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Description: 

The Brick is an AVR based microcontroller system, designed for Hobbyists to take projects 

from the prototyping stage, into the real world. 

The Brick was designed to be used with the Arduino IDE, and is therefore compatible with 

common Arduino libraries as it is based around the atMega2560 AVR which is used in the 

Arduino Mega 2560. 

Features: 

 18 General Purpose IO - PTC Fused with Zener Diodes for protection. These are 

capable of handling input voltages up to 24VDC. 

 12 Digital Outputs - selectable for 5V or Adjustable Supply output, capable of being 

PWM'ed. These can source in excess of 200mA. These are driven by 3x L293D. 

 6 Relay Outputs – Specifications suggest (30VDC @ 10A, 240VAC @ 10A - Resistive 

Load, or 28VDC @ 5A, 120VAC @ 5A - Inductive Load), however these should be 

treated as absolute Max values. 

 8 Single Ended 16bit Analog Inputs (Selectable from 0-5V or 0-10V) or 4 Differential 

16bit Inputs (Selectable input ranges within 0-5V or 0-10V). These inputs are via 2x 

ADS1115. 

 4 12bit Analog Outputs, (0-10V). These are via a single MCP4728. 

 3 High Speed Inputs capable of handling up to 30VDC inputs (These are the 3 

separate AtTiny84's, talking to the AtMega2560 over SPI), PTC and Zener Diode 

protected. 

 USB Programming of the atMega2560 and Serial port via UART0. 

 RS232 Communications with 5V supply, via UART1. 

 RS485 Communications with adjustable supply via UART2.  Power on the socket is to 

supply slave devices. 

 Optional Bluetooth (Sena EDS110-V2 Module) or XBee Module for wireless 

communications via UART3, both not included however there are headers on the 

board to plug in these modules. 

 Headers for both the Hitachi HD44780 series of LCD’s and for the 4D Systems range 

of LCD’s is provided on board. 

 Real Time Clock with 32kHz output and Interrupt to the atMega2560, RTC is a 

DS3231S 

 External EEPROM, 256Kbits, 24LC256 

 Micro SD Card Flip-Lid Socket 

 Fixed 5V switch mode supply, capable of approximately 2Amps 

 Adjustable switch mode supply, adjustable from about 10V to 25V, capable of 

approximately 2Amps 
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Physical Layout: 

Left Side (Top on left hand side) 

 

Right Side (Top on right hand side) 

 

Top of The Brick 
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Pins and Ports: 

The following is a layout of the pins and ports on The Brick, for quick reference. 

  

 

 

15V to 37V DC (IN) 

N/C 

GND (IN) 

5V DC OUT 

Adjustable PSU OUT 

Adjustable PSU OUT 

GND 

GND 

GND 

Analog Out 1 

Analog Out 2 

Analog Out 3 

Analog Out 4 

Analog In 1 

Analog In 2 

Analog In 3 

Analog In 4 

Analog In 5 

Analog In 6 

Analog In 7 

Analog In 8 

Digital/PWM Out 1 

Digital/PWM Out 2 

Digital/PWM Out 3 

Digital/PWM Out 4 

Digital/PWM Out 5 

Digital/PWM Out 6 

Digital/PWM Out 7 

Digital/PWM Out 8 

Digital/PWM Out 9 

Digital/PWM Out 10 

Digital/PWM Out 11 

Digital/PWM Out 12 

 

High Speed 1 

High Speed 2 

High Speed 3 

Relay 6 NO 

Relay 6 COMMON 

Relay 6 NC 

Relay 5 NO 

Relay 5 COMMON 

Relay 5 NC 

 

 

General IO 1 

General IO 2 

General IO 3 

 General IO 4 

General IO 5 

General IO 6 

 General IO 7 

General IO 8 

General IO 9 

 General IO 10 

General IO 11 

General IO 12 

 General IO 13 

General IO 14 

General IO 15 

 General IO 16 

General IO 17 

General IO 18 

  

 USB — UART0 

  

  

RS232 — UART1 

  

 RS485 — UART2 

  

  

 

Relay 1 NC 

Relay 1 COMMON 

Relay 1 NO 

 Relay 2 NC 

Relay 2 COMMON 

Relay 2 NO 

 Relay 3 NC 

Relay 3 COMMON 

Relay 3 NO 

 Relay 4 NC 

Relay 4 COMMON 

Relay 4 NO 
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Power Supplies: 

The Brick features dual Switch-Mode power supplies. 

