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There has been a lot of press around Mystamo's $10 DIY SLA 3D Printer and links back to the project page here but as of today there is still no real how-to on putting all the puzzle pieces together.

Given the price point we're talking about I've decided to jump right in and tinker blindly. I believe that I'm likely not the only one out there who's decided to take the plunge so I thought that I'd start my own build log and see how far I can get prior to getting any sort of offical document from Mystamo. Who knows, perhaps he can take relevant info from this one and we'll have saved him a bit of effort. Only time will tell.

Let's jump right in...

This is a true minimalist build and likely a bit more of a Proof of Concept than what you will ultimately want but its rudimentary design also means that you get the experience of really learning how alll the pieces of the puzzle come together rather than buying some off-the-shelf product.

Z Axis Drive

Like Mystamo, I began by grabbing all the old CDROM drives I have collecting dust here and tearing in to them.The first units I found had motors that only had positive and negative wiring and that's not going to work for us. Someone mentioned that CD/DVD Writers are better candidates for finding what you are looking for and I found that to be the case as well. On my third attempt I decided to open up an External DVDrom I owned which is an HP dvd740. As it turns out openning this enclosure had some benefits too.

The sled that was in there did have a 4 pin Stepper motor with the corkscrew-like screw drive that you see in Mystamo's photos. While I don't have the specs for my motor there is some info you can come by fairly quickly. Using my multimeter to test continuity I was able to figure out which wires were 'pairs'. There is a technique for later telling each wire apart but I've yet to get that far. For that background info you can look here.  I've skipped this for now since it requires you to know something about your voltage requirements so let's move forward and we'll come back to those details shortly.

Stepper Driver

Mystamo uses the very popular A4988 Stepper Driver. It's a great choice but I wanted a bit more flaxibilities and since prices drop continually I bought a couple of DRV8825 StepStick drivers instead. They both have very similar configurations and will fit in to RAMPS controller if you get fancy later on. The main difference is that the A4988 goes down to a 1/16 step whereas the DRV8825 can do a 1/32 step. In my head I'm thinking that the slower step could increase my reolution if I'm willing to wait longer for my prints to come out but at present it's still all theory. Anyhow, it cost me all of $3.50 or so for the driver so I didn't really think of it as being prohibitive to purchase.

Wiring

** Note: The info I'm sharing is based onmy own trial and error. If you have comments of your own or find that I'm wrong please do speak up. Insert disclaimer here... “I'm no expert and assume no liability for your own tinkering”

Mystamo managed to heat shrinkwrap his stepepr driver so I had to do a bunch of web surfing to both compare the A4988 circuit to what I have and try to understand what the driver is actually doing. I'm not a programmer or a math guy so this will all be laymens terms (lucky for you!)

As luck would have it I purchased a small electronic parts pack when I was at Micro center and it's come in real handy. It includes a breadboard as well as a bunch of jumper wires to test with. While it's not a requirement it has certainly made my life easier. The kit says 342147 SKU   / KN3B and was $19.99 @ Micro Center.
When my DRV8825 is sitting in the breadboard it's upside down so I'll tey to be clear about how  I reference the wiring I've got. You can see the pinout information here.

Starting on the top right Pin,  I have the + side of a 12V line and a 100uF capacitor connected

The other end of the 100uF capacitor and the – sides of the 12V line are connected to the pin underneath that. The capacitor is called a decoupling capacitor (and while I don't know the science there is decouples the incoming volagtes from being directly applied in some way).

I told you before that there was a secondary benefit to grabbing that external DVDROM and it's that the power supply that came with is has both a 5V and 12V output @ 1.5A. Originally I tried using old Wall Wart DC adapters I had that had printed ratings like 12V @ 800mA or 12V @ 1000mA but when Itested them with my multimeter they were WAY off. I'm told that ti's not uncommon to have a peak to peak DC voltage there of 18V and my stepper motor was VERY unhappy. This nice USB enclosure power supply output 11.92V which was a much better starting point.

Now I should say that origianlly some people thought that my motor might run at 5V but tha was not the case for me. The 12V was needed, as was a lot of trimpot adjustment. So follow along here but please don't connect any power up just yet.

Pins 3,4,5,6 (your Stepper)
Underneath that negative wire pin goes your stepper motor connections. The B connections go first and then the A connections. The URL link above tells you how to tell A1 from A2 but for now I think you'd be OK if you reverse those by mistake as long as you have the A pairs and B pairs connected up correctly.

The FAULT pin is the next in the list and it's the only pin I don't have connected to anything.

The botom pin in the row is your ground and I have that connected to the Ground on the Arduino board (either will do).

