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Adafruit MiniBoost 5V @ 1A - TPS61023

PRODUCT ID: 4654

This adorable little board will come in very handy whenever you need a good
amount of 5V power. It's the size of a linear regulator, but it's actually a mini-
booster! Input 2-5VDC on one side, and get 5V at up to 1A supply on the other.
Perfect for use with battery-powered projects with 2 or 3 Alkaline, or a single
Lithium battery.

This booster uses a very small but thermally efficient chip from TI,

the TPS61023. This chip has nearly everything integrated, including dual 3A
MOSFET switches. Note that the switch doesn't tell you the max output, see the
tables below for that!

We set the feedback resistors to give a 5.2V output, this is a little higher than
5V which helps account for voltage drop over cables. We took some
measurements of the input/output current and max draw using a bench-top
power supply and electronic load:


https://www.ti.com/product/TPS61023

e At 2V DC in, max current out at 5V is 300mA (the minimum input voltage
that will 'boot' the booster)

e At 2.5V DC in, max current out at 5V is 500mA (two NiMH rechargables)

e At 3V DC in, max current out at 5V is 800mA (two alkalines or a near-
dead LiPo)

e At 3.5V DC in, max current out at 5V is 1100 mA (this is a LiPoly nominal
voltage)

e At 4V DC in, max current out at 5V is 1400 mA (3 NiMH, or a fresh LiPoly)

Most people will want to use a Lipoly or Lilon battery with a booster, with a
nominal voltage of 3.7V. Here's the efficiencies at that voltage:

e 5.2V 100mA out requires 160mA in at 3.7V (88%)
e 5.2V 250mA out requires 400mA in at 3.7V (88%)
e 5.2V 500mA out requires 800mA in at 3.7V (88%)
e 5.2V 1000mA out requires 1800mA in at 3.7V (78%)

As you can see, you'll be humming at ~88% as 'lower' currents of about 500mA
and less. You can get 1A out but your efficiency will drop a bit to ~78%

You get one fully assembled breakout with a TPS61023 and components, and a
small bit of header. Give it 3-5V on the IN and ground pins. Then you'll have 5V
on the OUT pin. The enable pin can be pulled low to disable the output, its a
'true disconnect' so the output will be completely de-powered.

TPS61023 Specifications:

e Input voltage range: 0.5 Vto 5.5V

e 1.8-V Minimum input voltage for start-up

e Two 47-mQ (LS) / 68-mQ (HS) MOSFETs

e 3.7-A Valley switching current limit

e 1-MHz Switching frequency when VIN > 1.5 V and 0.5-MHz switching
frequency when VIN < 1 V

e Typical 0.1pA shutdown current from Vin and SW

e +2.5% Reference voltage accuracy over -40°C to +125°C

e Auto PFM operation mode at light load

e Pass-through mode when VIN > VOUT

e True disconnection between input and output during shutdown



e Output overvoltage and thermal shutdown protections
e Output short-circuit protection

Product Dimensions: 17.8mm x 11.3mm x 5.6mm / 0.7" x 0.4" x 0.2"

Product Weight: 1.0g / 0.00z
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