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Do it right, or do it twice.
Welcome to the Zap Cables DIY USB Cable Kit Guide.
We're dedicated to helping DIYers make cables by sharing our best practic-
es, tips, and techniques.

We promote experimentation and innovation in cable-making while faith-
fully adhering to established USB specifications.

We encourage cable makers of all experience levels to use our guides and 
send us feedback. These guides will be living documents with regular 
updates and revisions, so we'd love to hear what parts were helpful, what 
parts might need a little more work, or what parts you feel might be missing.

Contact us anytime at hello@zapcables.com.

Good luck, and enjoy!
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USB 2.0 
Connectors
4 Conductors and Shielding
It is important that you attach the individual 
conductors to your connector according to the 
established USB 2.0 spec. These standards are 
long-established, and will help you keep track 
of what conductor goes where, ensuring that 
all of your cables are made properly and won't 
cause failure, or worse…damage.

The pin/wire assignments shown in the fol-
lowing chart are the standards used on all USB 
2.0 connectors, and should be applied to any 
non-USB connectors (detachable aviator-style 
GX16 connectors or LEMO connectors, for 
example) you build into your cables as well, if 
possible.

USB 2.0 Pin/Wire Assignments

Pin Number Signal Name Conductor Color

1 VCC Red

2 D- White

3 D+ Green

4 Ground Black

Shell (5)* Shield/Drain (Bare)

* The shield/drain wire doesn't correspond to a specific pin on USB 
connectors, but it does need to make physical contact with the 
connector shell (more on that later in this guide). On some detachable 
connectors where there are five numbered pins, the shield/drain is 
assigned to pin number five.

4: Ground (Black)------------------

3: D+ (Green) --------------------------

2: D- (White) ---------------------------

1: VCC (Red) ----------------------------

4: Ground (Black)------------------------------------
3: D+ (Green) --------------------------------------------
1: VCC (Red) ----------------------------------------------

2: D- (White)

(Unused, you can snip off)

4: Ground (Black)--------------------------

3: D+ (Green) ----------------------------------

2: D- (White) -----------------------------------

1: VCC (Red) ------------------------------------
2: D- (White) ------------------------

1: VCC (Red) -------------------------

4: Ground (Black)---------------

3: D+ (Green) -----------------------
1: VCC (Red) -------------------------------------------
2: D- (White) ------------------------------------------
3: D+ (Green) -----------------------------------------
4: Ground (Black)---------------------------------

Type-A Mini

Type-BType-C

Micro
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STEP 1

Prep the 
Cable, 
Sleeve the 
Cord.
Push & Pull
Sleeving the paracord onto the 
cable can be deceptively time-con-
suming. Some paracord is easier to 
sleeve onto the cable than others, 
but in general it can be a slow 
process.

The technique used to sleeve 
the cord onto the cable is pretty 
straightforward. We recommend a 
two-step process for sleeving the 
cable that we call the “Push & Pull” 
technique.

Before you begin sleeving the paracord, it helps to 
stretch the very end of the cable jacket a little.

Hold the cable tight in one hand, and with the other 
hand pinch the very end of the cable and stretch the 
jacket off the end a little bit. The jacket is malleable, 
so the idea is to squeeze and pull it out past the end of 
the wires, which will help protect them from snagging 
the cord as you sleeve.

You can see the difference 
above. Before you stretch 
the jacket out, the wires are 
poking out beyond the edge 
and prone to snag.

After you stretch the jacket, 
the wires are more protected 
and will make your sleeving 
job a little easier.

Before

After

Push some cord onto the cable.
With gentle pressure, push a little bit of cord onto the cable. 
Gripping and pushing the cord on from an inch or so past where 
the cable ends (as opposed to gripping the cord where the cable 
is already inside of it) can make the job easier. A gentle touch will 
help prevent the cable jacket underneath from getting smushed or 
stretching backwards, exposing the wire ends (which can lead to 
snags and make sleeving difficult).

Depending on the cord, it may go on easy or it may require a bit 
more determination. If the cord feels stuck or starts to bunch up 
too much, it’s time to pull the cord further down the cable.