One is a fixed 5V supply, which powers most of the on board circuitry, and is also available 

for use on the RS232 port to power slave devices. 

The other supply is an adjustable supply, settable in the region of 10V to 25V. This is used to 

provide the adjustable output voltage for the Digital/PWM outputs, and also is available for 

use on the RS485 port to power slave devices. 

Both supplies are based on the LM2596S Switch-Mode Regulator, and can provide 

approximately 2A of current to the system. If greater than 2A is required, the regulators can 

in theory supply up to 3A, however a heat sink may be required to be added.  

Both Switch-Mode supplies are powered from the top left socket of the board. The input 

voltage requirement is +3V over and above the voltage set on the Adjustable Supply, but 

below approximately 37V DC. If 10V is set on the adjustable supply, then theoretically only 

13V is required to be applied to the input, for stable operation. Likewise, if 24V is required 

on the adjustable supply, then at least 27V needs to be applied to the input. 

Some of the on board circuits require alternative voltages, such as 3.3V and 12V. There are 

dedicated regulators on board to provide these voltages, however these are not broken out 

to the external pins for general use. 
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General Purpose IO: 

There are 18 General purpose IO, each capable of being set to multiple modes. 

These can be treated as general IO pins on the microcontroller or Arduino, so can be set to 

be Digital Inputs, Digital Outputs or even Analog Inputs (Inputs 1 to 16 only). 

When set to Digital inputs, the inputs are protected by PTC resettable fuses and 5.1V Zener 

Diodes. You can safely apply about 24VDC to these inputs without destroying them, 

however for long term operation it is recommended to use lower voltages as the PTC fuses 

get warm to dissipate the excess energy. For inputs, it is recommended to activate the 

internal pull-up of the atMega2560, and GND the input pin to activate it. 

When set to Digital outputs, these are the same as an Arduino and can only source/sink 

approximately 15mA per output. Since these have PTC fuses, the PTC fuses have a nominal 

resistance of 300ohm, so for driving single LED’s an additional resistor is not required. For 

driving decent loads, it is recommended to us the dedicated Digital Outputs channels. 

When set to Analog Inputs, these are 10bit Analog Inputs. These however may be affected 

by the PTC/Zeners once the analog voltage gets up near 5V, however this has not yet been 

proven. For critical Analog Inputs, use the dedicated Analog Input channels. 

When accessed from the Arduino IDE, the following pins are used: 

IDE Digital Pin Physical Chip Pin Port Physical Chip Info IDE Analog Pin "The Brick" 

54 97 PF 0 PF0 (ADC0) 0 General IO 1 

55 96 PF 1 PF1 (ADC1) 1 General IO 2 

56 95 PF 2 PF2 (ADC2) 2 General IO 3 

57 94 PF 3 PF3 (ADC3) 3 General IO 4 

58 93 PF 4 PF4 (ADC4/TCK) 4 General IO 5 

59 92 PF 5 PF5 (ADC5/TMS) 5 General IO 6 

60 91 PF 6 PF6 (ADC6/TDO) 6 General IO 7 

61 90 PF 7 PF7 (ADC7/TDI) 7 General IO 8 

62 89 PK 0 PK0 (ADC8/PCINT16) 8 General IO 9 

63 88 PK 1 PK1 (ADC9/PCINT17) 9 General IO 10 

64 87 PK 2 PK2 (ADC10/PCINT18) 10 General IO 11 

65 86 PK 3 PK3 (ADC11/PCINT19) 11 General IO 12 

66 85 PK 4 PK4 (ADC12/PCINT20) 12 General IO 13 

67 84 PK 5 PK5 (ADC13/PCINT21) 13 General IO 14 

68 83 PK 6 PK6 (ADC14/PCINT22) 14 General IO 15 

69 82 PK 7 PK7 (ADC15/PCINT23) 15 General IO 16 

23 77 PA 1 PA1 (AD1)   General IO 17 

22 78 PA 0 PA0 (AD0)   General IO 18 
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Digital/PWM Outputs: 

There are 12 digital outputs on The Brick, which are indirectly connected to the atMega2560 

processor. These outputs are via 3 L293D Push/Pull Drivers, which enable high current 

outputs which the processor itself cannot achieve alone. 

