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Hacking a Custom Intro into SNES ROMs

Introduction

This tutorial aims to simplify the learning curve for hacking your own intros into SNES ROMS.

The tutorial will be kept updated HERE.

If you'd like a play-by-play walk-through of this tutorial, you can check out the YouTube video HERE.

If you have questions or problems, feel free to leave comments on the video.

(Last Update: 2018/07/08)

Credits
e DaMarsMan (This tutorial expands upon his original tutorial and is based upon his original code)

e MrRichard999 (He suggested | take a look at the old tutorial and organized/edited things)
e Manz (for his updated code of GIF2SOPT)

e Pinswell (for compiling GIF2SOPT)


https://sway.com/Vgmq0S2swW7ZKhnK?ref=Link
https://youtu.be/F2pMn5s3JmM
http://www.romhacking.net/community/712/
http://www.romhacking.net/community/131/

e Neviksti (for PCX2SNES)

e byuu and Revenant (for bsnes-plus)

e Geiger (for his SNES9x debugger)

e DackR (I wrote this tutorial and made a video on YouTube about it)

Requirements
e Windows PC

e Tutorial files extracted to the folder of your choice. This folder will be referred to as: {introfiles}

e LoROM formatted SNES ROM (this tutorial only covers LoOROM currently) The ROM used in the
tutorial is Little Master Episode 3.

e An original intro image (256x224 pixels, 256 Colors) - An example is included.

e Hex Editor (HxD, Hex Workshop, etc.)

e xkas v0.06 (Common SNES assembler) - Placed in the {introfiles} folder.

e Geiger's SNES9x Debugger or bsnes-plus

e gif2sopt (accepts gif87a format) OR pcx2snes (for pcx files) - A 32 bit version of gif2sopt is
included. pcx2snes must be extracted in the {introfilesf\image\pcx folder.

¢ Image Converter app (XNView, Gimp, Photoshop)

Preparing the Intro Image

You can use pretty much any image you want as long as it is prepared properly. Keep in mind some
limitations:

e The image must be 256x224 in size.
e Number of colors must be limited to 256.

Once the image has been created, it's time to save it in the correct format that can then be used to
prepare the image to be used by our code.

There is an intro.png file included with this tutorial ({introfilesf\image\original\). To prepare the image,
we've got two options: GIF2SOPT and PCX2SNES.

Option #1: Using GIF2SOPT and XNView

GIF2SOPT requires that you provide an image in GIF87a format. Newer image editor applications
almost always export in GIF89a format. If you feed GIF2SOPT a GIF89a formatted gif file, the
conversion will fail.

Okay, now that that's sorted out, if that sounds like a headache to you, then you may just want to skip
to the next option.


http://www.romhacking.net/community/864/
http://www.romhacking.net/community/16/
http://www.romhacking.net/community/1412/
http://www.romhacking.net/community/520/
http://www.romhacking.net/community/1805/
https://1drv.ms/u/s!Ari2BhmuWQDjq6Bpl2ZdTSsrj_gqmA
http://lmgtfy.com/?q=Little+Master+-+Nijiiro+no+Maseki+(Japan)+ROM
https://mh-nexus.de/en/downloads.php?product=HxD20
http://www.bpsoft.com/downloads/
https://www.romhacking.net/utilities/269/
http://www.romhacking.net/utilities/241/
http://www.romhacking.net/utilities/1197/
https://www.romhacking.net/utilities/443/
https://www.xnview.com/en/
https://www.gimp.org/downloads/
https://creative.adobe.com/products/download/photoshop?promoid=61PM825Y&mv=other

To convert your image into a gif (the example file is in png format):

Open up XnView and go to the directory with intro.png ({introfilesf\image\original\).

Right click intro.png and click "batch convert" or "Batch Processing...", depending on the version
of XNView you are using.

Change the format dropdown to GIF (Compuserve GIF).

Next, click "Options" and make sure that Gif87a is checked under the gif category (as seen
below).

Options %
General General Read Write
Keyboard/Mouse Windows EMP Par
AN DPX/Cineon
Read/Write o [:l.!ntedaced
Interface IFF
Toolbar jggng O transparency value to palette entry: lo ‘
WebP
Browser PCeX
3o Li PDF
File List PNG
Thumbnails PPM/PGM/PBM
RAW
Preview Softimage
TARGA
View TIFF
Fullscreen
System integration
Associations

Gncel

Click "Go", make sure 256 color mode is selected and click "OK"

After completing, an intro.gif file will be output.

