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Safety Notes

This circuit design includes a step-up converter which can generate voltages up to 500 VDC.
You are responsible for the safety during the assembly and operation of this device. DO NOT
USE IF YOU DON'T KNOW HOW TO HANDLE HIGH VOLTAGES. All assembly and safety

instructions should be read carefully before the device is operated.

We do not guarantee that the radiation readings you may see, or may not see, on the display
are correct. You are fully responsible for your safety and health in high radiation areas.

Disclaimer

The information in this document is provided "as is" without any warranty of any kind and is
subject to change without notice. You are responsible for the safety during the assembly and
operation of this device. “My Electronics” takes no responsibility for any damage to property,
personal injury or death. In no event shall “My Electronics” be liable to you or any third parties
for any special, indirect, or consequential, or any other damages resulting from assembly or
operation of this kit. When you buy the kit you agree with the disclaimer.

All applicable UL, IECEE, VDE and local regulations must be considered.

Copyright

The schematics and source codes are open for buyers and can be modified for personal and
educational purposes. The commercial usage is restricted. The distribution of the instructions,
schematics, source codes and the PCB design is not allowed without permission by “My
Electronics”.




Product Description

The Geiger Counter Shield allows you to detect nuclear radiation with your Arduino. The kit is
designed for the SBM-20 tube but also supports a variety of other Geiger tubes. The kit has
visual and sound indication of radiation and can be used as detector for dangerous radiation
levels or radioactive materials. The shield is equipped with an LCD to display a CPS bargraph,
averaged CPM and dose-rate readings. Data can be logged via the serial port or to a microSD
card via the on-board microSD interface.

Features

- Compatible with Arduino UNO and MEGA

- Sensitive to beta and gamma radiation

- Support for the most common Geiger tubes: SBM-20, J305, STS-5, ...
- HV step-up converter with feedback regulation, adjustable from 300-600 V
- Reliable up to 1 mSv/h

- Buzzer and two LED's for indication of detection events and alerts

- LCD display CPS bargraph, averaged CPM and dose-rate

- Two buttons for controlling the software

- The data can be logged via the serial port or on a microSD card

- Easy to build

- Programmable using the Arduino IDE

Assembly Instructions

To build this kit, you should know how to solder. If you have never soldered before, we
recommend the Soldering is Easy tutorial.

Board Layout
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http://mightyohm.com/soldercomic

Parts List

16x2 HD44780 LCD

6.3 mm Fuse Holder

Buzzer

Pin Header 1x6

Pin Header 1x8

Pin Header 1x10

Female Header 1x6

Standoff 15 mm, M3

Qty. Part Value/Description
1 R1 100
4 R2, R12, R15, R16 1kQ
6 R3-R7, R10 10 MQ
2 R8, R9 100 kQ
3 R11, R13, R14 10 kQ
1 R17 220
4 D1-D3 UF4007
1 T1 MPSA44
2 T2, T3 2N3904
1 L1 10 mH
3 C1, C2, C10 100 pF, 10V
2 C3,C11 100 nF
4 C4-C7 10 nF, 1 kV
2 C8, C9 100 pF
2 B1, B2 Button
1 LED1, LED2 3 mm LED
1 IC1 3.3 V Voltage Regulator
1 IC2 74HC125 Quad Buffer
1 P1 10 kQ, Potentiometer
1 SD microSD Socket
1
2
1
3
2
1
2
2
4

Standoff 12 mm, M3

=
o

Pan-Head Screw, M3

[N

Piece of Electrical Tape



http://www.dict.cc/englisch-deutsch/quantity.html

First, check if all listed parts are included in your package. Note that the diodes D1-D3, the LEDs,
the capacitors C1, C2, C10 and the buzzer have polarity and need to be soldered in the right
direction. We recommend to start soldering the flat components. Start with the resistors R1-R17
and the diodes D1-D3 followed by the capacitors C3, C8, C9, C11. Then solder the microSD
socket, the buttons B1, B2 and the LEDs. Then solder IC1, the transistors T1-T3, IC2 followed
by the capacitors C4-C7, C1, C2, C10 and the inductivity L1. Finally solder the headers for the
LCD, the buzzer and the fuse holders for the Geiger tube.