There are jumpers on each of the L293D’s which change the output voltage of the 4 

channels on that driver. The jumpers enable 5V or Adjustable voltage output, to provide 

flexibility for the end user. 

Both 5V and Adjustable modes are transparent to the atMega2560 itself, so no special 

programming is required. 

The Adjustable voltage is set from a multi-turn potentiometer at the top of the board, which 

is detailed in another section. 

These outputs can either be used as digital outputs (on/off), or they can be used as PWM 

outputs. 

Each of the Digital Outputs is connected to a PWM channel of the atMega2560. Some of 

these PWM channels are 8 bit, some are 16 bit. By default, the Arduino IDE puts all PWM 

channels into 8 bit mode, so modification of the direct registers is required to put it into a 

high bit mode. The PWM frequency can also be changed with direct register manipulation. 

When accessed from the Arduino IDE, the following pins are used: 

IDE Digital Pin Physical Chip Pin Port  Chip Info Usage PWM Timer "The Brick" 

8 17 PH 5 OC4C PWM T4C Timer4 Digital Output 1 

9 18 PH 6 OC2B PWM T2B Timer2 Digital Output 2 

6 15 PH 3 OC4A PWM T4A Timer4 Digital Output 3 

7 16 PH 4 OC4B PWM T4B Timer4 Digital Output 4 

13 26 PB 7 OC0A/OC1C PWM T0A Timer0 Digital Output 5 

11 24 PB 5 OC1A PWM T1A Timer1 Digital Output 6 

10 23 PB 4 OC2A PWM T2A Timer2 Digital Output 7 

3 7 PE 5 OC3C PWM T3C Timer3 Digital Output 8 

45 39 PL 4 OC5B *PWM 5B Timer5 Digital Output 9 

46 38 PL 3 OC5A *PWM 5A Timer5 Digital Output 10 

12 25 PB 6 OC1B PWM T1B Timer1 Digital Output 11 

44 40 PL 5 OC5C *PWM 5C Timer5 Digital Output 12 
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Relay Outputs: 

There are 6 relay outputs on The Brick which can be used to switch DC or AC loads.  The 

relays are rated to 10A for both AC and DC, however should be treated as absolute max 

values as the relays will not last a reasonable number of switches at these levels. 

Each relay is connected to the atMega2560 via a transistor network, so no special 

programming is required. 

When accessed from the Arduino IDE, the following pins are used: 

IDE Digital Pin Physical Chip Pin Port Chip Info "The Brick" 

30 60 PC 7 PC7 (A15) Relay Output 1 

31 59 PC 6 PC6 (A14) Relay Output 2 

32 58 PC 5 PC5 (A13) Relay Output 3 

33 57 PC 4 PC4 (A12) Relay Output 4 

34 56 PC 3 PC3 (A11) Relay Output 5 

35 55 PC 2 PC2 (A10) Relay Output 6 
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Analog Inputs – 16 Bit Single/Differential: 

The Brick features 8 Single Ended Analog Inputs or 4 Differential Analog Inputs, connected 

to the atMega2560 via two ADS1115 I2C ADC’s which initially go through an OpAmp stage to 

buffer and optionally amplify the signals with gain of 0.5. 

The OpAmp amplification enables signal range selection from 0-5V to 0-10V. 

Each ADS1115 connects to the atMega2560 via the I2C bus, and is programmable for Gain, 

Single/Differential Mode, along with a number of other options.  

On a code level 0-5V or 0-10V appear the same. Both enter the ADS1115 as 0-5V signals, so 

adjustments in code need to be made to allow for this. 

