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e Control High-Current Loads
e JST Connector makes Changing Batteries a Snap
e |t's Sewable! (Also has standard 0.1" spaced headers)
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21st Century Fashion Kit:
Electrochromatic Circuits
NOVEMBER 5, 2014

Diana Eng walks you through a
magically appearing design made
with an thermochromatic pigment.
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Log in or register to post comments.

m Wayne Seltzer / about 3 weeks ago / W 1
S

ere a Fritzing part available somewhere for this SparkFun MOSFET Power Controller? (I did a search, but

Aidn’t finA AanAa \
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Q P SFUptownMaker / about 3 weeks ago / W1
Checklng out our fritzing repository | don’t see one in there, so one must not have been made for it.

We do have a tutorial for creating your own fritzing parts, if you want to go along that route.

Member #1045399 / about 9 months ago / % 1

When using this board, can you control the current output? Since it's MOSFET driven, can we really treat this
as an ideal switch?

Q ® SFUptownMaker / about 9 months ago / W1

Its going to behave as a small resistance (<1ohm) when turned on. You could use an analog voltage at
the switching terminal to make it less switch-like, or PWM the input, but honestly, modeling it as a switch is
close enough for most purposes.

Jamie Tyson / about a yearago / % 1

My company ordered a big pile of these for a project and we’ve come to find that the + in and out pads aren’t
connected to each other! Can anyone confirm or deny this? I've noticed that v-bat isn’t connected to the
output + in the schematic, I'll check the Eagle file next.

Jamie Tyson / about a yearago / % 1

...an answer to my own question, with some help from the comments below. The labeling on the board is
confusing. If one looks at the board with “+ in” at the top left, the “+ in” is the gate input, the “-in” is
negative input, the bottom right is positive from supply (battery or whatever) and the bottom left “- out” is
the switched line from the mosfet.

It's certainly not intuitive- perhaps the board labeling could be more clear. | didn’t realize the large pads
and holes were for conductive thread, not large diameter wires!

G Von / about 2 years ago / W 1

| want to run an Arduino nano off a LiPo to drive 16 LEDs from a TLC5940. | want to use a MOSFET to disable
the 5volt line to power the TLC5940 when the LEDs are turned off in order to conserve battery power. And |
need the Arduino to continue running. So I'll wire a separate line to the MOSFET to the 5+ into the TLC5940
and control it with some arduino logic. Will this controller work for my application which is entirely running on 5
volts? I’'m using a power controller shield to bump the battery 3.7 volts to 5 volts.

Member #747199 / about 2 years ago / W 1

hi..how to connect this mosfet to arduino uno?

Member #469513 / about 4 years ago / W 2

Why is hooking anything up beyond a 3.7v battery a risk?

chrwei / about 3 years ago / W 1

the traces on the board are too small to handle much current. the warning assumes that if you're doing
something that needs more power than your typical LiPO then the board traces won’t handle it. however, if
it's high voltage but a tiny current it would likely be fine.

Q # SFUptownMaker / about 3 years ago / % 1

If you look at the layout, you'll see that the current paths are massive. I've never tried it, but I'd bet
the traces on the board would be about the last thing to fail.

I’'m honestly not sure why that warning is on there...I'll look into it.

rfengineer2 / about 2 years ago * / W 1

Newbie here. | am about to do a keyboard mod. My Laptop doesn’t come with the mobo port for backlit
keyboard so | found a keyboard from another Dell of the same family line that is backlit. | am pulling 5vdc from
a spare sata bay and it powers the keyboard very well. | am wondering if this controller will work with a tactile
momentary switch to trigger?? | thought of putting in a micro slider but this power controller would be a much
cooler solution. | could easily mount this controller in the spare sata bay.

ﬁ ® SFUptownMaker / about 2 years ago / % 1

I don't think it'll do what you want. Yes, it can trigger with a momentary switch, but it'll shut off as soon as
the button is release.

You’'ve got options; we have some really cool latching buttons and some equally cool illuminated toggle
switches with “missile switch” covers. Or, there’s a fancier solution that turns a momentary pushbutton into
a power toggle.
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rfengineer2 / about 2 years ago / W 1

Ah, so it’s not a soft lock... thanks!!

hydronics / about 3 years ago* / % 1
that schematic makes my head hurt...
.... good luck figuring this out if you don’t have EAGLE...

Source is IN-

Gate is IN+

Drain is OUT-

OUTH+ is just meant to confuse you :) .... its not connected to anything.

Curt Welch / about 2 years ago / % 1

OUT + is connected to battery IN+

Gate is connected to the two resistors not to IN+.

Member #631892 / about 3 years ago / % 1

Can i switch with this thing a voltage of 3-6v and 500mA with a microcontrollers 5v pin? Or does the switched
voltage have to be higher then the trigger voltage?

q ® SFUptownMaker / about 3 years ago / W 1

Yes, you can, easily. The gate-source voltage is the important one, so drain-source voltage doesn’t
matter so much.

Member #475354 |/ about 4 years ago / W 1

Can these be triggered with a 3.3V Arduino or no?

The Kontraptionist / about 3 years ago / W 1

Eh.... sort of, but the on-resistance will be very high compared to running it off a 5V system. | for one
would not consider this a usable option for a 3.3v system. It'll likely get hot. Look a the datasheet, “Figure
4"

Those curves on the datasheet are there for a reason - The thermal de-rating stuff really doesn’t (always)
pertain to the hobbyist, but gate voltage curves certainly do. Study them.

