MATE ROV
N_—

MATE ROV Competition Tech Bulletin - MATE Expected Work Practices

MATE ROV Competition safety inspectors have observed a wide variation in workmanship in
the development of ROVSs, control systems and non-ROV devices. At one end, well-crafted
devices meet industry expectations with boards that are fastened in-place, connections that are
secure, and wiring that is neatly organized. At the other end, devices use haphazard wiring,
pins stuck into sockets, electronic boards hanging loose and not secure. These systems are
examples of what industry does not expect or accept. Haphazard wiring, including loose and
misplaced connections leads to companies having technical issues at the competition. Safety
inspectors and judges have observed companies using pin jumpers to connect to sockets on
their Arduino or other boards. Pin jumpers are fine for prototyping a system, but are considered
loose connections in a final, delivered product. All connections should be soldered or use
terminal connections with screw or spring locks.

With this in mind, the MATE ROV Competition is now challenging companies to up their game
and bring systems up what could be considered minimum industry standards. These apply to
ROVs, surface control systems and non-ROV devices (ie: profiling floats). To reflect this:

e Circuit boards — must be securely mounted on to a frame or backboard. Loose, dangling
boards are not acceptable.

e Circuit board wiring — all connections should be soldered or through terminal
connections with screw or spring locks. Pin jumpers should not be used in the final
system and will not pass safety inspection.

e No exposed wiring — insulation must be trimmed so that the insulation starts where the
wires terminate. Exposed copper wires are potential short-circuits.

e Wire routing — Wires should be routed paying attention to high power wires (supply and
motor loads) and low power control wiring. Separation of these types of signals should
be designed into the system wherever possible. Crossing of these two types should be
done at right angles to minimize any capacitive coupling that may induce system
problems. Spaghetti wiring is not acceptable for delivered products.

e Strain relief — strain relief is the process of providing a protection of wiring as it passes
through walls from one system to another. This is typically from inside an enclosure to
outside. Drilling a hole and passing wires through is not acceptable. The wires are not
protected from damage by the wall. Within a system, rubber grommets may be used as
wires pass through a wall. When going from inside an enclosure to outside, a true strain
relief must be used. This can come in the form of a bulkhead connector to a cable
gland.



e Encapsulating — some companies have taken to encapsulating their electronics in
permanent epoxy resin. This satisfies the requirements for no exposed wiring, but these
devices must be secured and not dangling.

e Batteries (where allowed) — batteries must be secured in a plastic or metal battery pack.
Soldering or taping batteries together and then taping them into a package is not
acceptable.

Examples of Arduino Shields with Solder or Terminal Block terminations for wires.
- General Search Arduino uno prototype shield

- Amazon — DlYables Proto Screw Shield

- Arduino Mega Terminal Block Shield

- Arduino Uno Stackable DIY Expansion with solder holes for signals

Examples of Strain Relief for wires passing from inside an enclosure to outside
- Google search for Cable Gland

- IP68 Rated Cable Glands on Amazon

- Electrical Strain Relief at Home Depot, Sizes vary from 3/8” to 2”

- Bulkhead Connector Examples at DigiKey.com

Additional Resources:

