

    
      
          
            
  
PiPower - Raspberry Pi UPS with Battery
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What a UPS Does?

If your Raspberry Pi project requires constant power, relying only on the main power system is not a viable option. Depending on your location, power drops and surges may occur frequently and often last for hours. Any power fluctuations can damage your Raspberry Pi, and a power outage will immediately shut it down. Consequently, it will not shut down safely, which can result in all data on the SD card being lost, increasing the chances of it being destroyed.

Therefore, the use of an uninterruptible power supply (UPS) is recommended.

With a UPS, if there is a power interruption from the mains (interruption = power outage), the battery or other power source will take over and continue to power the device without shutting it down. A UPS is often considered an emergency power source. After the main power source is repaired, the UPS will recharge and be ready to handle the next disaster.

About PiPower

That’s why we designed PiPower in the first place. PiPower can be used as a second power source for the Raspberry Pi. A USB-C mains power supply plugged into the PiPower will directly power the Raspberry Pi and charge the battery at low current. PiPower can seamlessly power up a Raspberry Pi in the event of a power outage or disconnection of USB-C mains power.

PiPower can output 5V/3A power supply to meet various Raspberry Pi usage situation.
It has 4 power indicators; each indicator represents 25% of the power, and is equipped with a power switch to turn on/off the power of the Raspberry Pi without plugging or unplugging the power cord.


Warning

When you put the battery in for the first time or when the battery is unplugged and put in again, the battery will not work properly, at this time, you need to plug the Type C cable into the charging port to turn off the protection circuit, and the battery can be used normally.
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Component List
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Assemble the PiPower

After getting familiar with the components in the
package, we start to assemble PiPower.

In the next steps, there are a lot of details you need to
notice, especially the assembly position of the battery
and the clear acrylic back cover.


	Attach the Adhesive Tape to the back.
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	Then stick the battery on and plug it in.
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	Bind the battery wires with a cable tie.
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	Now screw in four sets of standoffs.
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	Mount the Raspberry Pi on top.
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	Secure a protective plate at the bottom.
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	Plug in the USB-C cable to power the Raspberry Pi.
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	PiPower needs to be activated with the USB-C cable at the charge port the first time you use it or re-plug the battery
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Warning

When you put the battery in for the first time or when the battery is unplugged and put in again, the battery will not work properly, at this time, you need to plug the Type C cable into the charging port to turn off the protection circuit, and the battery can be used normally.














            

          

      

      

    

  

    
      
          
            
  
Features
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	Pass Through Charging


	Shutdown Current：< 0.5mA


	
	Input:
	
	USB Type-C, 5V/3A


	Battery Input










	
	Output：
	
	USB Type-A, 5V/3A


	2x4P P2.54 pin headers










	Charging Power：7.4V/1A 7.4W


	
	Equipped Battery
	
	Type: 3.7V Lithium-ion batteries x 2


	Capacity: 2000mAh


	Connector: PH2.0, 5P










	Over Discharge Protection Voltage：3.2V


	Overcharge Protection Voltage：4.2V


	Dimension: 90mm x 60mm x 24.9mm


	
	On-board Indicators
	
	1 x Charging Indicator (CHG)


	1 x Power Indicator (PWR)


	4 Battery Indicators (D4 ~ D7)













About Charge and Discharge

Switch Power Path

PiPower V2 has the function of integrated power, which can automatically switch the power path to reduce battery consumption.


	If an external power supply is connected, the 5V output is directly output from the external power supply, and the power switch can be used to turn it on or off. Additionally, the external power supply can charge the battery at low current.


	When the external power supply is unplugged, PiPower switches to battery step-down power supply, seamless switching to protect the device.




Charging Power

Charging current will be switched according to the state of the power switch.


	PiPower does not provide power to external devices when the power switch is off. This time, the charging power is 7W, and it takes about 2 hours to charge from 0% to 100%.


	External power supply will power the connected device directly when the power switch is on. Charging power is reduced to less than 1W to ensure power supply current.




Over-discharge Protection

When the single battery voltage is below 3.2V, the battery protection activates and the battery is no longer discharged.

When the battery is unplugged, due to the mechanism of the on-board over-discharge protection circuit, the voltage will be considered too low, thus activating the protection circuit; when you replug the battery into the PiPower, the battery will not work properly, at this time, you need to plug the Type C cable into the charging port to turn off the protection circuit, and the battery can be used normally.

Overcharge Protection

Charging ends when the total battery voltage reaches 8.4V.

Charge Balance

When a single battery exceeds 4.2V, the voltage divider resistor channel conducts and the battery charging current is reduced or even discharged.

Temperature

When the output power reaches the maximum nominal 5V/3A, the temperature of DC-DC buck chip U1 will rise to about 70-80 degrees Celsius, so be careful not to touch it to prevent burns and keep ventilation. When the temperature reaches the DC-DC protection temperature of 75 degrees Celsius, the DC-DC will shut down to prevent overheating damage.




Battery Indicators

The relationship between the battery indicators and voltage is as follows:


	4 LEDs all on: voltage > 7.8V


	3 LEDs on: voltage > 7.36V


	2 LEDs on: voltage >6.96V


	1 LED on: voltage > 6.6V


	4 LEDs all off: voltage <6.6V，at this time，batteries need to be charged.







About IO Pins
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In order to meet the DIY needs of customers, multiple signal pins are provided on the PiPower, but they are not soldered by default.


	GND: Ground input


	BT_LV: Get the battery voltage pin. The voltage of this pin is equal to 1/3 of the battery voltage.


	IN_DT: Input detect pin. Used to determine if there is USB power input, if so, this pin outputs high.


	CHG: Charging status indication pin. This pin is high when charging.


	LO_DT: Battery low voltage status pin. In normal state, this pin is low. When low battery voltage is detected, this pin is high.


	EN: Switch signal pin. the EN pin can be connected to an external switch, put the pin to ground, the PiPower is off. The external switch can not use self-recovery button or key, etc. The EN pin is only effective when the on-board switch is turned on.


	GND: Ground input


	LED: Power indicator pin. Output 5V at power on, need to add current limiting resistor in the middle when connect an external LED.


	GND: Ground input







About Battery
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	VCC: Battery positive terminal, here there are two sets of VCC and GND is to increase the current and reduce the resistance.


	Middle: To balance the voltage between the two cells and thus protect the battery.


	GND: Negative battery terminal.




This is a custom battery pack made by SunFounder consisting of two 3.7V 18650 batteries with a capacity of 2200mAh. The connector is PH2.0-5P, which can be charged directly after being inserted into the PiPower.







            

          

      

      

    

  

    
      
          
            
  
FAQ


PiPower not working?

When you put the battery in for the first time or when the battery is unplugged and put in again, the battery will not work properly.

This is because when the battery is removed, due to the mechanism of the on-board over-discharge protection circuit, the voltage will be considered too low, thus activating the protection circuit;

At this time, you need to plug the Type C cable into the charging port to release the protection circuit, and the battery can be used normally.
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