You really want to drive the gate with a voltage somewhere around where that curve starts to flatten out.
As you can see, at 3V, the chip only begins to conduct. At 3.3V, it’s still not that “turned on” and you can
expect trouble if you're running on a battery and the voltage starts to sag.

| usually suggest either finding a true 3.3V logic level mosfet (Sparkfun, they do exist, you should probably
put one on this board) or using a darlington like the Tip-120, which are far easier to deal with on lower
voltages.

The other option is to use a MOSFET driver, but these are only if you're using big FETs and want to do
things “right” - Face it, some of the bigger, meaner MOSFETS want a 10V gate voltage or more, and you
just can’t get that out of an Arduino or whatever. You need a proper drive circuit.

Just as an aside, and as parts that somebody might just have laying around, the MAX232 chip does a
pretty great job of driving MOSFET gates, and it's got a built in charge pump, so your 5V system can drive
mosfets with big gate voltages. After all, it puts out 12V! Don’t expect to get exceptionally high frequency
out of them, but for PWMing big fat lights, they’re awesome, and best of all, they drive the gate in to
reverse voltage when “off” and that for absolutely sure shuts off the MOSFET. All good things.

RFsynthesizer / about 4 years ago / % 1

Aw, shucks! This is a low-side mosfet driver...l need a high-side mosfet driver using a n-ch and p-ch mosfet for
an automotive application where the (-) battery terminal is chassis ground... guess I'll have to lay one out
myself...thanks anyway.

VonChurdhousen / about 4 years ago / W 1

Check out the BTS555. It’s high side and can handle lots of current.

GeoffT / about 5 years ago / % 1

This MOSFET is not specified for gate “ON” voltage < 4.5V. Therefore any Arduino variant which outputs 3.3V
is unsuitable for directly driving it. Normal unit-unit variation in threshold voltage would let most units work at
3.3V and room temperature with light loads, but would not be good design practice for mass production. Also,
the gate is unprotected against ESD. The resistor divider would help, if a five cent zener had been placed from
gate to GND. Use thorough ESD precautions when connecting, especially as gate damage can show up much
later.
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F rsp / about 5 yearsago* / W2

e gate threshold voltage is guaranteed to be 3V max. With a gate voltage of 3.3V and using the
Sparkfun PCB design, it should typically be able to handle up to about 3 amps, but at those levels it'll run
hot (too hot to be wearable). To keep the temperature below 100F (at 75F ambient and using 3.3V), the
maximum current is about 1.6 Amps.

GeoffT / about 5yearsago / % 1

The 3.0V threshold is for only 250uA drain current, and increases typically 100mV at 0degC, so 3.1V.
A 3.3V supply at -5% tolerance is only 3.135V. Even if the driving device had zero drop from supply
to logic output HIGH, the small divider at the FET gate reduces applied voltage to 3.104V, leaving
essentially no extra voltage to enhance the current beyond 250uA. Compounding the issue, the e-
textile application often uses thin wires having more resistance, so drop in the GND wiring further
subtracts from Vg-s.

The saving grace is that the “typical” Vg-s(th) is only 1.7V, so the worst-case scenario is rather
unlikely. This circuit would be flagged in a design review for a critical application.

Member #408593 / about 5 years ago / % 1

can this be useful in creating AC output in an Inverter system

GeoffT / about 5 yearsago / W 1

Probably not. The MOSFET is only rated for 30V and the resistor divider would slow the switching,
causing extra power dissipation.

' SandroBenigno / about 5 years ago / W 1

Hi guys despite of the traces for output being wide looks like the connection between the MOSFET and the
GND traces are really small ones. Looking at the pictures It seems to be a very weak point of the design. :(

Q i’SFUptownMaker / about 4 years ago / W 1

That ground trace is only there to provide a reference. If the board is hooked up properly, that trace
should conduct nearly no current.

Chicago-Dave / about 5 years ago / % 1

How thick do you think the connections inside the IC are? They did suggest using nothing higher than a
3.7V Li-Po. Check he datasheet and/or a trace width calculator. It is within spec.

MTC_Joe / about 5 years ago / % 1

Correct me if | am wrong, but those large pads are there for attaching conductive thread, not for extremely
high current outputs. You are still limited by the size of the pins on the IC, and the traces going to the
wider contacts look around the same size of the pins on the MOSFET.

MattthiasW / about 5 years ago / W 1

Current capacity is a volume thing. The pins on the IC typically have much more volume (height?
depth? not sure what the right geometrical term is) than a copper trace on a PCB board will. For high
power routing you will typically wind up with traces wider than the pin width with solder acting to
distribute the charge from the pin to the wider trace.

Mitch.Tolson / about 5 years ago / W 1

It's a crosssectional thing, and current plays the role in the power equation. P=iv, where your
power is proportional to the heat capacity of the wires/connections. That's why connections
usually fail at either the connection interchange or ~30% of the length within a long connection.
Also note you need to account for not only your steady state response, but transient response
of your system (transient will see spikes in amps, which spikes power, which spikes power
capacity of the wires due to their thermal properties).
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In 2003, CU student Nate Seidle blew a power supply in his dorm room What's on your mind?
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own company. Since then, SparkFun has been committed to sustainably
helping our world achieve electronics literacy from our headquarters in
Boulder, Colorado.

No matter your vision, SparkFun's products and resources are designed

to make the world of electronics more accessible. In addition to over For which department?
2,000 open source components and widgets, SparkFun offers
curriculum, training and online tutorials designed to help demystify the General j

wonderful world of embedded electronics. We're here to help you start i . i i
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