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1 Partlist

1.1 Needed tools

For assembly you need some basic tools to get it done.

Soldering iron

Wirecutter

solder



1.2 Partlist

Designator | Description number
M1 | PCB smd assembled 1x
R3, R5, R6, R10, R11 | Resistor 1K 5x
R17, R16, R15, R14, R7 | Resistor 10K 5x
C6, C8, C11 | Capacitor 100N 3X
D2 | Diode IN4148 1x
LED1, LED2, LED3, LED4 | LED green 3mm 4x
S1,S2, S3, S4, S5 | Tactile switch 5x
PTO6 | IC socket 28 pins 1x
C2 | Capacitor Elco 100uF 1x
J3 | USB-C connector 1x
J1 | Power connector 1x
PTO2 | program Header male 6 contacts | 1x
PTO1 | Header female 6 contacts 1x
PTO3, PTO4 | Header female 8 contacts 2X
PTOS | Header female 10 contacts 1x
U5 | ATMEGA328P X
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2 Specifications

2.1 Specifications

Item | Omschrijving

Microcontroller | ATmega328P
Operating Voltage | 5V
Input Voltage | (recommended) 7-12V (not needed if connected to USB)
Input Voltage | (limit) 6-20V
Digital I/0 Pins | 14 (of which 6 provide PWM output)
PWM Digital I/0 Pins | 6
Analog Input Pins | 6
DC Current per I/0 Pin | 20 mA
DC Current for 3.3V Pin | 50 mA
Flash Memory | 32 KB (ATmega328P) of which 0.5 KB used by bootloader
SRAM | 2 KB (ATmega328P)
EEPROM | 1 KB (ATmega328P)
Clock Speed | 16 MHz
LED_BUILTIN | 13
Length | 68.6 mm
Width | 53.4 mm
Weight | 25 ¢

Table 1: Specifications
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3 Board functions

3.1 Board functions

USB to Serial controller

User buttons

RESET Button
User leds

USB-C —

User led
TX-led \ .
programming port
RX-led
DC input (7...12V /
ATMEGA328 microcontroller
Powerled

User buttons and user led don't affect the normal use of the

in/output port functions.

Programming port is used for programming ATMEGA328. This programming
is via SPI, the connections MOSI, MISO, SCK and reset are also connected to:

Programming connector | pinning | controller
MOSI D11 PB3
MISO D12 PB4
SCK D13 PBS
RESET RST PC6
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4 Pin mapping

4.1 Pin function overview

D13/5CL

D18/SDA

U paeoglTnaJatafsea
80CTCCoc

NTOTATATRAE ILAGR

B

XIS
ISOW

As+ O

Digital pin

Portname microcontroller

ADC related

Default function

Power

Pins with a ~ can handle PWM (Puls With Modulation)
that are the pins D3, D5, D6, D9, D10, and D11 (can be use for dimming leds etc.)
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5 Part Description

5.1 Byte Board
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The "Byte Board" is the part with which we determine the form factor of the print and the connec-
tions.

The Form factor is equal to that of the most well-known Arduino Nano and many "shields" are
available for this applied pinning.

The name "byte board" was chosen because the ATMEGA328 is an 8 bits (1 byte) microcontroller,
nevertheless it is a powerful microcontroller for many applications.



5.2 ATMEGA328
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VCC SCK/PCINT5/PBS
MISO/PCINT4/PB4

AVCC MOSI/OC2A/PCINT3/PB3
SS /0C1B/PCINT2/PB2

AREF OC1A/PCINT1/PB1
CLKO/ICP1/PCINT®/PB@

SCL/PCINT13/ADC5/PC5

PCINT11/ADC3/PC3
PC6/PCINT14/RESET PCINT18/ADC2/PC2
PCINTS/ADC1/PC1
PCINT8/ADCO/PC@

PB7/PCINT7/TOSC2/XTAL2 AIN1/PCINT23/PD7
OCeA/AINe/PCINT22/PD6
PB6/PCINT6/TOSC1/XTAL1 OCeB/T1/PCINT21/PD5
XCK/Te/PCINT2@/PD4

OC2B/INT1/PCINT19/PD3

INT@/PCINT18/PD2

GND TXD/PCINT17/PD1
GND RXD/PCINT16/PD8

SDA/PCINT12/ADC4/PC4 |—

ATMEGA328P-PU



5.3 Block Diagram ATMEGA328
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6 Build instructions

6.1 Step 1 SMD components
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We already mount all the SMD components because thats a whole other way to assemble.
so only the trough hole components need to be assembled.

