Handheld Game System
PART NO. 2245108

Build your own Handheld Game System with graphics and sound! This game kit includes a custom designed circuit board along with
custom built tools and programming to build your very own handheld game system.
See a video of the game kit in action!
https://www.youtube.com/watch?v=USFT6KnJk7c
A custom tool (requires a Windows operating system) allows you to convert an image for sprites and fonts for games or other types of
graphical applications for an LCD. Full, easy to use source code and documentation allows you to build your own games or graphical
applications with minimal effort.
Please note that this project is designed to be programmed and debugged with a JTAG programmer, so an ISP programmer will not
suffice to program the board. An Atmel ICE is the preferred tool for programming and debugging the board. Programming with C++ is
required to make your own games or graphical applications.
For further documentation on creating your own custom games and the system source code, go to the official project page at
Polygon Byte: http://www.polygonbyte.com/handheld-game-kit
Be sure to give us a like on Facebook and Twitter and share the project with your fellow electronics hobbyists! #HandheldGameKit
#PolygonByte
Time Required: 2-4 Hours depending on experience
Experience Level: Intermediate
Required tools and parts:
- Soldering Iron
- Solder
- Atmel Studio (For programming custom games or applications)
- JTAG Programmer: Atmel ICE, AVR Dragon, AVR JTAGICE mkII, AVR ONE!, or JTAGICE3
- Programming knowledge (C++) is required to make your own custom games and graphical applications

Bill of Materials:
Qty

Jameco SKU

Component Name

10

1586074

Tactile Switch

1

67821

10 Pin Header

333973

Red LED

34761

Green LED

1

2095234

Speaker

10

15270

0.1uF Capacitor

1

2118791

10K Ohm Trimmer Potentiometer

JTAG
10
Power LED
10
Debug LEDs

Contrast Adjustment Pot
10

691104

10K Ohm Resistor

10

690646

120 Ohm Resistor

10

690689

180 Ohm Resistor

LED Current Limiter
1

2118803

1K Ohm Trimmer Potentiometer

Speaker Volume Adjustment
10

15405

22pF Capacitor

1

94094

22uF Capacitor

1

325068

20 MHz Crystal Oscillator

6

2197935

AA Battery Clip

1

109171

SPDT On-On Slide Switch

4

2112444

1.5 Volt AA Battery

1

2190389

128 x 64 Graphic LCD

1

2250839

ATmega1284

1

103369

20 Pin Header

1

2250821

Custom designed PCB - included with kit

Power Switch

Step 1 - Place the MCU
Be sure to place the MCU in the proper orientation by
aligning the notch at the top of the chip to the left side
of the board. The chip should align with the silk
screen mask (the white outlines) on the circuit board.

Step 3 - Place the switches
Place each of the 8 switches as highlighted in the
photo. You may need to snap the switches into place.
Do not force the switch into place as it may damage
or bend the pins. The pins on the switches should
help to keep the switches in place when the board is
turned over to be soldered.

Step 2 - Solder the MCU pins
Flip the circuit board over and solder each pin of the MCU
highlighted in the photo as shown. It's best to solder a pin on
one side of the board and then solder a pin on the opposing
side of the board to prevent too much thermal heat in a
single area from damaging the chip.

Step 4 - Solder the switch pins
Solder each individual pin of a single switch at a time as
highlighted in the photo. The top two pins of each switch
(when the top of the board is facing up, as shown) are
connected to the ground plane of the circuit board and may
require more thermal heat for a proper solder joint.

Step 5 - Place the resistors
Place the resistors in the proper placement on the
board. Use the silk screen mask (the white text and
outlines) to ensure the correct resistor is in the right
location. Bend each lead of the resistor as you place it
in order to help keep the resistor in place (see step 6).
- Place 3x 180 ohm resistors at R1, R3, R4.
- Place 1x 120 ohm resistor at R5.
- Place 1x 10K ohm resistor at R2.

Step 6 - Bend the resistor leads
Bend each of the resistor leads back underneath the board
in order to help keep the resistors in place while they are
soldered.

Step 7 - Solder the resistor pins
Solder each of the resistor pins as shown in the photo.

Step 8 - Snip the resistor leads
Snip each lead of the resistors.

Step 9 - Place the crystal
Place the 20 MHz crystal in the Q1 location on the
circuit board as shown.

Step 10 - Solder the crystal pins
Solder the crystal pins on the back of the circuit board as
shown.

Step 11 - Place the capacitors
Place the capacitors in the proper location on the circuit
board as marked in the silk screen mask (the white text
and outlines). Bend the leads of the capacitors as you
did with the resistors.
- Place 1x 22uF capacitor at C1.
- Place 4x 0.1uF capacitor at C2, C3, C6, C7
- Place 2x 22pF capacitor C4, C5

Step 12 - Solder the capacitor pins
Solder the pins of the capacitors as shown. Snip the pins of
the capacitors as you did with the resistor leads.

Step 13 - Place the LEDs
Place the LEDs on the circuit board as shown. Place
the 1x red LED under the PWR label on the circuit
board. Place the 2x green LEDs under the LED1 and
LED2 labels on the circuit board. Bend the LED leads
as you did with the resistors and capacitors.

Step 14 - Solder the LED pins
Solder the LED pins on the back of the circuit board as
shown. Snip the LED leads as you did with the resistors and
capacitors.

Step 15 - Place the power switch
Place the power switch above the PWRSW label on
the top of the circuit board. It's best to keep the switch
in the off position.

Step 16 - Solder the power switch pins
Solder the power switch pins on the back of the circuit board
as shown.

Step 17 - Place the headers
Place the 20 pin header for the LCD as shown. Place
the 2x5 pin header for JTAG programming as shown.

Step 18 - Solder the headers
Solder the LCD and JTAG header pins on the back of the
circuit board. You may need to hold one or more of the
headers in place from the back while you turn the board over
or you can place and solder them individually.

Step 19 - Place the potentiometers
Place the 1K ohm potentiometer (part no. 2118803)
above the volume label on the top of the circuit board.
Place the 10K ohm potentiometer (part no. 2118791)
above the contrast label on the top of the circuit
board. It's best to ensure the contrast potentiometer
is turned all the way counter-clockwise to ensure
when the board is powered up, the contrast is not
too high. Higher contrast will drain the batteries more.

Step 20 - Solder the potentiometer pins
Solder the potentiometer pins on the back of the circuit board
as shown.

Step 21 - Place the battery clips
Place the battery clips on the back of the circuit board
as shown. Be sure the orientation of the six clips face
inside towards each other so the batteries can be
placed in between a set of two.

Step 22 - Solder the battery clip pins
Solder the battery clip pins on the top of the circuit
board as shown. Be sure to use enough solder to
ensure the pins form a nice convex fillet (like a valley
or mountain) and not concave hole (like a crater).

Step 23 - Place the LCD
Place the LCD on the 20 pin header on the top of the
circuit board as shown.

Step 24 - Solder the LCD pins
Solder the LCD pins onto the 20 pin header as
shown.

Step 25 - Place the speaker
Place the speaker on the top of the circuit board as
shown.

Step 26 - Solder the speaker pins
Solder the speaker pins on the back of the circuit
board as shown. Be sure to hold the speaker in
place as you flip the board around.

Step 27 - Place the batteries
Place the 3x AA batteries on the back of the circuit
board as shown. Be sure the batteries are in the
proper orientation as marked on the back.

