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Robo-Tank DIY Instructions – Intermediate Kit 

In your package you’ll see the PCB’s in the image below with 5 small bags, all these pieces need to be soldered to the 
boards. The larger PCB is for the controller and the smaller PCB is for the display. The images on the following pages 
show the boards assembled. 
 

 
 
 
The 1st bag has all the green ports that need to be soldered to the board, in a different bag you will see a bag of 
connectors that will plug into those. 
 
The 2nd bag has some plug sockets and the DC power sockets for each board.  
 
The 3rd bag includes 6 capacitors, the CR2032 battery holder and a buzzer for the display board. 
 
The 4th bag has 2 USB sockets and 2 RJ45 sockets. 
 
The 5th bag will have all the headers required. Some of these need to be cut to length using standard cutters. 
 
 
Note: During assembly you want to take the time to make sure all the plugs and headers are straight, it’s not easy trying 
to straighten something after its fully soldered in place.  
 
When soldering never put solder on the iron and attempt to solder anything in place, always heat the pin or terminal 
with a clean empty soldering iron for half a second and then touch the iron/pin with solder and it will flow around the 
pin nicely. Have a clean soldering tip is important. 
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Display PCB  

The display is obviously less involved so we will start with it. Ultimately the goal is to solder all the parts to the board and 
there is no right or wrong way, well that’s not entirely true, you wouldn’t want to solder headers to the wrong side of 
the board so take note which side they go one. 
 
When soldering the headers it’s best to solder one pin so it stays in place. Then with the pin heated push the header so 
it’s flush to the board and straight. Once straight solder all the other pins in place. 
 
Below are the steps in detail that I take if you are unsure.  
 

 
 
 

Step 1 – Header Placement 
 Take a strip of single row male header pins and cut it into 5 pieces, each with 8 pins then place them into the 

board where they fit.  

 Take another strip and cut a piece with 10 pins and place it in the board where it fits. 
 Take the double row male header pins and cut a piece with 36 pins total, 18 columns. This goes on the far right 

side. 

 Also place the 6 pin double row female header in the middle. 
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Step 2 – Soldering Headers in Place 

 Lean the board up on the bottom edge like it’s sitting in the picture above, you can lift about 60 degrees before 
pins start falling out. 

 Once raised hold in place with your pinky finger and hold the solder with your thumb and index finger. With 
your other hand you can solder one of the edge pins on each of the header, it doesn’t matter they aren’t 
straight. 

 Now they are all held in place by one pin stand the board up straight so its on the bottom edge like the image 
above and have the headers pointing away from you so the soldering is in front of you. With one hand reach 
over the board and push on the plastic part of a header, then heat the pin with solder and the header will sink 
flush with the board and stand straight up. 

 Do this to all the headers, then verify they are all flush with the board and straight, then solder the remaining 
pins. 

 
Step 3 – Soldering Capacitor, Buzzer, RJ45 and Plug Sockets 

 Push the capacitor in the board but it’s important to get the polarity correct or it will blow up and you’ll get 
white fluff all over yourself. On the PCB on hold have a small + for the positive pin of the capacitor, this is the 
longer pin on the cap. The shorter pin will have a – sign on the capacitor which is the ground. 

 Placing the buzzer - the polarity for this is also important. The board will have the + sign to match the label on 
the buzzer. 

 Placing the RJ45 - verify all the pins are straight before attempting to push the PCB otherwise they will bend. 
Carefully push into the board, this take a bit of pressure because of the placement lock tabs.  

 Placing the Plug Sockets – the orientation of these are important because the small cables you got that plug into 
these are keyed. The easiest way is to get the wire and plug in so you can verify the red wire is on the + 
(positive) side and the black wire is on the – (ground). 

 Once everything is in place, raise the board, hold in place and solder one pin of each except the RJ45 as it’s 
locked in place. One tacked in place, hold the board so you can push on them, heat the pin and get them flush 
with the PCB, then solder the remaining pins. 

 Turn the board over and carefully solder the RJ45 in place. Be sure not to use too much solder and sort the pins 
out. 
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Step 4 – Headers on Front of PCB  

 Place the 40 pin double row female header in place like the image above, hold in place and turn the board over 
so it’s resting on the header. Then solder one pin on each end of the header.  

 Now stand the board so you can press on the header and heat one pin so the header is tight against the board. 
Verify with the markings on the PCB that the header is straight, heat the pin on the other side and push down 
again so it’s tight and move to one side if you need to straighten it.  

 Then proceed to solder the remaining pins. I always solder one row then do the other steps so the header block 
doesn’t heat up too much, you don’t want the pins to be loose in the sockets. 

