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1. Overview 

1.1. Introduction 

The Protostack 28 Pin AVR Full Size Development Board is designed for ATMEL AVR 

Microcontrollers that are available in the PDIP 28 pin package. This board performs the following 

functions: 

a. Provides the infrastructure necessary to support the microcontroller, 

b. ñUntanglesò the I/O ports in order to present them in an orderly fashion, and 

c. Provides area for the user to add their own circuitry 

This board conforms to the Protostack full size board form factor and is able to be stacked with other 

full size or half size boards. 

1.2. References 

1.2.1. Board Versions 

This userôs guide applies to the following versions of the 28 Pin Full Size AVR Board: 

a. Version 1.5 

1.2.2. Referenced Documents 

The documents referenced in this Userôs Guide are listed in Table 1. 

Document Version Date 

PB-MC-AVR28 Datasheet 1.5 23-July-2010 

AT90S2333/AT90LS2333/AT90S4433/AT90LS4433 

Datasheet 

1042DSï04/99 N/A 

ATmega8/ATmega8L Datasheet 2486SïAVRï08/07 N/A 

ATmega8A datasheet 8159CïAVRï07/09 N/A 

ATmega48P/V, ATmega88P/V, ATmega168P/V and 

ATmega328P Datasheet 

8025FïAVRï08/08 N/A 

ATmega48(P)A, ATmega88(P)A, ATmega168(P)A and 

ATmega328(P) Datasheet 

8271BïAVRï04/10 N/A 

Table 1.   Referenced Documents 

1.2.3. Acronyms and Abbreviations 

The acronyms and abbreviations utilised in this Userôs Guide are listed in Table 2. 
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Acronym and Abbreviation Description 

AVCC Analogue VCC 

AVR Advanced Virtual RISC 

DIL Dual Inline 

DIP Dual Inline Package 

ESR Equivalent Series Resistance 

IC Integrated Circuit 

IDC Insulation-Displacement Connector 

I/O Input/Output 

ISP In System/Service Programming 

LED Light Emitting Diode 

mil Unit of measure corresponding to 1/1000
th
 of an inch 

PDIP Plastic Dual Inline Package 

SIL Single Inline 

VCC Positive supply voltage 

Table 2.   Acronyms and Abbreviations 

1.2.4. Definitions 

The definitions utilised in this Userôs Guide are listed in Table 3. 

Term Definition 

Firmware Firmware is a software program or set of instructions programmed onto 

the microcontroller. It provides the necessary instructions for how the 

device communicates with the other hardware. 

Flash Non-volatile computer memory that can be electrically erased and 

reprogrammed 

Protostrip A strip of 2 or more holes (pad) on a prototyping board that are connected 

together 

Table 3.   Definitions 

1.3. Supported Microcontrollers 

Table 4 lists the microcontrollers that are supported by the 28 Pin AVR Full Size Development Board. 
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Microcontroller Flash EPROM SRAM Speed Vcc (V) Notes 

AT90S2333 2 Kbytes 128 Bytes 128 Bytes 0-8 MHz 4.0 ï 6.0 Obsolete 

AT90LS2333 2 Kbytes 128 Bytes 128 Bytes 0-4 MHz 2.7 ï 6.0 Obsolete 

AT90S4433 4 Kbytes 256 Bytes 128 Bytes 0-8 MHz 4.0 ï 6.0 Obsolete 

AT90LS4433 4 Kbytes 256 Bytes 128 Bytes 0-4 MHz 2.7 ï 6.0 Obsolete 

ATMEGA8 8 Kbytes 512 Bytes 1 Kbytes 0-16 MHz 4.5 - 5.5 Obsolete 

ATMEGA8L 8 Kbytes 512 Bytes 1 Kbytes 0-8 MHz 2. 7 - 5.5 Obsolete 

ATMEGA8A 8 Kbytes 512 Bytes 1 Kbytes 0-16 MHz 2.7 - 5.5  

ATMEGA48 4 Kbytes 256 Bytes 512 Bytes 0-20 MHz 2.7 - 5.5 Obsolete 

ATMEGA48V 4 Kbytes 256 Bytes 512 Bytes 0-10 MHz 1.8 - 5.5 Obsolete 

ATMEGA48A 4 Kbytes 256 Bytes 512 Bytes 0-20 MHz 1.8 - 5.5  

ATMEGA48PA 4 Kbytes 256 Bytes 512 Bytes 0-20 MHz 1.8 - 5.5  

ATMEGA88 8 Kbytes 512 Bytes 1 Kbytes 0-20 MHz 2.7 - 5.5 Obsolete 

ATMEGA88V 8 Kbytes 512 Bytes 1 Kbytes 0-10 MHz 1.8 - 5.5 Obsolete 

ATMEGA88A 8 Kbytes 512 Bytes 1 Kbytes 0-20 MHz 1.8 - 5.5  

ATMEGA88PA 8 Kbytes 512 Bytes 1 Kbytes 0-20 MHz 1.8 - 5.5  

ATMEGA168 16 Kbytes 512 Bytes 1 Kbytes 0-20 MHz 2.7 - 5.5 Obsolete 

ATMEGA168V 16 Kbytes 512 Bytes 1 Kbytes 0-10 MHz 1.8 - 5.5 Obsolete 

ATMEGA168A 16 Kbytes 512 Bytes 1 Kbytes 0-20 MHz 1.8 - 5.5  

ATMEGA168PA 16 Kbytes 512 Bytes 1 Kbytes 0-20 MHz 1.8 - 5.5  

ATMEGA328 32 Kbytes 1 Kbytes 2 Kbytes 0-20 MHz 1.8 - 5.5  

ATMEGA328P 32 Kbytes 1 Kbytes 2 Kbytes 0-20 MHz 1.8 - 5.5  

Table 4.   Supported Microcontrollers 

1.4. Warnings 

 

Some of the components discussed in this document are very sensitive to electrical 

static discharges. The reader should take precautions to ensure that components are 

protected against these discharges. 

 

Whilst the voltages typically seen in microcontroller circuits are low, the reader 

should be aware of the risk of working with electrical circuits and take necessary 

precautions. 
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2. Board Schematic 

The schematic for the 28 pin AVR full sized board is shown in Figure 1. 
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Figure 1.  Board Schematic 
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3. Board Layout 

Figure 2 shows the AVR specific features of the Protostack 28 Pin AVR Full Size Development 

Board, whilst Figure 3 shows the general features of the board. 

 

Figure 2.  Board layout ï AVR Specific features 
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Figure 3.  Board layout ï General Specific features 

3.1. Microcontroller 

The microcontroller is the heart of this board. Figure 4 shows the microcontroller section on the board 

and identifies the location of pin 1. The screen printing on the board also show the location of the 

ñdimpleò on the microcontroller PDIP package. 

    

Figure 4.  Microcontroller location on Board 

3.2. Pull-up resistor and Reset Button 

Pin 1 can be used either for a Reset switch or as port PC6 on most 28 pin AVRs. The function of pin1 

is set by the RSTDISBL fuse on the ATMEGA8/48/88/168/328 and pin 1 for reset is the default 

microcontroller configuration. The rest of this document will assume that pin 1 is used in this manner. 

Pin 1 is held high for normal operation. To achieve this, a 10Kɋ resistor is added to the board. This is 

shown in Figure 5. The reset switch momentarily grounds pin 1. The location of this switch is also 

show in Figure 5. 












































