
Donkey Kong Country Sprites

This is a guide on how to manually edit the sprite graphics in Donkey Kong Country. No previous
knowledge required but knowing how to use a Hex editor is recommended. I use Translhextion.

I will try to start off with very simple examples with images and work up to something a little more complicated.
There is a lot of redundancy in this document. If you are looking for something more in depth check out this awesome
Tutorial by georgjz here! https://georgjz.github.io/snesaa01/ Most of the info (and some images) I got from there!

Another note... This is not the best way of making/editing your own sprites. There are tools such as
YY-CHR https://www.smwcentral.net/?p=section&a=details&id=4642 that automate things for you
but this guide is meant to give you a better understanding on how the SNES handles sprites.

Section One (What are Sprites?)
The characters and objects in an SNES game are called sprites.
Sprites are made up of 1 or more tiles and each tile is 8x8 pixels.
A single 8x8 4bpp tile is 32 bytes.

Below is a sprite made up of four 8x8 tiles.

Section Two (Colour Indexing)
The SNES uses Colour Indexing to do its colour.
This means the index number of a colour references a colour inside a palette.

The below image is in 1bpp (Bits Per Pixel) colour format. Since it is only one bit (0 or 1) only two
colours are available.



Section Three (Colour Formats)
The Donkey Kong Country game uses the 4bpp (Bits Per Pixel) colour format for its sprites.
The SNES uses 2 colour formats Intertwined and Planar. Donkey Kong Country uses the Intertwined
format.

The simplest colour format as shown above is 1bbp or 1 bit per pixel.
This means each pixel can contain one bit or two colours. Colour 0 or colour 1. Colour 0 is always
transparent

Below is an example of a 2bpp sprite. 4 colours are now available.

Section Four (Bitplanes and intertwined stored colour)
As an example a 2bpp sprite, we need to use Bitplanes to store the colour data.

This is because 2 bits (4 colours) need to be stored for each pixel.
Each byte in a Bitplane refers to 1 row of a tile.
A single Bitplane holds 1 bit of the colour index of the corresponding pixel.
To get the colour index of a certain pixel, each bit in a Bitplane are combined.
If you wanted to get the colour index of the Top most Left pixel of the tile we need to combine each
bitplane. In this case a 2bit number because we are using the 2bpp colour format.

What is Intertwined? It means each pair of bytes (one from each bitplane) is stored from the top most
row to the bottom. The lower bitplane is stored first.



The above image shows how to convert bitplane 0 and 1 of the first row of the first tile  (upper left).
The digit in RED represents Bitplane 0. Digit in GREEN Bitplane 1. The next digit to the left bitplane 2.
Then the last digit is bitplane 3.

Below shows the steps to take to store the graphics to the game in intertwined format.

1. Add the bits of the first row bitplane 0.
00001011 = 0x0B
2. Add the bits of the first row of bitplane 1.
00101110 = 0x2E
3. Repeat this for all 8 rows.

Each row is 1 byte. Times 8 rows times 2 bitplanes equals 16 bytes.
5. Next do the same with the other 2 bitplanes (2 & 3)
6. The first tile is now 32 bytes.
7. Repeat steps 1-3 for the other 3 tiles of the sprite.
8. Total size of sprite is 128bytes.



Section Five (Palettes)
The SNES uses the BGR555 colour format. The SNES stores the data in reverse.
Donkey Kong Country Sprites are in 4bpp colour format which means it can use up to a 16 colour
palette. Colour 0 is always transparent.

Tutorial
This is a tutorial on  how to edit a single sprite in Donkey Kong Country. A Step by Step guide. I know it
doesn't look very interesting but its supposed to be simple and straightforward.

You will be editing the below sprite.

To look like something like this.



Part One (Donkey Kong Country Sprite Header Format)
Donkey Kong Country has its own Header format of 8 bytes followed by a 2 byte coordinate of each
sprite. Below is a summery of the header format.

Sprite Header Format (Credit rainbow sprinklez from  DKC-Atlas Forum s)

Byte 0 is number of 2x2 chars
Byte 1 is number of  1x1 chars in group 1
Byte 2 is relative position of first 1x1 char of group 1
Byte 3 is number of 1x1 chars in group 2
Byte 4 is position of group 2
Byte 5 is number of chars in dma group 1
Byte 6 is where to place dma group 2 (0 if none)
Byte 7 is number of chars in dma group 2 (0 if none)

These 8 bytes are followed by 2 bytes each representing bytes 0, 1, and 3 of the
header. Those 2 bytes are the X and Y coordinate of each graphic.

Below is the header of the Letter K sprite.

The address of the sprite header is located at 0xF47A7D (PC Address is 347A7D ) Subtract C00000 to
get the PC Address.

Below is the Header data in my hex editor. 8 bytes followed by 2 byte coordinates. Total 10 bytes.

Sprite Graphic Data (All 4 tiles of 32bytes each = total of 128bytes)

Sprite Graphic Data (First Tile. Upper Left)



Part Two (From the beginning)
Lets start from the beginning by making all pixels transparent (writing zeros) in the hex editor so we can
better see what we are doing. A value of zero in a sprite is always transparent.