 
Step 5 – Capacitor and DC Socket 

 Place the capacitor and DC socket on the board, make sure you get the polarity correct for the capacitor. After 
you solder on pin on the capacitor be sure to heat the pin and push the capacitor down tight on the board. 

 Turn over and solder in place. Then solder the other row of the header if you haven’t. 
 
You have now assembled the display board. Before plugging in the Arduino Due and display power up the PCB with the 
12v power supply using the DC socket, the green light should come on the PCB. Now with your volt meter check the 
voltage to be sure there is +5v.  
 
Like the image above, you will see 3 sets of headers with 8 pins, the one on the left side have the GND and +5v marked, 
this is where you test for +5v on your volt meter. 
If you get +5v your safe to plug in the Arduino Due and Display. Before shipping your boards I did this test on the bench 
but I like it to be verified after everything is soldered in place. 
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Controller PCB  

Now it’s time for the controller PCB, this one has more parts but it’s the same as the display board. 
 
The important thing on this board is with the green ports in bag 1 (first image) if you are using the 3D printed case. 
When you solder these you want to pull them to the front of the PCB which will keep them straight for the most part 
and they stick out the proper distance for the front of the case.  
 

 
 
 
This is the back of the controller PCB where the Arduino is plugged in. On this side you only need to solder the header 
pins. This is done the same way as the display board so you can revert back to those instructions. Again make sure to 
take the time to get the headers straight before soldering all the pins, it’s better than trying to bend pins in place so the 
Arduino plugs in properly. 
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This is the front of the controller PCB. 
 
Step 1 – Soldering the Green Ports 

 Place all the green plugs along the front of the PCB with the PCB placed like the image above, then tilt the board 
up about 70 degrees as described on the display PCB and solder one pin for each of the plugs so they stay in 
place.  

 Then tilt the board so you can grab the back of the plug and heat up the pin while pulling forward on the plug. 
This will straighten out the plug and it’ll be the correct spacing for the 3D printed case. When you pull the 2 pin 
plugs forward they stick out a little too far so match them to the other plugs. 

 Once you have them all straight solder the remaining pins. Sometimes they won’t stay straight on their own so 
you may have to solder the pin on each end of the plug and pull each side forward with the pin heated. 

 
Step 2 – Soldering USB Ports 

 Place a USB port on the board and solder one of the side tabs, don’t worry about it being straight, we just want 
the solder to flow on the plug and pad.  

 Then let it cool a bit as you will notice it gets hot very fast. Once you can touch it again press at the back of the 
USB plug and heat the pad, you will feel it go down in place, blow on it so it cools quicker so you can get your 
finger off. If its too hot use a small screwdriver between your finger and the plug.  

 Before soldering the remaining tabs verify the USB is flat on the board and straight, it’s easy when pressing them 
down to have them also tilt downward so make sure they are flat on the horizon. I’ve fully soldered them in 
place tilted and it’s not easy to flatten them out. 
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Step 3 – Soldering the Plug Sockets 

 Above is a close up of these plugs, 4 are on the top left side and the other is on the top right corner. Make sure 
you place them in this orientation so the keyed plugs are correct when plugged in. 

 The 4 sockets on the left side are all optional, these are if you use an Arduino relay module for your power bar, 
these allow for 16 relays to be connected and the 2pin plugs plug out +12v and GND to power them up. 

 The 2 pin socket on the right side is for an external LED indicating the controller is powered up. 
 

Step 4 – Soldering the DC Power Socket, Capacitors and Battery Holder 

 Place the DC power socket, battery holder and capacitors on the board, again watch for polarity on the 
capacitors and the battery holder. There’s a layout of the battery holder on the board so match it up. Then 
solder everything in place.  

 
Step 5 – Soldering the Header Pins 

 Using one of the single row male header pins, cut 5 – 2 pin pieces and 1 – 3 pin piece. Place them on the board 
according to the image on the previous page and solder in place. 

 I’m currently out of 4 pin double row female headers so you will see a section of single row female headers. Cut 
off 2 – 4 pin pieces. It’s easiest to cut in the middle of the 5th pin and then clean up the broken plastic. 

 Place these at the top of the board where the cutout is, this is where the w5100 Ethernet module plugs in. 
 
Now it’s time to check the voltages before plugging in the Arduino, I already did this but like it verified after everything is 
soldered in place. On the right side of the PCB where you soldered the 2pin headers are spare locations for power. Each 
are marked +3.3v, +5v, +12v and Ground. Make sure all voltages are correct, if so you can plug in the Arduino. 
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AC Power Bar 
 
Now it’s time to assemble the AC power bar. The image below shows all the parts to be soldered.  
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Step 1 – Remove Tab from AC Outlets 

 If you look at the outlets you will see a small plastic divider between the terminals like outlet 1 in the above 
image. This needs to be removed like outlet 2 so the contacts can go through the PCB for soldering. 