Special care however must be taken with dealing with 0-10V ranges, as if the jumper is set 

to 0-5V and 10V is applied, the Analog Input chip will be damaged. 

If configured, the Analog Inputs can provide the atMega2560 with signals when an Analog 

Input conversion has been completed and is ready for reading. These are available in the 

IDE: 

IDE Digital Pin Physical Pin Port "The Brick" 

38 50 PD 7 Analog Input Chip 1 Ready (Input 1 to Input 4) 

41 51 PG 0 Analog Input Chip 2 Ready (Input 5 to Input 8) 

 

Another advanced feature of the Analog Inputs is they have programmable gain. When set 

to their default mode, the Analog Inputs actually read 0 – 6.144V, however are limited to 

5V. In this mode, only about 15 bits are accessible due to the wasted resolution above 5V. 

The gain can be changed in increments down to 0-0.254V, which enables tiny voltages to be 

read at full 16 bit resolution. When used for these alternative gains, the 0-5V/0-10V jumper 

titles are meaningless, however 0-5V should be used which disables the hardware OpAmp 

gain. 

For information about these inputs, it is recommended to read the ADS1115 datasheet, as 

there are a number of complex options which can be set. 

A library is currently in development for this chip, and progress can be seen here: 

http://arduino.cc/forum/index.php/topic,68210.0.html 

At the time of writing, this library did not function as desired, however alternative code 

found here did work for the time being: 

http://arduino.cc/forum/index.php/topic,69358.msg513467.html#msg513467 

 

  

http://arduino.cc/forum/index.php/topic,68210.0.html
http://arduino.cc/forum/index.php/topic,69358.msg513467.html#msg513467
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Analog Outputs – 12 Bit: 

The Brick features 4 Analog Outputs at 12 Bit resolution that are buffered and amplified to 

0-10V levels. The analog signals are generated from a MCP4728 DAC, which communicates 

to the atMega2560 via the I2C bus. 

Analog signals can be programmed for output as either 12 bit values or as mV values. 

There is an Arduino library available to communicate to these MCP4728 DAC’s, which is an 

easy way to get them up and running. 

See: http://arduino.cc/forum/index.php/topic,51842.0.html  

The following pins are relevant for some of the advanced features of the MCP4728 

IDE Digital Pin Physical Pin Port "The Brick" 

5 5 PE 3 Analog Output LDAC 

2 6 PE 4 Analog Output RDY/BSY 

 

It is recommended to read the datasheet for the MCP4728, as there are a number of 

advanced options that are possible with this chip. 

  

http://arduino.cc/forum/index.php/topic,51842.0.html
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RS232 Communications: 

The Brick features an RS232 communications port with a dedicated UART to the 

atMega2560, UART1. 

The RS232 communication port is a standard RJ12 socket, which not only features the RS232 

level signals but also 5V, so small devices can be powered directly from this port. 

The RS232 level signals are generated from a MAX202 chip. 

The pinout of this RS232 port is as follows, where Pin 1 is on the Left, Pin 6 is on the Right. 

 

Pin 1 - GND 

Pin 2 - GND 

Pin 3 - RX 

Pin 4 - TX 

Pin 5 - 5V 

Pin 6 - 5V 

NOTE: There is no protection on this serial port for short circuits etc, so take care when 

wiring. 
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RS485 Communications: 

The Brick features an RS485 communications port with a dedicated UART to the 

atMega2560, UART2, and separate TX Enable line from the atMega2560. 

The RS485 communication port is a standard RJ12 socket, which not only features the RS485 

level signals but also the Adjustable Supply, so devices can be powered directly from this 

port. 

The RS485 level signals are generated from a LT1785 Chip. 

The pinout of this RS485 port is as follows, where Pin 1 is on the Left, Pin 6 is on the Right. 