Pull the cord further down the cable.
To relieve the build-up of cord that you've pushed onto the cable, 
you’ll need to smooth it down the cable as you go.

Hold the end of the sleeved cable (where you've been pushing the 
cord on) in one hand, and with the other hand smooth out the cord 
slack by pulling it further down the cable.

Repeat the process until the entire cable is sleeved. Push more 
cord on, and pull it down often.

Push and pull.

Hold cord/cable tight

Pull cord slack 
down cable

1 2

HOT TIP
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Tape the end of the cord.
Put a piece of tape around the end of the 
cord you’ve sleeved onto your cable. This 
will help hold the cord in place and pre-
vent the end of the cord from fraying as 
you apply the double-sleeving over it.

Once you get all of your double-sleeving 
on, you can remove the tape.

If the ends of your Techflex or MDPC-X 
are frayed, cut the frayed ends off and use 
a lighter to gently melt the cleanly-cut 
end. This will help keep the sleeving free 
from frays, and easier (and neater) to 
work with.

Use the base of the flame, and get it close 
but not touching. It should melt cleanly.

STEP 2

Double- 
Sleeve the 
Corded 
Cable.
Techflex & MDPC-X
After the cable has been sleeved 
with cord, you have the option of 
adding a second layer of sleeving 
over it.

The “double-sleeving” options 
we recommend are Techflex or 
MDPC-X. Both materials are made 
from woven plastic and have good 
expandability, which makes them 
easier to sleeve onto the cable than 
the cord.

Push some double-sleeving onto the cable.
This process is similar to how you sleeved the paracord.

Grip the double-sleeving just past where the cable stops. With 
gentle pressure, push the double-sleeving onto the cable.

The double-sleeving should go on easier.

Pull the double-sleeving slack down the cable.
To relieve the build-up of double-sleeving that you've pushed onto 
the cable, you’ll need to smooth it down the cable similar to how 
you did it with the paracord.

1 2 3

HOT TIP
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STEP 3

Prep the 
Wires.
Trim & Strip
Now that the cable has been 
sleeved, you are ready to attach the 
connectors.

It is important to remember to be 
as tidy as possible along the way. 
Keep your materials neat and clean, 
and inspect your work closely at 
each step.

Trim the sleeving.
If the ends of your sleeving are frayed or 
messy, use a flush cutter to trim them 
up. Keeping the ends of the sleeving neat 
will make your job easier and yield a nicer 
finished product.

You can also use your lighter to gently 
melt any small frayed threads that 
remain.

Strip the cable jacket.
Using a wire stripper, strip at least 3/4" 
(2 cm) of the jacket off of the cable. Keep 
the braided shielding underneath intact as 
much as possible.

Try and find the drain wire that is nestled 
inside that outer layer of braided shielding 
before you go to the next step.

Twist the shielding and unravel 
the conductors.
Pull the drain wire (if you found it) to 
the side. Twist the rest of the braided 
shielding together, and trim it off. If you 
were unable to locate the drain wire, keep 
the twisted shielding and use that instead.

Trim away all of the foil shielding.

Separate the internal conductors and 
make sure they are not damaged.

Line up conductors.
Fold the drain/shielding out of the way. 
Roughly align the conductors into the 
general position the will be in once they 
are soldered onto the connector (see page 
15 for reference).

Trim the tips of the conductors flush. This 
will not be your final trim, so it's okay if 
they are a bit longer than what you'll need 
in the end.

Strip conductors.
Being careful not to damage the wire 
strands inside, strip the ends of the 
conductors. It’s okay if the exposed wire is 
longer than you’d like, we will trim it back 
further in a subsequent step.

1 2 3 4

If you saved the drain 
wire, you can trim this 
twisted shielding away

Drain 
wire
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Twist the conductors.
After you get the individual conductors 
stripped, twist the exposed strands of 
wire into tight, neat braids. If the twisting 
is loose or not uniform, it will make sol-
dering the conductors more difficult.

Take your time and twist each one fully.