 Using a pair of cutters squeeze between the terminals and cut the tab, it will break off and go flying. If only half 
breaks off turn it around and do the same. 
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This is the top of the AC Power Bar. 
 
Step 2 – Fuse Holder 

 Mount the fuse holder, direction doesn’t matter, turn board over and solder one pin. Then set board so you can 
heat the pin and push on the fuse holder so its flush with the board. 

 
Step 3 – Soldering the USB Port 

 Set the USB port on the board and solder one of the side tabs, then press on back of USB port and heat the tab 
so the USB is level. Verify its straight left to right and up to down and then solder the remaining tabs. 

 
Step 4 – Capacitor and Dip Switch 

 Mount the red dip switch and the capacitor, be sure you get the polarity correct with the capacitor. Turn board 
over and solder one pin on each. Then set board so you can heat the pin and push on the component so it’s 
flush with the board, the solder the remaining pins. 
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This is the back of the PCB. 
 
Step 5 – Mounting AC/DC Module and Relays 

 Carefully mount the 8 relays and AC/DC Module, they will only fit one way. The pins on the AC/DC Module may 
require a little adjustment to fit. 

 
Step 6 – Soldering AC/DC Module and Relays 

 These should all stay in place once pushed in the board, turn over and solder all the pins. It’s a good idea to go in 
a circle and solder one pin from each component and then move to the 2nd pin etc… This will help keep them a 
little cooler internally. 

 
Step 7 – Soldering AC Power Socket 

 Place the power socket on the PCB and solder one pin, then set the board so you can heat the pin and adjust the 
socket. Make sure you get it nice and straight on all levels and then solder remaining pins. 
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Step 8 – Testing  

 Now before soldering the AC Outlets and switch you should test all the relays. To do this you will have needed to 
finish assembling the controller and have it up and running. 

 First use a jumper, alligator clips work well, and make a connection between the two points where the AC Switch 
is soldered. You will see on the front of the PCB the two terminals are marked “IN” and “OUT” like the image 
above. Connect those two together. 

 Plug in your AC cord to the power socket and plug into your wall. You might hear all the relays click, this is ok. 

 Plug the PCB into the controller USB port using the USB cable. If you didn’t hear the relays click with the power 
cable you should hear with the USB port. 

 Navigate to the page on the controller to change the outlet status and turn each outlet on/off, you should hear 
the relay click.  

 Once you verify all relays click as expected you can proceed to mounting the PCB in the case. 
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Step 9 – Mounting the Outlets 

 Now you need to snap in the outlets and switch in the case, please note in the image above I forgot to cut the 
tabs between the outlets first, you should do this before inserting them as it’s easier.  

 Take care to push them in the correct direction like the image above shows. If they are turned the other 
direction they won’t match the holes on the PCB. 

 When you push in the outlets they require quite a bit of pressure so be careful not to break the case, this has 
never happened to me but I’ve come close, 99% of the time they just require some pressure and they will snap 
into place. 

 The center outlets you need to be more careful with as there’s less support, it’s a good idea to put some fingers 
inside the case and hold the top while pushing in the outlets so the top doesn’t bend. Start with the outside 
edges so you get a feel for the pressure required.  

 
Step 10 – Mounting the Switch 

 To push in the switch, you have to squeeze the tabs on the side and possible wiggle it a bit to get it started, once 
you get it started it’ll push right in with a bit of pressure.  

 You have to also watch the direction you push it in, either way it will work but on will be off and vice versa. 

 If you look at the image 2 pages down you will see how the switch looks from the top of the case. 
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Now you need to solder the outlets and switch to the PCB. Be sure to check all the relays click before proceeding 
otherwise you’ll have to remove the board which you don’t want to do. 
 
Step 11 – Soldering Outlets and Switch 

 In the image above you can see all the locations to solder which will be obvious to you, but hey why not a 
picture.  

 It’s good to do one tab for each outlet and go in a circle, you don’t want to heat the outlets to much otherwise 
they will melt internally and become sloppy. If it takes a bit to solder a tab just let it cool and go to the next tab. 
It’s better to take your time then overheat an outlet. 
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Congratulations you have assembled your very own  
Robo-Tank DIY Aquarium Controller. 

 
 
 
 
Now you can mount the Arduino Due’s and program them with the sketches in the download package which you can 
download from your account on the website. The download package includes detailed instructions for first time setup 
and programming.  
 
After you program them you can plug in the display and power up the system for the first time. 
 
If you have any questions contact me at info@robo-tank.ca anytime or feel free to post on the forum.  
 
https://www.robo-tank.ca/forum/index.php 
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