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1. Specification: 

  

✓ 232 solder pads, including 88 dedicated for power/grounding 

✓ 4 types of stabilized voltage sources (with LED indication) on 1.8V, 3.3V, 5V and with regulated 

output voltage 

✓ compartment for two batteries 

✓ 3 USB connectors (type A, type B mini and micro) 

✓ connector for programming target systems in the ISP standard 

✓ a Raspberry PI connector 

✓ an Arduino Nano connector 

✓ 2 tact buttons 

✓ 1 DIP switch with 8 positions 

✓ 6 LED’s for SMD mounting 

✓ 2 connectors (block terminal and DC jack) + switch for external power supply 

✓ 8 mounting holes (including 2 that can be used for attaching the battery compartment) 
  



2. Schematics 

 

Figure 1. Schematic diagram of PCB for prototyping



3. View of PCB 

  
 

Figure 2. PCB for prototyping. TOP side and BOTTOM side. 

 

 

4. Soldering pads 

 

The PCB has several types of soldering pads for prototyping. 

 

The pads are divided into three categories: universal, power/ground, marked respectively as VCC and GND as 

well as functional pads used for soldering the electronic components, which are predesigned on the PCB. 

 

The soldering pads are typical component pads with plated through hole with a diameter of 0.9 mm. The 

universal soldering pads have a round shape of 1.5 mm diameter, meanwhile the power/ground pads and 

functional pads have a square shape of 1.5 mm size. The raster of soldering pads is 2.54 mm. 

 

The universal pads have no any markings, meanwhile the power/ground pads are marked on silkscreen layer 

with a filled rectangles and noted as VCC/GND accordingly, and functional pads have a rectangular frames 

only.  

 

There are 232 soldering pads available on PCB for prototyping (by assembling the through hole components).  

 

As can be seen from the schematic diagram the power/ground pads are connected to the corresponding pads 

of connectors J3, J4, J5, J6, J7. 

  



Attention! Power connector J7 has a negative voltage at the central pin, which gives the possibility to disable 

the battery power when the external power is connected. You will need a suitable external network adapter 

with the negative voltage at the inner pin. 

 

 

Figure 3. Power socket  J7 

 

 

Figure 4. Soldering pads 

 

5. The commutation elements 

There are various standard commutation elements  provided on the PCB: connectors, buttons, DIP switch 

with 8 poles. 

Using connector J1_RASPB_PI (please see the schematic diagram) one can connect the given prototype PCB 

to the single board computer Raspberry Pi 3 Model B or Raspberry Pi Zero. To facilitate the connection to  

GPIO Raspberry, each pad of J1_RASPB_PI connector has a connectivity with according pad in the soldering 

pads area. Those connected pads comprise a landpattern for J2 connector, which, thus is in parallel with 

J1_RASPB_PI. As a result J2 has all the connections to the Raspberry PI. It is situated near to the J1_RASPB_PI 

connector, but shifted for two pads to make possible to connect Raspberry PI Zero also.  



 

Figure 5. Connectivity of  GPIO to the J2 pads 

 

 

 
 

Figure 6. Mounting Raspberry Pi 3 Model B or  Raspberry Pi Zero 

 

 

There are following connectors on the prototype PCB: 

Designator Connector type Usage Functional pads (see Figure 7) 

J3 Socket USB type A Power/USB VCC; GND; TP1_D-; TP2_D+ 

J4 Socket USB type B mini Power/USB 
VCC; GND; 

TP3_D-; TP4_D+; TP5_ID 

J5 Socket USB type B micro Power/USB 
VCC; GND; 

TP6_D-; TP7_D+; TP8_ID 

J6 Block terminal 2 poles Power VCC; GND 

J7 
Socket DC with negative 

central pad 
Power VCC; GND; TP_VBAT 

J9 
Goldpin 1x15 raster 

2,54mm 

GPIO to  

ATMega328P-AU 
- 

J10 
Goldpin 1x15 raster 

2,54mm 

GPIO to  

ATMega328P-AU 
- 

J11 Goldpin 2x3 raster 2,54mm ISP connector 

J10.15 – MISO; J9.4 – VCC (+5V_A) 

J9.15 – SCK; J10.14 – MOSI 

J9.3 – RESET; J9.2 – GND 

 



 

Figure 7. Functional pads to the connectors 

The rest of commutation elements are: 

Designator Element type Usage Functional pads (see Figure 8) 

SW1 DIP switch 8 poles 
Digital signals 

commutation 

SA1; SB1; SC1; SD1; SE1; SF1; SG1; SH1 

SA2; SB2; SC2; SD2; SE2; SF2; SG2; SH2 

SW2 DC Switch Power switching TP40; TP41; TP42 

SW3 Tact switch 
Digital signals 

commutation 
TP43; TP44 

SW4 Tact switch 
Digital signals 

commutation 
TP45; TP46 

 

 

Figure 8. Functional pads to the commutation elements 

 



6. Additional elements 

Designator Element type Usage Functional pads (see Figure 9) 