Copy the intro.gif file into the {introfiles}\image\gif\ folder. (Contains gif2sopt.exe)
Run gif2sopt.exe by double-clicking on it.

You will be prompted for the GIF filename, the MAP filename, the COL filename, and the SET
filename. At each prompt simply type"intro" (without the quotes) and press enter.

Three new files are generated and are available in the same folder.

Copy the COL, MAP, and SET files into the parent directory ({introfiles}\image\)

Now you're ready for the next step. You can skip option #2 if you were successfully able to complete this

step.

Option #2: Using PCX2SNES and Gimp
I'll be preparing the pcx file with Gimp, but you can do the same thing in Photoshop.



e Start Gimp and load up the intro.png example from your {introfiles}\image\original\ folder
e Click Image>Mode>Indexed...

e Set Maximum Number of Colors to 256

e Set Dithering to your desired option (I used Floyd-Steinberg) and click Convert

¢ Next, Click File>Export As...

e Choose ZSoft PCX image, change the name to intro.pcx and click export. (shown below)

& Export Image X

Name: Jintrofites

Save in folder: < [ dburg B Desktop SNES Intro intro image original Create Folder

®

Name

B intro.pex

* Select File Type (By Extension)

Help

e Copy intro.pcx into the {introfilesf\image\pcx\ folder.

e Double-click convert.bat to run the conversion.

e Three new files are generated and are available in the same folder.

e Copy the COL, MAP, and SET files into the parent directory ({introfiles\image\)

Now you're ready for the next step.

Preparing the target ROM file

Okay, so there's some setup required to make sure this all goes off without a hitch. First, we'll be making
sure we have enough room for the intro. If we need to create more space, we'll be using Lunar Expand
to make the ROM the correct size. Lastly, we'll need to take note of where our intro data will be stored
within the ROM before we move forward.

Checking the source files for the space required
One thing that we need to do before moving forward is to determine if we've got an places inside our
target ROM where we could potentially place out intro data.

The first step is opening each of the intro data files in our hex editor and checking the total number of
bytes used.



In this case, my intro files take up the following space:

e 0x300 (700) bytes for the assembled code (you can check this by assembling the code to a binary
file without inserting it into a ROM)

e 0x3E00 (15,872) bytes for the image data in "intro.set"
e 0x200 (512) bytes for the palette data in "intro.col"
e 0x800 (2048) bytes for the tile map data in "intro.map"

The total for all the data is approximately 0x4B00 (19,200) bytes all together. Note that I've rounded up
some sizes a bit just to be safe.

ol HxD - [C\Users\dburg\Desktop\SMES Intro\intro\image\intre.col] - O X

E File Edit Search View Analysis Tools Window Help -8 X
aMCIE B RE RN <|| Windows (ANSI) || hex -

E Im3.sfc E intro.col

Offset(h) 00 Ol 02 03 04 05 Oe 07 OB 05 OA OB OC OD OE OF Decoded text "

00000050
Q00000R0
Q00000B0
Q00000Co
Q0000000
QO00000ED
Q0000Q0QF0
Q0000100
Q0000110
Qooo01z20
Q0000130
Q0000140
Q0000150
00000160
Q0000170
Q0000180
00000180
Q00001R0
Q00001BO
Q00001C0
Q0000100
Q00001E0
Q00001F0
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Offset(h): 0 Block{h): 0-1FF Length(h): 200

1 - Open each file and press Ctrl + A to select all bytes. At the bottom of the screen, Length(h) is shown. This value is in
hexadecimal format. This is essentially the space required to insert each section of data.

Checking for Free Space in the ROM file

Now that we know how much space our intro data is going to take up, we can open up the target ROM
file with the hex editor of our choice. I'll be using HxD in this example. The ROM file I'll be using is Little
Master Episode 3.



Hlll HaxD - [C\Usersh\dburgh Desktoph\SMES Intro\intra’Im3.sfc] - O X

_@ File Edit Search View Analysis Tools Window Help - & X
v | B oH @~ 16 o | Windows (ANSI) | hex "
&) Im3.sfc
A