 

Pin 1 - Adjustable Supply (10V to 25V) 

Pin 2 - Adjustable Supply (10V to 25V) 

Pin 3 - TX 

Pin 4 - RX 

Pin 5 - GND 

Pin 6 - GND 

The RS485 TX Enable pin is available in the atMega2560: 

IDE Digital Pin Physical Pin Port "The Brick" 

24 76 PA 2 RS485 TX Enable 

 

NOTE: There is no protection on this serial port for short circuits etc, so take care when 

wiring. 
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Real Time Clock: 

The Brick features a Real Time Clock, the DS3231S.  

This RTC communicates to the atMega2560 via the I2C bus, and features 2 outputs to the 

atMega2560. One is a fixed 32 kHz output, and one is a programmable Interrupt. 

These are available to the atMega2560 by: 

IDE Digital Pin Physical Pin Port "The Brick" 

49 35 PL 0 RTC 32Khz Output 

48 36 PL 1 RTC Interrupt 

 

This Real Time Clock supports the standard Arduino Time library, however a version with 

support for the DS3231S is required to be downloaded. This is available from the Arduino 

website: http://arduino.cc/forum/index.php/topic,57642.0.html  or more specifically here: 

https://bitbucket.org/trunet/ds3231rtc  

  

http://arduino.cc/forum/index.php/topic,57642.0.html
https://bitbucket.org/trunet/ds3231rtc
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External EEPROM: 

The Brick features External EEPROM for extra storage over and above the built in EEPROM 

of the atMega2560. 

This EEPROM is the 24LC256 and is compatible with the standard EEPROM library of the 

Arduino IDE. 
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High Speed: 

The Brick features 3 independent High Speed counting processors, which are atTiny84’s. 

These atTiny’s are connected to the atMega2560 over the SPI bus, and can be 

independently programmed via the ICSP Programming Header with the configuration of the 

jumpers above that header. 

The High Speed inputs feature independent processors so the maximum frequency or pulses 

can be read to the highest accuracy. These come as standard programmed with AVR Studio, 

as the Arduino IDE does not support atTiny’s by default. 3rd Party core code is available to 

download for the atTiny’s to make them Arduino compatible, however the default 

functionality is undesired in the case of The Brick. The Arduino core utilises Timer0 for 

inbuilt timing functions, such as delay(), however The Brick requires Timer0 for its high 

speed counting, so there is little point to utilise the atTiny Arduino core. 

The atTiny84’s are clocked to the atMega2560 so do not feature their own crystals. They are 

connected to the Clock Output of the atMega2560, and configured by way of the 

programmable lock bits. 

The atTiny84 does not have a hardware SPI port, it has a USI however. A USI is a Universal 

Serial Interface, which can be set up to run as an SPI port, however is a little different to 

control. There is an example program written for the atTiny84’s which communicate to the 

atMega2560, transmitting frequency. 

Each atTiny84 needs to be individually communicated to by the atMega2560 by lowering 

the Chip Select pin of the desired SPI device, and raising it again when complete. This is 

done with the following information: 

IDE Digital Pin Physical Chip Pin Port Physical Chip Info "The Brick" 

40 52 PG 1 PG1 (RD) HS1 SPI Chip Select 1 

37 53 PC 0 PC0 (A8) HS2 SPI Chip Select 2 

36 54 PC 1 PC1 (A9) HS3 SPI Chip Select 3 
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uSD Card: 

The Brick features a micro SD card slot, with flip top lid for vertical placement of the uSD 

card. The socket communicates to the atMega2560 via a 5V to 3.3V translator chip, as the 

uSD card itself runs from 3.3V logic. The communications between the uSD card and the 

atMega2560 is SPI. 

When communicating to the uSD card, the SD Card Chip Select pin on the atMega2560 

needs to be set low, rand raised high when the communication is finished. This reserves the 

SPI bus for communication only to the SD card. 

The SD SPI Chip Select line is available to the atMega2560 by: 

IDE Digital Pin Physical Chip Pin Port Physical Chip Info "The Brick" 

39 70 PG 2 PG2 (ALE) SD SPI Chip Select 4 
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Optional Bluetooth and Xbee: 

The Brick features female headers so Bluetooth or Xbee can be added to the board if 

required. Both of these utilise UART3 of the atMega2560, so therefore only 1 can be used at 

a time. Both devices run on 3.3V with 3.3V logic, so signals are passed through a translation 

chip to convert 5V logic to 3.3V, and vice versa. 