6.2 Step 2 Place resistors

Resistors

R14, R15, R16, R17 and R7 are 10K
R3, R5, R6, R10 and R11 are 1K

10



polarity doesn’'t matter but its nicer to put the colors in the same sequence.
In this kit we have 2 resistor values, 1K or 10K In the kit we can added a resistor with 4 or 5 color
rings, 5 colors have a mostly a tolerance of 1% and a resistor with 4 color bands 5%.

1K resistor with 4 bands:
(brown (1), black (0) , red (2x0) 10 00 = 100082

1K resistor with 5 bands:
(brown (1), black (0), black (0) brown (1x0) 10 0 0 = 10009

10K resistor with 4 bands: (brown (1), black (0) , orange (3x0) 10 000 = 10000

10K resistor with 5 bands:
(brown (1), black (0), black (0) red (2x0) 10 0 00 = 1000092

6.3 Step 3 capacitors
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Mount capacitors C6, C8 and C11 100N polarity doesn't matter.
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6.4 Step 4 Diode
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Diode D2 1N4148

Be aware of the mark on the diode and the position on the PCB they must be at the same side
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6.5 Step 5 Leds
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Be aware that the led’s have a long and a short pins. The Cathode on the led is the short pin and
the Anode is the long pin. The Cathode connection on the PCB is the flat side of the led symbol.
Also on the led the Cathode side is flattened.
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6.6 Step 6 Tact switches
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Press the tact switch well on the print so that they are neatly straight,
first solder 1 pin of each switch and check that everything is straight and then solder all pins.

6.7 Step 7 IC socket

o
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Note the orientation of the notch! , the notch sign on the board must be at the same side of the
notch in the socket.
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6.8 Step 8 USB-C connector
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When soldering the USB-C connector, make sure that everything is warmed up properly so that

everything flows smoothly during soldering. First solder the 4 outer pins/strips and make sure that
the connector lies flat on the PCB.

| think you've already noticed, we already mounted this one.

This was necessary to program the CP2102 chip (USB/serial RX/TX leds ) and to test the USB-Serial
part.
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6.9 Step 9 Single row headers
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Solder the single row headers the same way as step 10 and 11. With a single row its less easy as
with double row connectors.

A other way is to Place the headers with the PCB, check the position of the headers and solder one
or 2 pins and check if the connectors are vertical placed. Then solder the other pins.

6.10 Step 10 power connector

29221208
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Place DC connector flat on PCB and solder one pin if everything ok than solder other pins.
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6.11 Step 11 ISP programming connector
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Also with soldering the ISP programming connector, first one pin and if everything ok than solder
the other 5 pins.

6.12 Step 12 Elco
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Be aware of the - and + mark on the elco and on - and + marking on the PCB,
if wrong mounted the elco become very hot, current is high and the safety valve is opened.

6.13 Step 13 Place microcontroller
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Before placing the microcontroller bend the pins on the table exact 90 degrees. When pressing in
the IC socket be sure al the pins are at the right place in the socket.

7 Schematic 20221208
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Revision history
Version | Release Date Description Autor/Responsible
V1.0.0 | 08/12/22 Concept document Rob Keij
V1.0.1 09/02/23 Diverse aanpassingen Rob Keij
V1.0.2 | 18/04/23 - Rob Keij
V1.0.3 | 28/01/24 4x 10K led resistor swapped with 4x 1K | Rob Keij
switch, Change pictures, number of text er-
rors corrected, change schematic.
V1.0.4 | 29/01/2024 changed picture diode/led page 12/13 Rob Keij
V1.0.5 | 30/01/2024 Led connection info was swapped (thanks | Rob Keij
Rolf)
V1.0.6 | 31/01/2024 Change building sequence Rob Keij
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