Offset(h) 00 01 02 03 04 05 06 07 OB 05 OA OB OC OD OE OF Decoded text

001FFET0 15 55 15 D5 55 55 55 55 45 55 55 55 55 55 51 55 .U.(UUUUEUUUUOQU
OQ1FFEE0 55 55 §5 55 55 5C 77 55 55 55 55 55 55 15 55 55  UUUUU\WOUUUUU. OO
QO01FFES0 55 55 45 45 55 55 55 54 55 55 55 55 15 55 45 55 UUEEUUUTUUUU.TET
0OOQ1FFERD 1D 55 55 55 F5 55 55 55 55 55 55 55 55 55 45 54 UUUSUUUUUUUUUET
QO01FFEBO 55 55 55 55 55 55 F7 55 15 55 75 55 55 55 5D 57 UUUOUU=U.TuUUO]W
001FFECO D5 55 55 55 35 55 55 55 55 55 5D 55 55 55 55 55 QUUUSUUUOU] UUOUU
QO1FFEDO 5D 55 55 51 45 55 54 55 54 55 55 55 15 55 55 55 JUUQEUTIUTUUU.UUUT
OCO1FFEEQ 01 74 55 55 45 55 5D 55 75 55 55 45 55 55 55 FS . tUUEU)UuUUEUUUS
QO01FFEF0O 55 55 5D 55 55 55 75 7D 55 55 55 55 5D 55 55 55 UU)UUUu}0U0U] OUOT
O01FFFOO 55 55 55 54 55 55 51 55 55 55 DS 55 5§55 55 55 55 UUUTUUQUUUOUUOOU
QO01FFF10 55 55 52 55 50 55 55 55 55 55 55 55 55 55 55 45 UURUPUUUUOUUUUUUE
Q01FFF20 55 15 55 75 55 54 55 55 75 55 55 55 55 55 55 55 U.TuUTUUuUUUUUUT
QO01FFF30 55 55 55 55 55 55 55 55 55 55 55 57 55 55 55 57 UUUOUUUUUUUWUUUW
Q01FFF40 55 55 55 55 55 55 55 55 55 55 15 55 45 55 55 55 UUUUUUUUOU. UEUUT
QO01FFFE0 55 55 55 55 55 55 55 45 15 55 55 55 55 55 55 55 UUUUUUUE. OOUUOUT
Q01FFF&0 55 55 55 55 55 55 51 54 55 55 54 54 55 55 45 55 UUUUUUQTUUTTUUEDT
QO1FFF70 51 55 15 55 55 55 55 55 55 45 55 55 55 55 oD 55 QU.UUUUUUEUUUU]UT
QO01FFF80 55 54 55 55 45 55 55 55 55 55 55 55 55 55 7D 55 UTUUEUUUOUOUUO}T
QO01FFFS0 55 55 55 55 55 55 55 55 55 55 55 55 55 75 55 45 UUUUOUOUOUUUUGUIE
QO01FFFRO 57 55 54 55 55 55 55 75 45 51 55 55 55 55 55 75 WUIUUUUuEQUUUUUL
O01FFFBO 15 55 55 55 57 55 55 55 57 55 DS 55 1D 15 57 55 .UUOWUUUWUOU. .WU
001FFFCO 55 55 55 55 55 57 D5 55 55 55 5D 5D 55 55 75 55 UUUUUWOUUU] ] U0uU
Q01FFFDO 75 55 55 55 55 55 55 55 55 55 54 55 5D 55 55 54 uUUUUUOUOUTU] UOT
QO01FFFEO 55 57 55 15 15 55 55 55 55 75 55 55 55 55 55 55 UWU. . UUOUOuUUUOUT v

Offset(h): 0

2 - This ROM is 0x200000 bytes in length.

Now, if you are familiar with the ROM you are using, you may be able to find bits of free space
throughout the ROM in which to insert the intro data.

For example, at offset 0x172ABO0, you'll see the following:



&) Im3.sfc

Cffset (h)

00172450
Q0172400
00172AB0
Q0172AC0
Q00172AD0
Q0172AF0
Q01724F0
Q00172800
00172B10
o0172B20
00172830
00172840
00172850
00172860
00172870
00172BE0
Q0172850
00172BRO
00172BBO
Q0172BCO
Q0172BDO
Q0172BEO
Q0172BFO
Q0172C00

Offset(h): 172AB0

20 HxD - [Ch\Usershdburgh Desktoph\SMES Introhintra’lm3.sfc] — O
_@ File Edit Search View Analysis Tools Window Help -

v | H dvied 16 o | Windows (ANSI) | hex "

03 04 05 06 07 08 05 OA OB OC OD OE OF Decoded text

00 00 CO 00 00 00 0OC 00 OC 00 00 00 00 .sevivnavnsnnanas
00 00 OO0 00 00 00 00 00 00 00 00 00 00 ..uiveavnnananas

Black(h): 172AB0-172CAF Length(h): 200

3 - A bunch of zeros does not necessarily indicate that the space is unused, but there is a chance that it wont be a problem.

