
DAMNED Project Assembly
Assembly instructions for the ESP32-S3 based IoT device used to teach a subset of engineering

design elements in the context of a hands-on project.

Written By: Matt P. Lamparter
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INTRODUCTION

This guide will walk you through the steps of assembling a DAMNED device. You will be provided
with the BOM (bill of materials) and the guide will explain each step of assembly. This guide
assumes you have completed all prior steps of 3D printing and laser cutting parts and soldering
components to the PCB.
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Step 1 — Confirm parts

Confirm you have everything on the
bill of materials (BOM).



In addition to these parts you will
need the items you assembled
during the previous Design
Assignments:



Populated PCB

3D printed enclosure base

Laser cut top panel
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Step 2 — Assemble button caps

  

Locate the four button tops and four button bottoms.

Insert a single button bottom from the back side of the top panel so that it protrudes from the top.

Place a button top on top of the protruding post of the button bottom. Make sure the two are in
straight alignment.



Using consistent, even force from top and bottom, press the two button pieces together. You
should feel the post of the button bottom lock into the button top.



Repeat this process for all four of the button assemblies.
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Step 3 — Mount screen and diffuser, part 1

  

Locate the following:

M3x8 bolts, M3 washers, M3 nuts (quantity 4 each)

LCD screen

opaque plastic diffuser

your laser cut top panel

Remove the LCD from its plastic case. Insert the screen in the large rectangular slot in the laser
cut top panel from the back side of the top panel. The screen bezel should fit snuggly in the slot.
Be sure that the FFC connector on the back of the screen faces the top of the panel. See image
here.



Insert the opaque plastic diffuser in the smaller rectangular slot in the top panel as shown in the
image. Insert it from the front of the panel so that it fits flush with the panel and the flange holds it
in place. See final image here.


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Step 4 — Mount screen and diffuser, part 2

  

Slide washers onto the four M3x8 bolts. Insert the bolts+washers into the four screen mounting
holes from the front side of the laser cut panel.



Locate the provided 2.5 mm hex driver. Also locate a small adjustable wrench from the Maker-E
or Mooney.



Use the adjustable wrench to hold a nut stationary from the back while you use the hex driver to
tighten the bolt from the front.



Snug each of the four bolts so that the screen is secure.

RETURN THE ADJUSTABLE WRENCH WHEN YOU'RE DONE! LEAVING TOOLS OUT IS
INCONSIDERATE OF OTHER MAKERS OF A MAKERSPACE.


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Step 5 — Prepare FFC connectors

 

The screen attaches to the PCB via a compact cable called a flat flex cable or FFC.

The FFC connectors on both the screen and PCB need to be opened in order to accept the FFC.
They both open via slightly different methods.



Locate the FFC connector on the PCB. Gently push the grey part forward, away from the white
plastic housing until it stops.



Locate the smaller of the two FFC connectors on the screen. Gently flip the black plastic up so
that it is perpendicular to the white plastic housing.



FFC connectors have a limited number of open/close cycles before they wear out. They are not
designed for repeated open/close cycles. It is OK to repeat this cycle a small handful of times to
ensure the cable is seated properly (next step) but refrain from unnecessarily opening and closing
these connectors.


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Step 6 — Attach FFC cable to screen

  

Locate the 60 mm Type A FFC cable. Type A refers to the fact that both ends of the cable have
exposed leads on the same side. Notice that if you flip the cable over the reverse side has blue
plastic reinforcement (insulating) tabs.



A Type B cable would have exposed leads on opposite sides of the cable.

Insert one end of the FFC cable into the open connector on the screen. Make sure that the shiny
exposed leads are pointing down, away from you. The blue plastic reinforcement tab should be
facing up.



With the cable fully inserted into the connector push the black plastic clasp down to lock the cable
in place. Give the cable a gentle tug to make sure it is held in place and does not detach from the
connector.


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Step 7 — Clear enclosure mounting holes

 

During the 3D printing process it is likely that a little bit of lose filament was laid on top of the
opening of the embedded hex nuts. This excess, unwanted filament will cause problems when
you go to thread the long M2.5x20 bolts into these nuts. You need to clean out these mounting
holes first.



Locate the straight-handled 2.0 mm hex driver with an orange 3D printed handle extension. This
tool is found in the yellow DeWalt tool cabinet in the back of the Maker-E. Check the drawer
labelled, "SCREWDRIVERS, TORX + SECURITY BITS".



