CV Thing v1 - ASSEMBLY GUIDE Rev. Dec. 2022

THANKS FOR CHOOSING ONE OF OUR KITS!
This manual has been written taking into account the common issues that we often find people experience in our
workshops. The order in which the components are placed on the board is meant to make assembly as easy as possible.
Some steps are not obvious, so even if you're an experienced DIYer please read the steps thoroughly before starting.
If this is your first project, please read this article before you start assembling the kit:
www.befaco.org/howto/
You will be soldering both boards at the same time. Keeping them in the panel together, until stated to split them, might
help you through the build. Check last pages of the Build for PCB pics to help you identify components.

RESISTORS
It’s strongly recommended to measure the resistors with a multimeter. Color code might be hard to read with blue
background.
Qty

Value

Code

Name on PCB

4

10k

Brown, black, black, red, brown

R5, R10, R11, R13

3

33k

Orange, orange, black, red, brown

R1, R4, R9

2

56 ohm

Green, blue, black, gold, brown

R2, R3

2

100k

Brown, black, black, orange, brown

R6, R8

1

1k

Brown, black, black, brown, brown

R7

1

2k2

Red, Red, black, brown, brown

R12

DIODES
Solder the diodes observing their polarity. The black or white line on the diode must match with the white
line on the diode symbol on the PCB silkscreen.
Qty

Value

Name on PCB

2

1N5817

D3, D4

2

BAT85

D1, D2

FERRITES
Solder the two ferrite beads by using a recycled diode leg passed through each ferrite and proceed as if it
were a resistor. Ferrite beads don't have polarity.
Qty

Name on PCB+

2

F1, F2

1
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IC SOCKETS
First we will place the sockets (taking care to orientate them properly – the notch on one end of the socket should match
the silkscreen) and solder them into their correct positions. Get them from ICs bag.
Qty

Value

Name on PCB

1

DIL8

IC1

1

DIL16

IC2

CAPACITORS
Identifying capacitors can be quite tricky. Codes stated are indicative, please take a look at this guide for help identifying
capacitors: http://www.wikihow.com/Read-a-Capacitor
Qty

Value

Code

Name on PCB

10

100n

104

C1, C2, C3, C5, C6, C7, C8, C9, C11, C12

3

10uF (POLARIZED!)

10uF

C10, C13, C14

1

22p

220

C4

REGULATORS
Make sure it is positioned correctly with reference to the silkscreen outline on the PCB
Qty

Code

Name on PCB

1

AMSR 78L05

5V_REG

1

LM4040

REG-1

POWER CONNECTOR
Solder the power connector at “JP6”, ensuring the position is correct: it must be placed over the silkscreen
marking with the pins facing the edge of the PCB.

This is a good moment to split both Boards apart. Use pliers to help you and make sure to carefully
remove the locating tabs.
2
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TROUBLESHOOTING
At this point we will perform a smoke test and check that power arrives to every relevant spot in the boards.
This is very important, as testing all this once mechanical components are soldered will be hard.
Connect the module to a power supply and follow the diagram to measure ALL marked voltages.
Use one of the marked GND spots and measure one by one the voltages

If your power supply behaves funny or one of the regulators get hot, unplug the module immediately. Possible errors:
- One of the regulators is reversed
- Reversed Diode.
- Reversed electrolytic capacitor.
- Maybe you have a bridge somewhere.
If all voltages are good (keep in mind they might change a bit due to tolerances and your power supply) proceed with the
rest of the build.
If you are facing issues, please follow our basic troubleshooting guide:
www.befaco.org/basic-troubleshooting-guide/

3
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PREPARING TEENSY
In order to place Teensy properly straight, we will first place the female pin headers in the pcb without soldering, then male
headers into these females. This will allow us to easily place and solder the Teensy.

SOCKET CONNECTORS
Place all pins on the PCB to fit Teensy size, at components side, but do not solder them.
Qty

Size

Place on PCB

2

1X14

Long side

1

1X5

Short side

Place pin headers into the sockets. Its the long ping that will fit into the sockects.

Place Teensy board on the pins. Do this gently, Once all pins are in place, proceed to solder them all.

POGO PINS
Remove Teensy from the headers for this step.
Place one pogo pin and hold it straight. The springy side will be facing up: solder it carefully.
Then proceed with the second one.
TROUBLESHOOTING TIP: If your MIDI USB is not working once module is finished, it might be these pins. Make sure they
are straight as they will make contact with Teensy pads.