The table below lists the required resistors and their corresponding color codes:

Value 1st

R1 10Q Brown Black Black Gold Brown
R2, R12, R15, R16 | 1kQ Brown Black Black Brown Brown
R3-R7, R10 10 MQ Brown Black Black Green Brown
R8, R9 100 kQ | Brown Black Black Orange Brown
R11, R13, R14 10 kQ Brown Black Black Red Brown
R17 220 Q Red Red Black Black Brown

The assembled PCB is shown below

Assembled PCB

To prevent shorts, cover the USB connector of the Arduino board with the piece of electrical
tap included in the kit.




Operation

To operate the shield, mount the LCD and a compatible Geiger tube as shown below:

Assembled PCB with mounted LCD and SBM-20 tube

Note that the Geiger tube needs to be mounted with its positive pole connected to the fuse
holder marked with “+”. Then, mount the shield on top of an Arduino UNO or MEGA board.

IMPORTANT: Before operating the shield, connect a 9 to 12 V external power supply to the
Arduino board.

Then, connect the Arduino to your computer via USB as usual and upload the sample sketch
using the Arduino IDE. The sample sketch is available on our GitHub repository: Download
Sample Sketch. If you are using the Arduino IDE for the first time, we recommend to take a
look at the Getting Started with Arduino guide.

If the sketch was uploaded correctly and the kit was assembled properly, the LCD will display
“Geiger Counter Shield” and enter followed by one of the below:

CPS Mode CPM Mode

3 CPS 19 CPM
III _____________ 0.11 usv/h

If you run the shield for the first time, you might have to adjust the contrast of the LCD using
the potentiometer P1.

With the shield operating correctly, you should hear a click sound indicating detection events
every few seconds, also visualized by the green LED (LED1). Button B1 is used to switch
between the CPS and CPM mode. Button B2 is used to mute or unmute the sound. The CPS
mode displays the counts per second (CPS) value and a CPS bargraph. For CPS larger than
16 the bargraph is scaled logarithmically, e.g., 121 CPS will be displayed as 12 bars. If the
CPS exceeds 1000 the red LED (LED2) is lit for warning. The CPM display shows the counts



https://github.com/my-electronics
https://github.com/my-electronics/geiger-counter-shield
https://github.com/my-electronics/geiger-counter-shield
https://www.arduino.cc/en/Guide/ArduinoUno

per minute (CPM) value and the corresponding dose rate in uSv/h. The dose rate is calculated
using the conversion factor given in the datasheet of the Geiger tube. The table below lists the
conversions factors and operating voltages for some common Geiger tubes.

Tube Type ‘ Operating Voltage CPM to uSv/h
SMB-20 400 V 0.0057
J305 400 V 0.0081
STS-5 400 V 0.0060

If you operate the shield with a Geiger tube other than the SBM-20 you have to change the
DOSE_RATE FACTOR in the Arduino sketch accordingly.

To enable the SD logger the SD_LOGGER define in the Arduino sketch needs to be set to true:

#define SD LOGGER true

With a SD cards inserted and the SD logger enabled the LCD will display “SD Card Detected”
upon startup as well as the file name the data will be logged to, e.g., “Data_001.txt". If no SD
card is inserted “No SD Card Detected” will be displayed. The CPM value will be continuously
logged every 10 s. A new file with incremented file number is created when restarted.

The serial logger is enabled by default and can be disabled by setting SERIAL LOGGER in the
Arduino sketch to false.

WARNING: The assembled kit generates HIGH VOLTAGES. If you buy the kit, you are fully
responsible for the safety during the assembly and operation of this device.

Troubleshooting

If the kit does not operate, please perform the following tests before sending a support request:

1. Check if all components are soldered properly and installed in the right position and
direction

2. Check if the required external power supply is connected to your Arduino.

3. Inthe Arduino IDE, check if the sketch was uploaded properly.

Need help with the DIY Kit? Please send a support request with your order number or eBay ID:
support@my-electronics.net



mailto:support@my-electronics.net
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