Your hex editor should look something like this.

And the sprite in game will look like this.



Part Three (First Row Of Tile)
We will now change the first row of the first tile of the sprite to a solid colour.
The palette for the Letter K sprite has 16 colours to choose from.

The location of the Palette is at 0xBC86F2 (PC Address is 0x3C86F2)

Lets start by making the first row of the tile (Upper Left) a solid RED colour.
The index number for the Colour RED is 12 or 0xC in Hex.

Converting Hex 0xC to Binary is 1 1 0 0.

To Change the first row of pixels of the first tile to red add the 8 index values (the eight C's) (See above image) of row one

of Bitplane 0 and row one of Bitplane 1. Then do the same for Bitplanes 2 and 3. See below for an explanation.

 Below are the binary values of row one of all 4 bitplanes.

1 1 0 0
1 1 0 0
1 1 0 0
1 1 0 0
1 1 0 0
1 1 0 0
1 1 0 0
1 1 0 0

Bitplane 0 and Bitplane 1 are both 0x00.

Bitplanes 2 and 3 both ad up to 1 1 1 1 1 1 1 1 or 0xFF in Hex

The Value of the first row is 0xFF for both Bitplane 2 and Bitplane 3. The first and second bitplanes are 0. That means

the first 16 bytes will be 0x00 followed by the two bytes (0xFF, 0xFF) of bitplanes 2 and 3. Remember this is just row 1

of the first tile.



Screen Shot showing the first row of the tile changed to red.

Part Four (Change All Lines of Tile)
Next we will change the rest of the rows of the first tile using the same method as above.

1 1 0 0
1 1 0 0
1 1 0 0
1 1 0 0
1 1 0 0
1 1 0 0
1 1 0 0
1 1 0 0

Start with Bitplanes 0 and 1. All 8 rows add up to 0.
Next Add bitplanes 2 and 3. Their values will all be 0xFF or 11111111 in binary.



Image of the first tile of sprite changed to RED.

Part Five (The Next Tile)
We will do another example by changing the second tile (Upper Right) to green which has the index value of 14 (0xE)

Converting 0xE to Binary is 1110

1 1 1 0
1 1 1 0
1 1 1 0
1 1 1 0
1 1 1 0
1 1 1 0
1 1 1 0
1 1 1 0

All eight rows of Bitplane 0 add up to 0x00.
All eight rows of Bitplane 1 add up to 0xFF.
All eight rows of Bitplane 2 and 3 add up to 0xFF.

Remember the colour format is intertwined
So when writing the byte values to file you need to alternate between the two bitplanes 0 and 1. Then write the Bitplane
values of 2 and 3. For example... To write the first two bitplanes to file.

0x00, 0xFF,0x00, 0xFF, 0x00, 0xFF,0x00, 0xFF, 0x00, 0xFF,0x00, 0xFF, 0x00, 0xFF,0x00, 0xFF

That's a total of 16 bytes (8 bytes x 2 Bitplanes)



Next write the bytes of bitplane's 2 and 3 to file.

0xFF, 0xFF, 0xFF, 0xFF, 0xFF, 0xFF, 0xFF, 0xFF, 0xFF, 0xFF, 0xFF, 0xFF, 0xFF, 0xFF, 0xFF, 0xFF

That's a total of 16 bytes (8 bytes x 2 Bitplanes)

All the bitplanes add up to 32bytes.

The Finished Green Tile

Part Six (The Bottom Left Tile)
Last we will change the rest of the tiles, the Bottom Left and Bottom Right.

The index number for the Colour Yellow is 5 or 0x05 in Hex.
Converting 0x05 to Binary is 0 1 0 1

0 1 0 1
0 1 0 1
0 1 0 1
0 1 0 1
0 1 0 1
0 1 0 1
0 1 0 1
0 1 0 1

Converting Bitplane's 0 and 1
0xFF, 0x00,0xFF, 0x00, 0xFF, 0x00,0xFF, 0x00, 0xFF, 0x00,0xFF, 0x00, 0xFF, 0x00, 0xFF, 0x00



Converting Bitplane's 2 and 3
0xFF, 0x00, 0xFF, 0x00, 0xFF, 0x00, 0xFF, 0x00, 0xFF, 0x00, 0xFF, 0x00, 0xFF, 0x00, 0xFF, 0x00

The Finished Yellow Tile.



Part Seven (Last Tile)
I won't go into detail for this. You should get the idea by now!

White has the index value of 6 or 0x06 in hex. 0x06 in binary is  0 1 1 0.
l



Completed Sprite in Hex

Note- It may look one pixel
off. Not sure why that is. I
tried it with a different colour
and it lined up perfectly!
Also to the right is an image
from rainbowsprinklez
graphic editor and as you
can see all 4 tiles line up
perfectly!

See they line up....
;



The example above in Hex editor.
..

Conclusion
That's it! You completed the tutorial and made your own sprite by hand!
I hope it wasn't too confusing for you. If you have any comments you can email me at Cyclone.Chris@gmail.com
or visit the DKC-Atlas.com forums.
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