Tin the conductors.
Pre-apply solder to the twisted wires to 
make for easier and higher-quality solder 
joints later.

Be careful not to apply too much solder, 
or unravel the neat twisted braids you've 
made. It’s best to use your (tinned) sol-
dering iron to gently heat the wires for a 
second before you apply solder.

Do a final cleanup.
Re-position the conductors back into their 
final position, similar to Step 3.

You’ll again want to trim the ends of the 
conductors flush in preparation to solder 
them onto the connector. Conductor ends 
of different lengths can lead to issues 
when soldering, keeping them uniform 
makes the job easier.

“How’d I do, 
boss?”
Now’s a good time to inspect 
your work. Take a close look at 
your tinned wires and make sure 
you don’t have any loose strands 
sticking out anywhere or that 
you haven’t done any damage 
to the insulation of the internal 
conductors.

Not sure what you’re looking for? 
Here are some examples of tinned 
wires, both good and bad.

You used a bit too 
much solder.
Large bulbs or spikes of 
solder mean you applied 
too much solder or maybe 
heated the work for too 
long (or not long enough).

Use your soldering iron 
to try and pull that solder 
blob off by gently wiping it 
away (from base to tip).

If it’s not working, make 
sure you are cleaning off 
your soldering iron tip and 
it isn’t covered in excess 
solder.

You've made a 
mess of it.
If it looks like this, you 
probably didn’t twist your 
wires enough, and they 
splayed out once you 
started to tin them. This 
will lead to problems and 
make a short circuit more 
likely.

It’s tricky to recover 
a messily-tinned and 
splayed-out conductor. 
You may want to consider 
cutting the wire back 
more and starting over 
(you may need to cut all 
the wires back in this 
case, to keep them rela-
tively even).

Ya done good, kid.
This is what you want. 
The end is blob- and 
spike-free, the twisted 
braid is still tight and 
intact, and it is evenly 
tinned.

If you can still make out 
the texture of the individ-
ual strands underneath 
the solder, you’re in pretty 
good shape. That’s a good 
clue that you’ve got the 
proper amount of solder 
on there.

5 6 7
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Tin the connector pads.
With a tinned soldering iron, apply heat to 
the soldering pads of the connectors for a 
second or so before you apply the solder.

Apply the solder and hold the iron on the 
work for a moment after you've pulled 
the solder away. Gently remove the iron 
from the work by pulling it away from the 
connector, off the end of the soldering 
pad with a gentle downwards pressure 
(towards the tabletop).

Check your conductor alignment.
Take a look at how your wires line up with 
the tinned connector. The closer you can get 
them to their final position, the easier it will 
be to solder.

Consult the chart on the right for the sug-
gested conductor alignments for different 
connector types.

STEP 4

Attach the 
Connectors.
Pre-Tin & Solder
After you have prepped and tinned 
your cable, you will need to prep 
and tin your connector.

Pre-tinning the soldering pads on 
the connectors will make the final 
soldering job easier and ensure a 
good connection.

For this step, a pair of “helping 
hands” can be useful. Even taping 
the connector to a flat surface 
will do the trick. We use a mouse 
trap. Mostly you just want a way to 
secure the connector in place, so 
you have your hands free to operate 
the soldering iron and hold/position 
the cable.

Attach the conductors.
Using very light pressure, hold the tinned 
conductor onto the tinned soldering pad 
and heat the entire joint, allowing all of the 
pre-tinned solder to re-flow and create a 
solid bond. Do not heat for more than two 
to three seconds at a time.

If you use too much pressure, it can cause 
the strands of the wire to splay out and 
create a mess. On some connectors, it can 
also cause some of the plastic to melt.

Each connector lines up a little bit differ-
ently, here's a quick visual reference for 
how we approach each one.

Some, like the Mini- and Micro-USB 
require shorter conductors to ensure they 
fit into the connector shell properly.

Starting longer is advised. You can always 
trim them back shorter if need be.

Inspect your work.
Take a close look at the finished joints. 
Make sure you have the correct wires 
attached in the correct spots.

Make sure you do not have any solder 
bridging between pads, or any loose 
strands of wire touching each other. This 
is a common cause of short circuits.