- Close-Barreled Fastener Termination
- Ferrule Pin Termination

- Molex MX150L Connectorization

- Solder Sleeve Wire Termination



https://www.google.com/search?q=arduino+uno+prototype+shield&rlz=1C1CHBF_enUS691US691&oq=arduino+uno+proto&gs_lcrp=EgZjaHJvbWUqBwgAEAAYgAQyBwgAEAAYgAQyBggBEEUYOTIHCAIQABiABDIHCAMQABiABDIHCAQQABiABDIHCAUQABiABDIICAYQABgWGB4yCAgHEAAYFhgeMggICBAAGBYYHjIICAkQABgWGB7SAQg0OTgzajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=arduino+uno+prototype+shield&rlz=1C1CHBF_enUS691US691&oq=arduino+uno+proto&gs_lcrp=EgZjaHJvbWUqBwgAEAAYgAQyBwgAEAAYgAQyBggBEEUYOTIHCAIQABiABDIHCAMQABiABDIHCAQQABiABDIHCAUQABiABDIICAYQABgWGB4yCAgHEAAYFhgeMggICBAAGBYYHjIICAkQABgWGB7SAQg0OTgzajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.amazon.com/DIYables-Assembled-Terminal-Prototype-Expansion/dp/B0BPG2H4V2
https://www.amazon.com/DIYables-Assembled-Terminal-Prototype-Expansion/dp/B0BPG2H4V2
https://www.amazon.com/Electronics-Salon-Prototype-Terminal-Arduino-MEGA-2560/dp/B00UT13YXA
https://www.amazon.com/Electronics-Salon-Prototype-Terminal-Arduino-MEGA-2560/dp/B00UT13YXA
https://www.amazon.com/ElectroCookie-Arduino-Prototype-Stackable-Expansion/dp/B084CX1RVY
https://www.amazon.com/ElectroCookie-Arduino-Prototype-Stackable-Expansion/dp/B084CX1RVY
https://www.google.com/search?q=cable+gland&rlz=1C1CHBF_enUS691US691&sxsrf=AB5stBjno3PvLMIKQ-wA55pJL8bQCxJMmw%3A1691705235423&ei=k1_VZKm-GdPIkPIPsvKj4Ak&ved=0ahUKEwjp0_yMjdOAAxVTJEQIHTL5CJwQ4dUDCBA&uact=5&oq=cable+gland&gs_lp=Egxnd3Mtd2l6LXNlcnAaAhgCIgtjYWJsZSBnbGFuZDIIEAAYgAQYsQMyBRAAGIAEMgUQABiABDIFEAAYgAQyBRAAGIAEMgUQABiABDIFEAAYgAQyBRAAGIAEMgUQABiABDIFEAAYgARIiCdQ5g1Y-RpwAXgBkAEAmAFqoAHjB6oBAzguM7gBA8gBAPgBAcICChAAGEcY1gQYsAPCAgcQIxiKBRgnwgIIEAAYigUYkQLCAg4QLhiABBixAxjHARjRA8ICERAuGIAEGLEDGIMBGMcBGNEDwgILEAAYgAQYsQMYgwHCAgQQIxgnwgIHEAAYigUYQ8ICDRAAGIoFGLEDGIMBGEPCAhMQLhiKBRixAxiDARjHARjRAxhDwgITEC4YigUYsQMYgwEYxwEY0QMYCsICFBAuGLEDGIAEGIsDGKQDGKgDGJEFwgIXEC4YgwEYsQMYgAQYiwMYowMYqAMYkQXCAgoQABiABBgUGIcCwgIsEC4YsQMYgAQYiwMYpAMYqAMYkQUYlwUY3AQY3gQY4AQY9AMY9QMY9gPYAQHiAwQYACBBiAYBkAYIugYGCAEQARgU&sclient=gws-wiz-serp
https://www.google.com/search?q=cable+gland&rlz=1C1CHBF_enUS691US691&sxsrf=AB5stBjno3PvLMIKQ-wA55pJL8bQCxJMmw%3A1691705235423&ei=k1_VZKm-GdPIkPIPsvKj4Ak&ved=0ahUKEwjp0_yMjdOAAxVTJEQIHTL5CJwQ4dUDCBA&uact=5&oq=cable+gland&gs_lp=Egxnd3Mtd2l6LXNlcnAaAhgCIgtjYWJsZSBnbGFuZDIIEAAYgAQYsQMyBRAAGIAEMgUQABiABDIFEAAYgAQyBRAAGIAEMgUQABiABDIFEAAYgAQyBRAAGIAEMgUQABiABDIFEAAYgARIiCdQ5g1Y-RpwAXgBkAEAmAFqoAHjB6oBAzguM7gBA8gBAPgBAcICChAAGEcY1gQYsAPCAgcQIxiKBRgnwgIIEAAYigUYkQLCAg4QLhiABBixAxjHARjRA8ICERAuGIAEGLEDGIMBGMcBGNEDwgILEAAYgAQYsQMYgwHCAgQQIxgnwgIHEAAYigUYQ8ICDRAAGIoFGLEDGIMBGEPCAhMQLhiKBRixAxiDARjHARjRAxhDwgITEC4YigUYsQMYgwEYxwEY0QMYCsICFBAuGLEDGIAEGIsDGKQDGKgDGJEFwgIXEC4YgwEYsQMYgAQYiwMYowMYqAMYkQXCAgoQABiABBgUGIcCwgIsEC4YsQMYgAQYiwMYpAMYqAMYkQUYlwUY3AQY3gQY4AQY9AMY9QMY9gPYAQHiAwQYACBBiAYBkAYIugYGCAEQARgU&sclient=gws-wiz-serp
https://www.amazon.com/s?k=cable+gland+ip68&crid=3LZR6MH0JSO76&sprefix=cable+gland+ip68%2Caps%2C165&
https://www.amazon.com/s?k=cable+gland+ip68&crid=3LZR6MH0JSO76&sprefix=cable+gland+ip68%2Caps%2C165&
https://www.homedepot.com/b/UL-Listed/N-5yc1vZ1z1co1y/Ntk-elasticplus/Ntt-strain+relief?Ntx=mode+matchpartialmax&NCNI-5&visNavSearch=strain%20relief
https://www.homedepot.com/b/UL-Listed/N-5yc1vZ1z1co1y/Ntk-elasticplus/Ntt-strain+relief?Ntx=mode+matchpartialmax&NCNI-5&visNavSearch=strain%20relief
https://www.digikey.com/en/products/result?s=N4IgTCBcDaIEYFcA2BrAFgUwIYBMAEAxgPYB2JGBALkQE4gC6AvkA
https://www.digikey.com/en/products/result?s=N4IgTCBcDaIEYFcA2BrAFgUwIYBMAEAxgPYB2JGBALkQE4gC6AvkA
https://drive.google.com/file/d/1boFOULcsh5pIHxu_pVNXhPf9IgtIygWn/view?usp=sharing
https://drive.google.com/file/d/18wX3zjXBx0Aos_g7ENnRd8Ck1ITfKZmh/view?usp=sharing
https://drive.google.com/file/d/1F50I_uNtbQGqdEWU4ZdIs8ovrUIJnC1B/view?usp=sharing
https://drive.google.com/file/d/1knH8Myr3OD6Kx58q2_fC17CCH1QRWvew/view?usp=sharing

