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Variable Load Hookup Guide

Introduction

SparkFun’s Variable Load board is designed to allow users to draw a specific amount of current from a voltage source. It can be used to test stability of
the power supply under various loads, battery lifetime, safety cutoffs, and other design elements of power supplies under test.

The Variable Load can test supplies of up to 30V at currents ranging from a few mA to 4A. For safety, the total load power is limited to 15W, and even at
15W the heatsink gets very hot. The Variable Load is designed to be extensible, with headers for a basic character-based LCD so it can be used
without a connection to a PC.

SparkFun Variable Load Kit
© KIT-14449

Product Showcase: Variable Load Kit

Required Materials

Everything you need to follow this hookup guide is included in the kit, except for the heat sink thermal compound linked below. If you want to add an
LCD, any of our 5V character LCDs will work, as linked below. You'll also need some male header pins. You may not need everything though depending
on what you have. Add it to your cart, read through the guide, and adjust the cart as necessary.
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Break Away Headers - Straight
@® PRT-00116

Basic 16x2 Character LCD - Black on Green 5V
@® LCD-00255

Basic 16x2 Character LCD - RGB Backlight 5V
@® LCD-10862

Heatsink Compound
@® PRT-09599

Required Tools

For assembly of this kit, you will need standard soldering tools. Any soldering iron of reasonable quality and solder should work fine. To mount the
transistor to the heat sink, a Phillips head screwdriver is required.

N

USB micro-B Cable - 6 Foot
@®© CAB-10215

Basic 16x2 Character LCD - White on Black 5V
@® LCD-00709

Basic 16x2 Character LCD - Yellow on Blue 5V
@ LCD-00790
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SparkFun Mini Screwdriver
@© TOL-09146

Assembly

We recommend following this guide for easy assembly of the kit.

Install the Heat Sink

This may seem a little backwards, but there’s a reason for this. We want to make sure that the hole in the heat sink is at the right height for the hole in
the transistor to mate with it, and the heat sink is of fixed height, so we want to install it first.

Note that soldering these nubs down takes patience and a willingness to get things pretty hot. If you don’t heat the nubs up enough, the solder won’t
flow over them nicely and you'’ll get a gloppy, goopy cold solder joint. Heating the nubs takes time, of course, because they’re attached to a heat sink!
Persist and don’t become discouraged if the solder won't flow onto the nubs at first. Give it lots of time. If you have one, a large, hoof-type soldering iron
tip is the best bet for heating up the nubs for a good joint.

Note too that there are no exposed copper pads on the PCB. This is okay, as the solder will flow over the nubs and down through the holes, forming a
tight fit.

Install the Terminal Block

This is a good time to install the terminal block. Notice which side of the board it is installed on, and the orientation of the terminal block with the
silkscreen.
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Soldering it down should be a fairly straightforward endeavor.

Install the Transistor On the Heat Sink

Apply a small amount of thermal grease to the back of the transistor. This will improve heat transfer to the heat sink.
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Then, insert the 3/8" 4-40 machine screw through the hole in the transistor. Insert the legs of the transistor into the holes on the PCB and slide the pins
down until the screw fits through the hole on the heat sink.

Thread the 4-40 nut onto the screw where it protrudes through the heat sink.

Tighten down the nut until it is snug. A screwdriver will help with this process. Do not overtighten the screw. It only needs to be a little tighter than finger
tight. Then, flip the board and solder the transistor pins to the board.

Attach the standoffs to the corners of the board.


https://cdn.sparkfun.com/assets/learn_tutorials/6/8/2/Variable_Load_Sensor_Hookup_Guide-04.jpg
https://cdn.sparkfun.com/assets/learn_tutorials/6/8/2/Variable_Load_Sensor_Hookup_Guide-05.jpg
https://cdn.sparkfun.com/assets/learn_tutorials/6/8/2/Variable_Load_Sensor_Hookup_Guide-06.jpg
https://cdn.sparkfun.com/assets/learn_tutorials/6/8/2/Variable_Load_Sensor_Hookup_Guide-07.jpg

Finally, connect a micro-B cable to the Variable Load and your computer to get started.

Optional: Install the LCD Assembly

If you're going to use the Variable Load with the optional LCD, now is the time to attach it.

Start by installing the header on the LCD. Observe the image below for proper orientation.

| like to tack down one pin first. Then melt the solder on that pin with one hand and use the other to make sure the header is at a right angle to the
board. After soldering down all the pins, you can insert the header into the Variable Load board and repeat the process. Solder down the headers like
the image below.

Operation

The Variable Load board is designed to work with one of two output modes. Either using a:

« Console on a PC for Feedback
« Basic 16x2 Character LCD

In either case, the capacitive touch buttons on the front of the Variable Load PCB can be used to change the settings.