SOCKET CONNECTORS
Place the socket connectors, Make sure they are straight. Then solder them
Qty

Size

Place on PCB

1

2X6

JP2

1

2X5

JP5

4
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PIN HEADERS
Place the headers, Make sure they are straight. Then solder them
Qty

Size

Place on PCB

1

2x4

JP1

1

2X6

JP3

1

2X5

JP4

Now we will mount the OLED Screen.

SPACERS
Secure the 6 mm. spacers onto the PCB in the upper side of the board, to fit the OLED screen. Place them at opposite
side from components.

OLED SCREEN
This step is important, the screen has fragile glass and can be easily damaged. Please take care to be gentle.
1. Cut the 14p socket in half. Then place one of the halves in the 7 holes for the OLED but do not solder it yet.
(The other half can be discarded).
2. Cut OLED pins to about 3mm (enough to fit comfortably in the socket).
3. Remove the plastic row which is fitted to the OLED pins, so that once connected with the socket, the OLED will
be flat and parallel to the PCB. This step can be quite tricky as the plastic row is fitted tightly to the pins and the
screen is very fragile, so take care. We recommend using a fine pair of tweezers for this.
4. Fit the OLED into the socket, then screw the remaining four nuts into the spacers but be careful with the bottom
two screws, as they can sometimes press against the screen. You may prefer to only place the top two screws.
5. Proceed to solder the socket.

TROUBLESHOOTING
Connect both boards together and power the module ON. The OLED should show Befaco splash screen and then, main
screen.

ICs
Place ICs in their sockets. Take care of polarity, notch or dot mark orientation.
Qty

Value

Name on PCB

1

DG408

IC2

1

TL072

IC1

5
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Now we will proceed to mount the jacks, USB and encoder. This part of the assembly is CRITICAL. Please
take your time and read the following instructions carefully.
These components must NOT be soldered until they are placed on the PCB and fully attached to the front
panel.

SPACER
Secure the 19 mm. spacer onto control PCB. Use a screw to secure it.

USB CONNECTOR
Place USB connector but don't solder it yet.

ENCODER
Place the encoder on the PCB where the silkscreen indicates. Leave an hex nut
in place, this will give encoder the right height and avoid damaging your module. Don't solder it yet.

MINIJACKS
Place the mini-jacks on the PCB ensuring they are on the side with the silkscreen but don't solder them.
ty

Value

Name on PCB

1

Stereo jack (green) Situated at upper side of the board. By the USB connector.

8

Mono jack (black)

Situated at lower side of the board. Below Encoder.

FRONT PANEL
Place the plastic window into front panel OLED hole, from the back side of the panel. Remember to
remove the protection plastic from both sides. Use some hot glue, tape or any method of your choice to
stick it.
Attach the front panel adjusting the parts one by one if necessary until they fit. First Mini-jacks then
Encoder.
Use red nut for MIDI Out, silver one for Encoder and black ones for the CV ins.
Ensuring all of the above parts are flush with the panel then you can finally solder them

6
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FINAL TROUBLESHOOTING
Now is the time to plug your module to check that everything is working as expected.
The module should power on and the screen should show the booting sequence. If it does not boot, and/or you notice
some weird behavior or heating, disconnect the module and perform further troubleshooting. Keep in mind when was the
last successful test, so check what you did from there.
If module is booting plug some CV sources to the inputs to check if you can see activity in the screen.
At this point taking a look to our User manual might help to understand if everything is fine.
Also, check our Github site for firmware updates. If there is a newer version we do advice to update. Some screens might
show a pixel offset. Make sure you upload the right version:
https://github.com/Befaco/VCMC

CALIBRATION
We will perform now a factory calibration. This procedure need to be done with a very precise voltage source. We
suggest to measure with a three digits multimeter.
In order to get into calibration mode, press the encoder for more than three seconds,this will get you into general
settings menu.
Scroll to credits, when splash screen appears, keep the encoder pressed in order to make Global calibration option
available.
When splash screen disappears, scroll down to access global cal.
We will be entering to a two points calibration screen. You will be prompted to send 2 and 8 volts, so they will be stored
and correcting any eventual offset and non linearity in your CV source.
Make sure your CV source is precise enough!

ENJOY YOUR NEW BEFACO MODULE!
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