The Bluetooth module compatible with The Brick is the Sena EDS110-V2, which connects to 

the 2x6 Female header. 

 

 

 

 

 

 

 

The Brick is compatible with all XBee modules, which connect to the XBee header at the 

bottom of the PCB. 

 

 

 

 

 

 

The Sena EDS110-V2 Bluetooth module connects to the atMega2560 over UART3, and 

simple exchanges with AT Commands are sent to search for new devices, connect, etc etc. 

Once a connection is established, data is simply passed through and will appear on the 

connected device. Please see the ESD110-V2 datasheet for details of the supported AT 

commands. 

The Xbee modules also connect via UART3, and operate in a similar fashion to the above. No 

testing has yet been conducted with Xbee on The Brick however. 
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Optional LCD’s: 

The Brick features male headers on the PCB for connection to the standard range of 

character Hitachi HD44780 series LCD’s, and for connection to the various programmable 

graphic displays made by 4D Systems. 

The Hitachi HD44780 header is a 10 pin header, which when used utilises 6 of the General 

IO Pins, which therefore cannot be used externally without LCD data corruption. These 

LCD’s are compatible with the standard Arduino LCD library, in 4 bit mode. 

The Hitachi HD44780 header is located at the top of the PCB and has the following pinouts: 

Pin 1 is top left, Pin 2 is top right, down to Pin 10 bottom right. 

Pin 1 - GND 

Pin 2 - 5V 

Pin 3 - Contrast 

Pin 4 - RS 

Pin 5 - GND (RW) 

Pin 6 - Enable (E) 

Pin 7 - Data (D4) 

Pin 8 - Data (D5) 

Pin 9 - Data (D6) 

Pin 10 - Data (D7) 

 

The 4D Systems header is located hear the top of the PCB, and is connected to UART0 of the 

atMega2560, so is shared with the USB Programming port. Disconnection of the display may 

be required if the display is sending data to the atMega2560, so programming is possible. 

The 4D Systems programming header has the following pinout: 

Pin 1 is at the bottom, Pin 5 is at the top. 

Pin 1 - 5V  

Pin 2 - RX 

Pin 3 - TX 

Pin 4 - GND 

Pin 5  - N/C 
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Arduino IDE Additions: 

The Brick is compatible with the Arduino IDE, for programming of the atMega2560. It 

features a bootloader for the atMega2560 which enables USB programming. 

The following section needs to be added to the Boards.txt file in your Arduino directory, in 

the hardware\arduino\ folder: 

############################################################# 

brick2560_2.name=Arduino Mega2560 V2 (The Brick) 

brick2560_2.upload.protocol=stk500v2 

brick2560_2.upload.maximum_size=258048 

brick2560_2.upload.speed=115200 

brick2560_2.bootloader.low_fuses=0xBF 

brick2560_2.bootloader.high_fuses=0xD8 

brick2560_2.bootloader.extended_fuses=0xFD 

brick2560_2.bootloader.path=atmega 

brick2560_2.bootloader.file=stk500boot_v2_mega2560.hex 

brick2560_2.bootloader.unlock_bits=0x3F 

brick2560_2.bootloader.lock_bits=0x0F 

brick2560_2.build.mcu=atmega2560 

brick2560_2.build.f_cpu=16000000L 

brick2560_2.build.core=arduino 

############################################################## 

This will enable the Arduino IDE to communicate to the atMega2560. 

The bootloader for the atMega2560 with FT232RL USB interface can be downloaded from 

here: 

http://www.avr-developers.com/bootloaderdocs/index.html 

Download the source file stk500v2bootloader.zip and extract the hex file. 

This should be added to the Arduino\hardware\arduino\bootloaders\atmega folder. 

NOTE: Do not use the standard bootloader for the Mega 2560 found in the Arduino IDE for 

The Brick, as this does not use the FT232RL for the USB Interface, and this will render your 

atMega2560 useless. 

