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Main Specifications

12V / 10A MPPT Solar Charge Controller with USB

- 12V battery voltage
- 10A max. charge current
- 55V max. solar input
- 32bit ARM MCU (STM32L072)
- Expandable via Olimex Universal Extension Connector (UEXT) featuring
   I2C, Serial and SPI interface (e.g. used for display, WIFI communication, etc.)
- USB charging
- High-side load switching

Power

USB
MCU
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Diff. amp. reference
defined by DAC pin
instead of GND: variable
zero current set point

Solar Panel
Voltage: 16-55 V

DC/DC power stage

Load output
MOSFET driver

If not stated otherwise, all MLCC 50V X7R

Current sense amplifier

MKDS_5/2-9,52

Solar voltage

Same voltage divider for V_SOLAR
and V_BAT to use COMP1 for MCU
wake-up when Vsolar > Vbat

MKDS_5/2-9,52

MKDS_5/2-9,52

Battery voltage

PMOS for protection
of MCU pins if PV
panel is connected
before battery

High-side switch necessary, 
otherwise e.g. in case of
a laptop powered by 12V and 
connected to USB port
GND current would continue 
through USB wire.
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BUTTON can trigger bootloader
if pulled high before reset.
Duration of high input on BOOT0:

tau = R35 * C43
V(t) = Vmax * (1-exp(-t/tau))
--> t = -tau * ln(1-V/Vmax)

V > 0.7 * VDD = 2.31V necessary
--> t = 12 ms

UEXT connector

If not stated otherwise, all MLCC 50V X7R

I2C pull-ups

Pull-up to provide defined RX
signal if port is unconnected

Drive low if no ext. 
sensor detected

Measured current into
VDDA around 1.2 mA

VDDA low-pass cut-off:
1/(2*pi*RC) = 720 Hz

LED1 could be controlled
by LPTIM1_OUT in stop
mode --> use PB2

with Charlieplexing

STM Nucleo SWD

MCU STM32L072

Status LEDs

Temperature
(ext. or int.)

Either internal SMD NTC on PCB or
external sensor via 6P6C connector

LS.one interface

MCU contains internal
pull-up at NRST pin

1k series resistor for
UART tested, but does 
not work with 115200 Bd
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Fast charging only on top USB port
Bottom USB port for data connection

Fall-back power supply 
from 12V rail if 5V is 
not good enough

Layout for 2A output current
(1x up to 1.5A fast charging USB port, one normal 500 mA port)

Battery to 5V (SMPS)

5V to 3.3V (LDO)

Max current 
output: 150mA

If not stated otherwise, all MLCC 50V X7R

Output voltage: 0.925 x (1+45.3/10) = 5.12 V

USB connector and power supply


