 2
w2l d22o RPi Header GND 2 2] pca3 5
@: :%( Mainly used for providing power to the RPi, >é PC14 |
25| |26 drawing 3.3V from the RPi for the HAT. and GND 4
=X R X PC15
271 28 exchanging data over UART.
a5 e
o o 1|
= g g g - I Microcontroller (MCU)
Used for safe w334 34 2 2 = 20/ b5
shutdown script 351 36 = = = @ PB3 En_Hects and d\'st(\'butes. bike dlata bgtweeﬂ RPi systems
GPI1026 37 38 © © © GND @ using UART to communicate with RPis. Can be programmed
9 Tuo® DHTDATA %1 PB4 and debugged either by UART through the RPi or USB. SWD
J) =X PB5 header also added for programming without USB support.
# Sw2 06 07 08 st 44 pge
SHTDN LED 1N LED 1IN LED I SDA 43 pg RPi it is mounted to connects by UARTL, the other on UART3.
7 N N N COo2 There is a button to reset specifically the MCU.
GND GND 49 pgg
Ri2 Rit RLS ENCODER 46 PB9 There are a few controlled status LEDs
GND 330 330 330 EEEX 5; PB10 PALO ;; RPI;IX
PB11 PA11 — J3
GND GND GND %3 PB12 PA12[33 D+ SWD
XY P13 pa13[34  SDWIO 3
JE! Status 1 is PWM—able STATUS3 27 5pyy, < PA14[BZ SWCLK 2
v Secondary Out SIS 2pes 9588 emspk ot 50 5.
+BATT« 2 [ _B_Mini
RPIRX 3 | | Header used to connect the secondary system to the main system. REBE U4 GND
RPITX 2
liz Connects UART, GND, and BATT for monitoring on the main board. STM32F103C8Tx
= | NOTE: UART is crossed over on main board. EN7D
GND GND
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, gt
i i !
+3.3V . . i J2
' MH-Z19 (CO2) | DHT11 L st
: Digital CO2 sensor that measures up to 2000ppm : Digital temperature and humidity sensor used ! 4 SECaaTT
u3 R18 I using infrared. Outputs level using PWM. 1 to derive ambient air canditions for . 43 SECRX RS
ULT—GPS 10k D9 : : performance calculations. 1 2 SECtx Sec ln ut
SATIVINT VinEe GND 1 2 +3.3V | Sensor is placed near the riders’ heads. | ! T4 SECLS\/%B M p
@VBATT Enk2 GPSEN : : Sensor is placed near the air intake. : :@ 8 Connections for secondary
2 PPM o ™2 GPStx " Rig'\/\/\,2k GPSTX | . GND R3 board to connect to main
4 = 6 GPSix - GPSRx | ! +3.3V i 10k board.
XHFIX  © RX = RZO’V\/\/N i H 1 Connect pin to pin
™| | 17 +5V | . with secondary out
+3.3v <2 LD 6N ! ! i i GND  GND
I
GND D12 . i €02 . J6 3 10k D R et e T
I I
GPS 1 ! 2 ° DHTpATA l +5V +5V
1 |
GPS is used primarily as a backup source for distance and speed : GND : !
information but location can also be recorded during the run. : : GND i 8 +5V R23 R26 Pulluns for lone 12€ lines
————————————————————————————————————————————— L i e i WHEEL% 2k 2k P 9
Q1 ! ]
5 BATJTL‘ERY DMG230LL +BATT AP62501WU i . ; ggk
BST
VORRS o Ly [ 2 ) Vv BSTC ! T2 ENcoDER Wheels
Z b5 a1 L1 : 41 Both wheels have an MLX90614 sensor to monitor brake disk
RPG 5V6 100n 3u3 : @ temeprature, the rear has an IR reflectometer used as an
GND cL EN SwW +5V GND optical encoder for distance and speed. These sensors
10y c5 | provide data over 12C and a digital line respectively.
R13 = FeeDBACk o HAT for RPis in TITAN for the WHPSC 2022
z 4 LED ar is in ar the
o FB
Power Input 10k e - Rl Provides 5V for RPi in addition to gathering data from TITAN
) 330 Only one STM32 is needed in the system on the main board
Power from LiFePO4 batteries is Resistors set for an UVLO  gNp Secondary board only has power systems and the header to main
fed through a reverse polarity Von = 9V -
protectioncircuit, then to the VorF = 8.4V GND GND T’tle: T'TAN HAT
monitor power pads and the 5V 5V 3A Regulatar provides 5V to the RPi.
regulator. GND Resistor voltage division on EN pin to achieve HPVDT [ Date: 2022-08-16 Rev: 3.1
under voltage lock out (UVLO) to protect batteries. KiCad E.D.A. kicad 6.0.2+dfsg—1 [ Size: USLetter Sheet: 1/1
1 [ 2 [ 3 [ I 5 I