To write the bootloader to the atMega2560 (this has already been done when The Brick is 

shipped), all SPI jumpers except the jumper to the atMega2560 have to be removed. See the 

ICSP section for more information. 

  

http://www.avr-developers.com/bootloaderdocs/index.html
http://www.avr-developers.com/bootloaderdocs/files/stk500v2bootloader.zip
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AVR Studio 4 + WinAVR: 

The Brick uses AVR Studio 4 with WinAVR for the programming of the High Speed 

atTiny84’s. The reason for this is outlined in the High Speed section, however in summary 

the Arduino IDE does not natively support the atTiny84’s and the functions used by the 

Arduino IDE are undesirable for the High Speed counting as both Timer0 and Timer1 are 

required, and Timer0 is used for functions like delay() in the Arduino IDE. 

Install WinAVR and then install AVR Studio 4 SP3. 

http://www.atmel.com/dyn/products/tools_card.asp?tool_id=2725 

http://sourceforge.net/projects/winavr/files/WinAVR/ 

Open AVR Studio 4 and start a new project. 

Select AVR GCC as the project Type. 

Type in a Project Name, such as HighSpeed. 

Click Next, Select AVR Simulator 2, and select the atTiny84: 

 

 
Click Finish. 

Write whatever code is required for the atTiny’s. 

 

To build/compile your project, first you need to tell AVR Studio to use WinAVR. 

Click Project, Configuration Options. 

Enter the following into the Custom Options tab, to make AVR Studio use WinAVR (Select 

the AVR-GCC and MAKE file locations: 

http://www.atmel.com/dyn/products/tools_card.asp?tool_id=2725
http://sourceforge.net/projects/winavr/files/WinAVR/
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Click OK. 

Now press F7 and your project should compile. 

Navigate to the directory where you started your project, and inside the ‘default’ directory 

should be the Hex file for your project. 

To write this file to the atTiny’s on The Brick, it needs to be uploaded to 1 chip at a time. 

First you need to remove all of the SPI jumpers except the one for the chip being 

programmed. Please refer to the ICSP section for more details on this. 

The following line when run from a dos prompt, will download the compiled Hex file to the 

atTiny connected to the SPI bus. 

avrdude -P com4 -c usbtiny -p t84 -v -e -U flash:w:HighSpeed.hex 

Run this from the default directory mentioned above, where the hex file is located. 

This command is using port com4, telling it to use usbtiny to do the programming, its 

pointing at an atTiny84 (t84), it verifies, erases and then uploads to flash the HighSpeed.hex 

file. The port and file name may be different for the programmer/project created. 
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ICSP – In Circuit Serial Programming: 

The Brick has a single ICSP header near the centre of the PCB for programming the 

bootloader/lockbits/fusebits into the atMega2560 and lockbits/fusebits/program into the 

atTiny84’s. 

Special care needs to be taken when programming these, as it is very easy to render the 

microcontrollers dead if the wrong configuration is loaded into them. Double check your 

settings before doing any programming with the ICSP. 

When The Brick is shipped, all appropriate bootloaders/fusebits/lockbits are programmed 

so The Brick is ready for use. They should not need to be changed and only programs loaded 

into the atTiny84’s via the ICSP should be required. 

If you are using a programmer which is not ‘notched’ for polarity, double check your cable 

before programming as an incorrectly orientated ICSP cable could destroy The Brick. 

The ICSP programming header and jumpers: 

 

From left to right, the jumpers are: 

atMega2560, High Speed 3, High Speed 2, High Speed 1. 

When the jumper is connected and shorting the two pins together, that microcontroller is 

connected to the SPI bus and can freely talk to other devices on the SPI bus. For 

programming, all jumpers except the microcontroller in question need to be removed, so 

the programming instructions are only clocked into the microcontroller in question. If 

multiple are connected, AVR Dude should give a warning. 

For the programming header itself, Top Left, Bottom Left, Top Centre, Bottom Centre, Top 

Right, Bottom Right, the pinout is as follows: 

5V, MISO, MOSI, SCK, GND, RESET. 

 


