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 Show the provided demo image on the bottom screen
 configure the background correctly 

(Ext. Rotoscale in 8-bit mode)
 configure keys.grit with correct flags
 transfer palette and bit map to correct location

Exercise 1 
Display the demo image on the bottom screen

 Mode 5 / BG2 +
VRAM C for sub

 BG configuration

 Bitmap/palette copy 
from grit header

 grit flags
 Affine transformation matrix
 Default values  no transf.
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Exercise 2 
Horizontal lanes in 16-bit Ext. Rotoscale

 Draw Green/Blue lanes in 16-bit Ext. Rotoscale mode
 Configure the background with bitmap at 16KB offset 
 Draw the 8-pixel-wide lanes leaving the two central tiles empty

 Mode 5 / BG2 + VRAM A

 16KB offset + 16-bit mode

 2-byte helper pointer at 
VRAM_A + 16KB address

 Middle pixels x: 192/2 = 96
 96-8 < Empty pixels < 96+8
 88 < Empty pixels < 104 

 Assign color per pixel 
(defined in colors.h) 
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Exercise 3 
Character on main screen

 Main screen in tiled mode and draw the character
 Configure BG with tiles at start and map at 2KB offset 
 Construct the character’s tiles + empty tile
 Transfer tiles
 Draw the character in the center

 Add BG 0
 Map at 2KB offset
 Tiles at 0KB offset

 Black color also accepted
for player’s non-red pixels!
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Exercise 3 
Tile copies, palette and map filling

 Copy 4 tiles of 64 bytes, 
continuous in VRAM

 Write RED to palette pos. 1 
(Pos. 0 is transparent color)

Fill the screen:
 screen is 24x32 tiles
 fill all with empty (tile 0)
 Fill character tiles
 4 left-most central tiles:

o (11, 0) -- rear
o (11, 1) – frontUp
o (12, 0) -- rear
o (12, 1) -- frontDown

Note that we use BG_MAP_RAM(1) and BG_TILE_RAM(0) since 
we configured the BG with BG_MAP_BASE(1) | BG_TILE_BASE(0) )
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Exercise 3 
Separating tiles and map in VRAM

 How the VRAM memory is mapped and used?

VRA
M

BG_TILE_RAM 0

BG_MAP_RAM 0

BG_MAP_RAM 1

BG_MAP_RAM 6

BG_MAP_RAM 7

...

0x0800

0x3000

0x3800

0x4000

…

0x00000x0000

2 tiles:
4*64B/tile=256B

Map:
32x32 tiles (2B/tile) 
= 2KB

 BG_MAP_BASE(x) increases 
address multiple of 2KB (0x800)

 BG_TILE_BASE(x) increases 
address multiple of 16KB (0x4000)

…
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Exercise 4
Use timer interrupts to move the character

 Use a timer with interrupt to move main character to the right
 Use 125ms tick and associate the timerISR
 Call movePlayer() inside timerISR
 Move right – one tile displacement
 Pass through edge without splitting

Divider F=(33.514/DIV)MHz TMAX=216 /F
TIMER_DIV_1 33.514 MHz 1.955 ms
TIMER_DIV_64 523.656 kHz 125.151 ms
TIMER_DIV_256 130.914 kHz 500.603 ms
TIMER_DIV_1024 32.729 kHz 2.002 s

 Div. 1 cannot count 125ms

 8 Hz  T = 1/8 = 0.125s
 Associate timerISR()

 Call movePlayer() each 
time timer goes off
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Exercise 4
Character’s right movement

 Rear tiles: (X1, Y1), (X1, Y2), Front tiles: (X2, Y1), (X2, Y2)

 1 tile displacement to the right

 Clear previous rear tiles

Explicit handling for right-edge case
 Clear also previous front tiles
 Reset coordinates to left edge

 Draw tiles at correct positions:
o (x1, y1): rear
o (x1, y2): rear
o (x2, y1): frontUp
o (x2, y2): frontDown
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 Handle each region touched accordingly
 Use touchscreen polling coordinates to decide action
 Stop: disable timer0  no movement trigerred
 Play: (re-)enable timer0
 Change direction: Change direction + redraw character 

Exercise 5
Use touchscreen to stop/play/change direction

 Read and check the touch coordinates

 If y ≤ 80 pixels:
- Change direction left  right

Else (y > 80 pixels):
 If x < 128 pixels:

- Disable timer0
 Else:

- Enable timer0
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 Front tiles: X1, Rear tiles: X2

Exercise 5
Left movement and tile re-arrangement/flip

 1 tile displacement to the left

 Clear “new” rear

 New edge case: left edge
 Clear leftovers
 Reset to the right edge

 Re-arrange tiles:
o X1: front
o X2: rear

 Use 11th bit to
horizontally mirror front tiles
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Questions?
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