D1 0603 SMD LED red Indication TP9_R; TP15_COM 

D2 0603 SMD LED green Indication TP10_G; TP15_COM 

D3 0603 SMD LED blue Indication TP11_B; TP15_COM 

D4 0603 SMD LED orange Indication TP12_Y; TP15_COM 

D5 0603 SMD LED white Indication TP13_W; TP15_COM 

D6 0603 SMD LED white Indication TP14_W; TP15_COM 

B1 2xAA battery pack Power TP_BAT+; TP_BAT- 

 

 

Figure 9. Functional pads to the LEDs and battery pack 

7. Built-in power supplies 

 

Output 

voltage 
Consists of elements Functional pads (see Figure 10) 

1.8 V U3, C5, C6, R3, D9 
TP24_1.8V_IN; TP25_GND; 

TP26_1.8V_OUT; TP27_GND; 

3.3 V U2, C3, C4, R2, D8 
TP20_3.3V_IN; TP21_GND; 

TP22_3.3V_OUT; TP23_GND; 

5.0 V U1, C1, C2, R1, D7 
TP16_5.0V_IN; TP17_GND; 

TP18_5.0V_OUT; TP19_GND; 

Regulated U4, C7, C8, R4, R5 
TP28_ADJ_IN; TP29_GND; 

TP30_ADJ_OUT; TP31_GND; 

 



 

Figure 10. Functional pads to the built-in power supplies 

 

8. Connectivity to the ATMega328P-AU  

On the prototype PCB one can assemble the ATMega328P-AU  module pin-to-pin compatible with Arduino 

Nano™.  The main components of such a module are microcontroller ATMega328P-AU and USB interface 

FT232R. The connectors J9 and J10 are compatible with Arduino Nano™ pinouts.  

The module is designed on bottom side of PCB (see Figure 11) and through the functional pads TP47_D- and 

TP48_D+ can be connected to either of three USB sockets on the Top side of PCB (J3, J4 or J5). Connectors J9 

and J10 are used for GPIO and external power. As a power source the built-in power supply can be used (see 

Part 7 of this manual). 

To upload the custom code to the microcontroller the ISP connector J11 is provided. The functional pads 

TP49 and TP50 can be used to have an access to the additional options of FT232R device.   

 

 

Figure 11. Module compatible with Arduino Nano™ 



 

9. Mounting holes 

The PCB has 8 mounting holes 

 

Figure 12. Mounting holes drawing 

To facilitate the assembly of PCB the threaded studs of 2.5-3.0 mm diameter are recommended. One can 

also secure on the PCB the case for the 2xAA batteries, using 2x holes of 3.3 mm diameter. 

  

Figure 3. Mounting battery pack 

 

 



 

10. Bill of materials for assembly 

One can assemble on the prototype PCB the following elements: 

Designator Description Value/Model Case/footprint Q-ty 

C1, C3, C5, C7, 

C9, C10, C14, C15 
Ceramic capacitor 100nF CAPC1608(0603) 8 

C2, C4, C6, C8 Aluminum capacitor 22uFx10V CAPAE-B 4 

C11, C12 Ceramic capacitor 18p CAPC1608(0603) 2 

C13 Tantalum capacitor 10uFx10V CAPMP-B(3528) 1 

D1 LED RED 0805 1 

D2, D7 LED GREEN 0805 2 

D3, D8 LED BLUE 0805 2 

D4, D9 LED YELLOW 0805 2 

D5, D6 LED WHITE 0805 2 

J1_RASPB_PI, J2 
2,54 mm connector 2x20 

pins 
PBD Connector  PBD-20 2 

J3 USB Connector USB TYPE A USB A SMT 1 

J4 USB Connector USB TYPE MINI-B USB MINI B SMT 1 

J5 USB Connector USB TYPE MICRO-B USB MICRO B SMT 1 

J6 Terminal block Terminal block 2P TERMINAL BLOCK 1 

J7 DC Connector Socket DC PWR JACK 2.1x5.5mm 1 

J9 Goldpin 1x15 pins PBS Connector PBS-15 1 

J10 Goldpin 1x15 pins PBS Connector PBS-16 1 

J11 Goldpin 2x3 pins Connector ISP PLD-6 1 

R1 Resistor SMD 820 Ohm RESC1608(0603) 1 

R2 Resistor SMD 470 Ohm RESC1608(0603) 1 

R3 Resistor SMD 180 Ohm RESC1608(0603) 1 

R4 Resistor SMD 240 Ohm 0,5W RESC1608(0603) 1 

R6, R7 Resistor SMD 1k RESC1608(0603) 2 

SW1 DIP Switch 8 poles DIP 16 1 

SW2 DC Switch 2 poles NKK SS312SAH4 1 

SW3 Tact switch THT   -   

SW4 Tact switch THT  -   

U1 Voltage Regulator  LD1117-5V TO-252 1 

U2 Voltage Regulator  LD1117-3V3 TO-252 1 

U3 Voltage Regulator  LD1117-1V8 TO-252 1 

U4 Voltage Regulator  LD1117ADJ TO-252 1 

U5 Microcontroller 8-bit AVR ATmega328P-AU LQFP-32 7X7mm 1 

U6 USB Interface FT232R SSOP-28 1 

Y1 Crystal oscillator 16MHz HC49 SMD 1 

 

 The given values and types are provisional, for assembly one can use the replacements if needed.  