General Operation
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The primary method for controlling the Variable Load is the set of capacitive touch buttons on the front of the board. There are four buttons: up arrow,
down arrow, “Enter” and “Back”. The up and down arrow keys will adjust the current set point up or down in steps determined by the present set point.
The higher the set point, the larger the step size. The “Enter” key turns the load on or off without affecting the set point, and the “Back” button resets the
set point to zero.

~
N~ ENTER BACK

There is an LED visible from the front of the board which will tell you whether the load is enabled or disabled at any given time.

@
LOAD_ON

The voltage limit for the board is 40V. Exceeding this level may cause damage to the circuits on board. The current limit is 4A, and the board will not in
any case let you set a current draw above 4A. There is also a wattage limit of 15W, which is calculated in live time. Normally, the current draw remains
the same as the voltage is increased, but if the voltage is increased beyond a point where the product of the voltage and current exceeds 15W, the
output will be disabled until the voltage drops to a safe point again.

Using a Console for Output

Note: The Arduino serial console will not work for this. The Variable Load board uses VT100 terminal commands to draw its output and the
Arduino console does NOT support VT100 emulation.

Start by checking out our serial terminal basics tutorial. This will get you up and running with a serial terminal. Open a serial terminal program (i.e.
PuUTTY) to connect.

You'll need to identify the port name of the Variable Load board when it is connected. There are a few methods of determining which port the Variable
Load Board is connected to.

One method to determine which port the Variable Load board is on, | recommend using the Arduino IDE. Under the “Tools” menu, there is a sub-menu
for “Port”. Since we had connected the USB cable to a computer’'s COM port already, make note of the items on the listed port names. Then unplug the
micro-B USB cable from your computer. Give it a few seconds, then re-open that sub-menu to see what item has disappeared. By process of
elimination, we can determine the port name that the Variable Load has enumerated to. Reconnect the cable to verify. The port name should reappear
as the same name in the sub-menu. Remember, the Arduino IDE’s Serial Monitor will not work with the Variable Load board.

Windows

If you don’t have the Arduino IDE installed and don’t want to install it, you can find the same information using built in tools. Under Windows, open up
your device manager (if you don’t know how to do this, do a search online for OS specific information on how to do it since it's slightly different under
various versions of Windows). Take note of the devices on the list, then unplug the Variable Load and see which port on the list disappears. The port
which disappeared from the list is the one you want.

EG-HORD- 10

Check here!

Mac

Using a Mac OS, you’ll need to open a terminal window. To figure out which port the Variable Load has connected to, type this command:

1s /dev/cu.usbserial-*
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This will return a list of USB-Serial converter ports on the system. Take note of the devices on the list, then unplug the Variable Load and see which port
on the list disappears. The port which disappeared from the list is the one you want. You can then connect to the port in question by typing this
command:

screen /dev/cu.usbserial-XXXXXXXX 115200

where the XXXXXXXXX is replaced by information gleaned from the first command.
Linux

Under Linux, the process is similar to Mac OS, only use this command to identify the serial port:
1s /dev/ttyUSB*

You may use screen command to connect to the Variable Load:
screen /dev/ttyUSBX 115200

Again, the “X” should be replaced with information gleaned from the 1s command above. If you receive an error about screen not being installed, you
can install screen by typing this command:

sudo apt-get install screen
Then re-enter the above command to connect via screen .

The Console

This is what the console will look like when you’ve connected to the Variable Load. It reports three values: the actual current being drawn from the
source, the current limit set for the load, and the current load voltage at the Variable Load board.

£ COM14 - PuTTY - o x

In addition to using the arrow keys to adjust the current set point, you may enter a desired current in the console window by selecting the window, typing
the current in amps that you want the load to pull, and then hitting the Enter key. This allows a much higher precision than adjusting the load with the
arrow keys on the board. You will not be able to see the value you enter as you type it in. If you enter an invalid string, the current draw will be set
to zero.

Using the LCD

The LCD output is very similar to the console, except slightly less verbose to fit the data on it. You can use the console and the LCD at the same time,
but that sort of defeats the purpose of using the LCD. When using the LCD alone, you’ll have to rely on the buttons on the board to control the set point.

Resources and Going Further
Now that you’ve successfully got your Variable Load Kit up and running, it's time to incorporate it into your own project!
For more information, check out the resources below:

« Schematic (PDF)
« Eagle (ZIP)
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SparkFun Product Showcase: Variable Load Kit

SparkFun Enginursday: A PSoC-Based Digital Load Box - The original Enginursday project behind this product.
GitHub Repository - Product Repository for Variable Load.

Sizing a Heat Sink for a Heavy Load - A little about heat sinks.
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