Insert one of the M2.5x20 bolts into a hole in your enclosure. Place the enclosure on a flat
surface. Use the 2.0 mm hex driver to screw in the bolt and be sure to apply significant downward
pressure. Go slowly until you feel the bolt grab the threads of the nut.



With a little bit of practice you should be able to thread this same bolt into all four of the holes in
the enclosure properly. Thread it down all the way until it stops. Do not over-tighten these bolts as
this can damage the 3D printed enclosure and cause the nuts to rotate, rendering them less
useful.



Be sure to return this special 2.0 mm hex driver when you're done so others can find and
use it!


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Step 8 — Prepare PCB and enclosure

  

Place the PCB in the 3D printed enclosure so that the USB C connector lines up with the small
rectangular opening in the enclosure. The row of STEMMA QT connectors should align with the
larger opening.



It may be necessary to slightly tilt the PCB forward or backwards in order for it to rest securely in
the enclosure. Do not force the PCB! If you encounter resistance stop and re-align the PCB, then
try again.



Place your 3D printed spacers on either side of the PCB. These will provide support for the
faceplate and provide guides for the 2.5x20 mm bolts to thread into the embedded hex nuts in the
bottom of the enclosure.



The left spacer is the slightly smaller of the two spacers.

The right spacer is the slightly larger of the two spacers. The wider extrusion should be located
towards the top edge of the PCB.


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Step 9 — Attach FFC to PCB; place faceplate

  

Take the remaining end of the FFC cable and insert it into the FFC connector on the PCB. Again,
make sure that the blue reinforcement side is facing up towards you.



Slide the cable as far back as it will go in the connector. This can be slightly difficut because of
the angle here. Persevere!



Once the cable it fully inserted, push the black latch down to clamp the cable in place. Give the
cable a gentle tug to confirm it is securely held in place. If it comes out you'll need to open the
connector and try again.



Gently fold the FFC cable back on itself as shown in the images here. Do not make sharp bends
or creases in the cable as this can damage the conductors.



With the cable properly folded back and entirely within the enclosure and underneath the
faceplace, press the faceplate down into the recessed slot in the enclsoure. It should sit nearly
flush with the edges of the enclosure.



Maker sure to fully press the faceplate into the recessed area so it sits flush with the printed
edges. This is important to ensure that the buttons can press properly.


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Step 10 — Secure faceplate

 

Locate the four M2.5x20 mm bolts as well as the four M2.5 washers and the 2 mm hex driver.

Place a washer on each bolt.

Thread one bolt through each of the four holes in the corners of the face plate.

Tighten the bolts just until they are snug. Do not over tighten the bolts or you could loosen the
embedded hex nuts in the 3D printed enclosure.


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Step 11 — Attach remaining buttons

 

Within your kit of parts, locate the remaining two 3D printed button caps labelled A and B.

Carefully insert the A button cap into the top right button slot of the faceplate. Use caution as
there are very small tabs on the print that need to be lined up with slots in the button itself. Go
slowly and use gentle pressure at first until you feel the tabs insert into the slots of the button.



Once you are confident that the button cap is lined up properly, press firmly down on it until it will
not press any farther. The button cap should not touch the wooden faceplate when pressed down
fully.



Repeat this process with the B button cap and the remaining button slot on the faceplate.
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Step 12 — Check button caps

Turn the volume up on your device
so you can hear the button clicks in
the example video.



Check all six buttons to confirm
they actuate the buttons properly.



The four left button caps should all
have an audible "click" sound when
they are pressed. The button press
should feel crisp. The 3D printed
button cap should not touch the
wooden faceplate.



If any of the button presses feel
"mushy", they do not audibly click,
or the button cap touches the
faceplate then you need to remove
the faceplate and adjust the button
cap assembly.



The two right button caps will not
feel quite as "clicky" as the left
buttons. However, they actuation of
the button should feel consistent
and springy. The button cap should
return easily to the up position after
being pressed.



If the button cap does not easily
return to the up position, or it gets
stuck at some point, you need to
remove the button cap and try to
reconnect it properly with the
button on the PCB.


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Step 13 — Attach IO label

  

Work over a scrap piece of cardboard for this step so you do not get glue on the Maker-E
benches or tables!



Find the laminated IO (input/output) label in your kit of parts.

Apply a small layer of super glue on the back of the IO label. Be sure to get the glue up to the
edge so the label does not peel off of your enclosure.



Carefully flip the IO label over and apply it with firm, even pressure to the back of the enclosure
as shown in the figure here.



Step 14 — Enjoy!

Congratulations! Your project is
now fully assembled.



Time to start working on software.
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