1 32 4

LINE 'EM UP GOOD

Type-C

Micro

Mini

Keep the insu-
lation out of the 
soldered joint.
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Put on the first piece of the 
shell.
Place the first half of the connector shell 
onto the connector. Ensure that the drain/
shield wire is folded down and in a posi-
tion where it will make solid contact with 
the shell when it is fully assembled.

Also make sure that the sleeving on the 
cable is pushed up far enough that the 
clamps of the shell will grab it.

Put on the second piece of the 
shell.
Snap the second piece of the shell into 
position, making sure it is fully closed and 
tight in place.

If the drain/shield wire is sticking out, that 
is perfectly normal, and a helpful way to 
make sure it is making good contact with 
the clamp part of the shell.

STEP 5

Attach the 
Shell.
Snap & Crimp
Applying the shell is an important 
step in a properly-functioning and 
good-looking cable.

Before you fully assemble the shells 
onto the connectors, we recom-
mend soldering both connectors 
onto the cable first so you can test 
it. Testing at this stage will help 
identify any potential issues, and 
make fixing them much easier.

Tighten the clamps.
Once the shell is assembled, use a needle-
nose pliers to tighten down the wings of 
the shell clamp.

Try to achieve a smooth, rounded result 
by "rolling" the pliers as you tighten the 
wings down. This will help avoid the shell 
clamp getting too squished or flat.

Trim off the drain wire.
Use your flush cutters to trim off any 
exposed drain wire/shielding.

Inspect your work.
Make sure the connector is assembled 
tight and aligns nicely with the cable. Look 
at it from all angles to make sure it isn't 
positioned crookedly on the cable, bent, or 
otherwise damaged.

1 2 3 4 5



02  Assembling the Kit Zap Cables Instructional Series: DIY USB Cable Kit Guide

18 19

Stretch the heatshrink 
if needed.
For Type-A connectors, you may need to 
stretch the heatshrink out a little bit. We 
use a needlenose pliers. Simply insert the 
needlenose pliers into the heatshrink and 
open them up to stretch the heatshrink.

Be gentle. The heatshrink is pretty resil-
ient to stretching but if you tear it, it will 
be ruined.

Slide the heatshrink over 
the shell.
Trim your heatshrink to the desired length 
and position it over the connector shell.

On Type-A connectors, make sure you don't 
cover up the little divot in the middle of the 
shell.

STEP 6

Finish with 
Heatshrink.
Cover & Shrink
The heatshrink will add the finish-
ing touch to the assembled connec-
tors, as well as help hold everything 
tightly in place.

The 3/8-inch heatshrink we use in 
our kits will be large enough to fit 
over all of our connectors, though 
it may need to be stretched open a 
bit to fit over the Type-A connector 
shells.

Heat and shrink.
Using a heat gun, hair dryer, lighter, or 
other heat source, gently heat the heat-
shrink to shrink it down. Avoid holding 
the heat source in one spot for too long. 
Keeping the heat moving around will help 
the heatshrink tighten down more evenly 
and give a better result.

The heatshrink is pretty hard to damage 
with heat, but you'll want to be careful of 
overheating any adjacent sleeving.

Inspect your work.
Ensure that the heatshrink is fully shrunk 
down and tight. If you get curling or flaring 
at the edges, you can apply more heat 
to flatten it out further. You can also use 
your fingers to gently flatten it out a bit 
immediately after you've applied heat, 
while it's still hot.

After you heatshrink both connectors, 
you're all finished. Congratulations!

1 2 3 4

Connector Heatshrink 
Type Length

Type-A 1 1/4 in. / 32 mm

Type-C 1 3/8 in. / 35 mm

Mini 1 in. / 25 mm

Micro 1 in. / 25 mm

Type-B 1 1/4 in. / 32 mm

The pieces of heatshrink that are included 
in the USB kits are 1 1/2 inches long. You 
can certainly use the pre-cut pieces as-is, 
but we trim our pieces a bit shorter for 
consistency.

BUT HOW LONG?
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