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DHT22 (Digital Temp./Humidity)

Raspberry Pi (RPi)

Connected to the digital camera and display to provide a view out

of the vehicle. This view is overlaid with the datas from the sensors.
Communicates with the system over USART (serial), with protection.
SHDN button pulls down a pin to signal the RPi to shutdown properly.
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Monitors the ambient temperature and humidity
in proximity to the sensor. Likely mounted to the board.
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Battery Level Monitoring (main and analog sys. batt.)

Uses resistor voltage dividers to bring the battery
voltage (nominally 10V) down to the 3V3 level the
STM32 is talerant to. There are protection diodes for

the main battery.

NOTE: THE CONNECTOR
FOR THE ANALOG SYSTEM
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Light Control Buttons
Pulling these lines to GND will !
toggle the corresponding lights. ;
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Data Connections
A slight mess.

STM32 sits in the middle to connect everything, colle

ASSUMES THE INPUT IS
ALREADY DIVIDED AND
LACKS ANY PROTECTION
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ct data, and handle real—time events.

= 2 Protection diodes installed to shield subsytems systems in the event of any over/underloads on data lines.
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Used to determine the rotational speed of either } oo mm Model B+ =
the pedals (cadence) or wheel (encoder), using a ! 1 " o (- o N
digital interupt to pull down pins on the STM32. ; igi:gg zil’u%%i :;AD;NN E:g = Ggﬁé E +3V3
: 3 Gpio27 SPI_SCLK [P LEFLBIN __ 1pRqy = 3.3V
E | @GP\022 SPLCEO%( BAS@O*OQ RIGHT_BTN PB15 lﬁl RESET X +3V3
[S) | X8 6Pi023 SPI_CE1 B *—{ PA8 S PB11|—X T
2 ! Y cpio2a +3v3 D1 R1 2k PA9 o PB10}—X ©
+3V3 Iy ; ¥4 6pi025 xp|8 . e ! PALO = PBL[—x = NS
GND | = Z{GPioos rRxD L2 ' AN x—{Pa11 = PBO [——ANABAT = R20
JP6 +5V, I 2k ﬁ 7 Mas! 2 30U
! I 2 x— PA12 PA7 < 10k /304
—b ! %A 6PI005 GND_A[R CADENCE___{pps5 PAG IS0 —AMA——EN] n
CADENCE Py ENCODER ! . E, 31 cpi00s oND_BI2 owioara [pp PAS CiK SJUBAT g
R P hYy dene eecpy o 02, e, o — N R < 2
! %Gwou GND.D £ = PB5 PA3 Y = o =
CADENCE i »3 GPI019 GND_E BAS40-04 HEADCTRL_{ pgg PA2 GPs_RX MW —e—= =
} ND »8 cpiote GND_F P2 TALCRL__{pR7 PAL CHP_ENABLE 2k R3 GND 5
ffffffffffffffffffffffffffffffffffffffffff | »2 cPi026 GND_GP LEFLCRL_ | ppg PAO BALLVL . g VIN E}
! ﬁcpmzo GND_H 2 RGHLCTRL | pRg PC15—X < PES)
[ GPI021 *—{ 5V PCL4—X =)
JzAO—C—l—E J5 vt | %l— GND2 PC13|—xX T E
1 ! SiscL 10_sc {2 <&—33v1 VBAT|—x = +
2 2 ! 3 27 \ J o GND
JZBO—C—%+5V :3 | ! ~{SDA ID_SD [~ +3V3
EXT5V |
MONITOR | Ultimate GPS Module
GND | T . - Used to gather GPS data, including
! %hMShZHSBESth B\élEtP‘U DtEVEL?pmtEhm Bohi?r? (U2) speed as a backup for the encoder.
! e heart of the data system for the vehicle.
1 E i Collects data accross pins from sensors and routes communication between the
100—C | different modules as needed. Operates in a “call and response” manner, where a
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! This board operates at 3V3, although some pins are 5V tolerant. A
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Power connections and test points i Digital 1/0 for everything else (PWM for light control) MISO 7 Imiso
— One connector to the battery. ! RF_INT 8 lirq
— Another to pass power to the manitor used. |
- One connector for an external 5V supply if the | nRF24L01—-PA Module
built in one is non—functional or 5V is needed ! Used for patential telecommunication to pit or chase vechicle.
externally. ! Functional range proven to be up to 1.1km.
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Currently this only controls whether

~
the 5V regulator aperates or not. &

Reverse Polarity Pro?e&Dt'\on

First stage of protection from

the battery (Currently 13V)

Over Voltage Protection
Kicks in based around value of D8

Essentially controlling the RPi and a
STM32.

In the future it should control another transistar to prevent the
lighting from being enabled and potentially putting the battery

i Cutoff threshold determined by the
i into an under voltage state.

5V/4A Buck Converter

Supplies power to RPi, the 3V3 cames from RPi’s reg
Uses AP65450SP—-13 chip and the 5V reference design in the datasheet.

If there is any power fault leading up to this an appropriate LED will indicate it, otherwise the OK

ulators to the STM32.

AN. BATT.

Lighting Lines

Constant current boost converters. Take in the battery voltage and boost it to
generate a desired current through the LEDs.

Current set by resistors downstream of LEDs, | = 0.2/R. The 0.2 can be tweaked
using the potentiometer and solder the jumper. Solder to ground to decrease
the 0.2, +V to raise the 0.2.

Dimming is achieved though software by applying an approximately 1kHz PWM
signal to the control pin.
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