Time to connect up the other side of the Driver board (top down again)

The upper most pin is labelled Enable based on the Arduino code I am using I have this connected to pin 7 on my Arduino Uno board.
M0, M1 and M2 are all connected to the Arduinos 5V line (which in my setup is making the 1/32 step slection). You can use the spec sheet above if you want a different step resolution.
The next two pins are RESET and SLEEP and I've bridged those with the 5V line as well.
The second to last pin is STEP and I have this connected to pin 6 of the Arduino Uno 

and the last pin is DIR which goes to pin 5.
I do have one more connection on my breadboard and I'm unsure if it's required or not. There is a second ground on my Arduino and I bridge that with the negative line of my 12V supply.
Now would bea good time to double check your connections and ensure you've got verything staright before electrifying anything.

DRV8825 TRIMPOT

The little round circle on the DRV8825 is a Trim potentiameter that lets you fine tune and adjust the mA that flow to the stepper motor using a small jewlers screwdriver. If you send to much power to the stepper you can kill it - and my motor buzzed and heated up real fast forcing me to shut things down quickly numerous times
My testing method was not very technical but based on my expeirence here's what I can suggest. Disconnect the four leads to your motor and power up your driver board. (I don't think the Arduino even needs ot be on). Get out your multimeter and carefully test the voltage on one of your ground pins (black) and the metal head of the trimpot (red). I found that my voltages were all over the map. I thought that if I turned it 5 deg it would give me a number and then another 5 slightly high and so no... What I found was no consistency at all. Sorry. 
I ended up finding the lowest voltage I could (I think it was about 181mA or so) and then I connected my motor. I loaded up the Arduino test code I have and the motor worked wonderfully without any heating or buzzing.
SAMPLE CODE

int x;

  void setup() { 

    pinMode(7,OUTPUT); // Enable

    pinMode(6,OUTPUT); // Step 

    pinMode(5,OUTPUT); // Dir 

    digitalWrite(7,LOW); // Set Enable low 

    }

  void loop() {

    digitalWrite(5,HIGH); // Set Dir high

    for(x = 0; x < 200; x++) // Loop 200 times 

    { 

      digitalWrite(6,HIGH); // Output high 

      delayMicroseconds(500); // Wait 1/2 a ms 

      digitalWrite(6,LOW); // Output low 

      delayMicroseconds(500); // Wait 1/2 a ms 

      } 

  delay(1000); // pause one second

  digitalWrite(5,LOW); // Set Dir low

  for(x = 0; x < 200; x++) // Loop 200 times 

{

  digitalWrite(6,HIGH); // Output high 

  delayMicroseconds(500); // Wait 1/2 a ms 

  digitalWrite(6,LOW); // Output low 

  delayMicroseconds(500); // Wait 1/2 a ms 

} 

delay(1000); // pause one second 

}

I suggest carefully trying to get your stepper to somewhere in the middle before you begin with the code. What it will do is slightly rotate the motor in one direction and then back to where is came from. It's a fairly safe proof of concept in that you won't crash in to either end.

 for(x = 0; x < 200;
200 is a fairly low number and may be even less than a full rotation. I've safely gone to 3000 or so (which goes a bit more than ½ way and back I think.)

This concludes the Successful test of your CDROM Stepper and Arduino Uno / Driver combination!!

Next Steps:
For me, not frying any components and getting the motor to travel a bit is a good accomplishment.

What I'd like to understand next are the details behind the travel distance I have available to me. I'm not any good on creating code on my own so I'm waiting till I can get something that doesn't loop but rather allows me to move the motor to one end of the sled a few steps at a time and then I'll work at calcualating the full travel I have available to me.

I'm not quite sure what data needs to get thrown in to the Creation Workshop software but I'm pretty sure that knowing my limits will keep me from making fatal mistakes.

If anyone care to help me (and our readers) along please feel free to drop me a line.

UPDATE # 1
It's been all of a few hours since I posted this file and I already have some more useful information to add. By chance I happened to look through the posts Mystamo had on the SLA forum and notices that he responded to someone elses thread. Well, that fellow holds the key that helps glue things together. I have yet to process all I've learned so I'm not going to update this document just yet but if you've successfully completed the task above you are ready to head to the next step. Check out this link for interfacing the Arduino you have with the Creation Workshop software.

UPDATE # 2
In this rev 0.3 of the HOW-TO I have edited my pin structure for Enable/Step/Dir to match that of HTL  and his link in Update #1. Both my setup examples and the sample code now use pins 7, 6 and 5.

All the best

(wirelessguyny)
