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pi zero buttons

output goes high when battery low

note: unable to use GPIO14 for PS shutdown because it changes state at startup

charge rate: 591mA

note 1:
for mint tin case use PTS645SM43SMTR92 LFS (6mm x 4.3mm SMT vertical tactile)
for 3d printed case use TL3336AF160Q (6mm x 4mm SMD right angle tactile)

power sequencing:
startup:
SW101 turns BATT switch Q102 on through Q103 (BATT_SW_EN)
R111 latches Q102 on through Q103

normal operation:
SHUTDOWN_PI (active high) is pulled up by ~50K internal pullup
LOW_BATT is LOW, causing SHUTDOWN_PI to be pulled low through D105
D105 protects GPIO7 from voltages >3.3V
D106 prevents LOW_BATT from turning off Q103/Q102

shutdown:
SW101 overrides LOW_BATT pulldown, causing SHUTDOWN_PI to go high
OR, LOW_BATT signal goes high-Z due to low battery condition
Shutdown script on Pi triggers safe shutdown when GPIO7 is high for >1 second
SHUTDOWN_PS (active low) turns off Q103/Q102 when Pi has safely shut down
D107 prevents I2C pullups from turning on Q103/Q102 after Pi stops actively pulling down GPIO

dtoverlay=gpio-shutdown,gpio_pin=7,active_low=0,gpio_pull=up
dtoverlay=gpio-poweroff,gpio_pin=3,active_low=1

inductor current
limit setting

i2s audio

power management

gain selection:
15db: 100k to GND
12db: GND
9db: floating
6db: Vdd
3db: 100k to Vdd

display

100V diode used intentionally for higher Vf - BATT should be <4.5V for proper boost converter operation

low battery indicator
3.335V/3.505V

3.335V

5V boost converter

STAT1: charging
STAT2: complete

2.97V (3.13V @ - input)

filter input is pulled down when
low battery indicator is on!

because of high ripple current
from raspberry pi, low battery
indicator will trigger when
voltage is nominally 3.2-3.3V

USB powers the system directly while battery is charging
https://ww1.microchip.com/downloads/en/DeviceDoc/51746a.pdf
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