If we wanted, we could take note of this offset to use for potentially storing the palette data. In this case
since there's about 0x200 bytes of (likely) "free" space here.

This is just an example, and it would take some familiarity with the way this area of the ROM is being
used in the original code to say for sure whether placing the palette data here would actually work as
intended.

If you are unsure, it's usually fastest just to expand the ROM and to place your intro data in the
expanded area.

Expanding the ROM (optional)

So, you've decided to expand the usable space in the ROM file. Where do we start? While the SNES
hardware is generally unconcerned about the actual amount of data on the cartridge (unless it's less
than the program expects), emulators, on the other hand, tend to bomb out immediately if the ROM file
is not one of the standard sizes.

We'll be using the tool, Lunar Expand to extend the amount of space available for our intro. Before we
open the tool, let's check how large the ROM file we are using is to begin with.



™ = | intro - O X

“ Home Share View e
i) A cut B x -—Il Ty .ﬂ Seopen v [ Select al
J —J w-| Copy path « —T'J' Edit Select none
Pi Copy Paste Move Copy Delete Rename Mew Properties
#| Paste shorteut to~ to~ - folder - &7 History DD\nvertselectiom
Clipboard Organize New Cpen Select
&« . 4 » ThisPC » Desktop » SMESIntro > intro » ar ) Searchintro 0
~
& MName Date modified Type Size
7 Quick access
image File folder
[ Desktop ¢ X
tools File folder
§ Downloads [=] build_jntro.bat Windows Batch File 1KB
=] Documents 4 intro.asm ASM File 5KB
| Pictures <*% Im3.sfc SFC File 2048 KB
xkas.exe Application 92 KB
4@ OneDrive o = me
Bitems  1item selected 2.00 MB =

4 - Selecting the file in Windows Explorer will show the total size in MB at the bottom of the window.

In the example, the ROM's size is 2 Megabytes (16 Megabits, or 2048 Kilobytes). The next step is to fire
up Lunar Expand, and select the final size we want for our ROM.

The next size up from 16 Megabits is 20 Megabits, so that's what we'll choose. To finish up, click "Apply
to ROM...", select the ROM file and then open. Now the ROM has been expanded.

@ Lunar Expand — b4

SMES ROM Size
Apply to ROM...
Mt EROM (51)

" 1 Mbit {123 KB)
2 Mbit {256 KB) 4ac Mbit EXHROM (6 ME) * e
4Mbit {0.5 MB) 48 Mbit ExLoROM (5 MB) *

~
gl 'al

~ r

(" 8 Mbit {1 MB) {” 48 Mbit ExLoRCM (5 ME) 2 Always backup your
™ 12 Mbit (1.5 ME) ™ 43¢ Mbit ExLoROM (5 ME) * ROM first!

" 16 Mbit {2 MB) " 54 Mbit ExHROM (8 MB)

(* (™ B4 Mbit ExHIROM (8 MB)

(" 24 Mbit (3 MEB) " 54 Mbit ExLoROM (3 MB) *

(" 28 Mbit (3.5 MB) (" 54 Mbit ExLoRCM (8 ME) 2

(™ 32 Mbit (4 MB) (" B4c Mbit ExLoROM (8 MB)

1 For LoROMs that use the 00:8000-6F:FFFF map. ROM is typically already <= 28 Mbit.

2 For LoROMs that use the 80:8000-FF:FFFF map. ROM is typically already > 28 Mbit.

2 Higher compatibility, but can use up to all of the new space. Do not use this unless the

ROM doesn't load or has problems with the other options. Final size may vary.
It's a good idea to make sure the ROM is still functioning correctly after the expansion procedure and
doing any more work. Fire the ROM file up in an emulator and make sure it's still running properly. Once

you're sure it's working as it was before the expansion, we can move on confidently.

Converting PC ROM Addresses to SNES ROM Addresses

When converting PC addresses to SNES addresses or vice-versa, it's helpful to use Lunar Address. This
just simplifies the address conversion and minimizes errors.

Keeping in mind any of the addresses we may have identified in previous steps, we can easily convert
the PC address to something we can use in our code by using these steps:

e Load up Lunar Address

¢ If you know the addressing mode used by your ROM, you can select it. If unsure, you can use the
auto-detect feature. Keep in mind that this feature does not always work as intended for all
ROM types.



If you've got the PC Address, type it in the PC Address side. The tool will automatically convert it
to the specified SNES Addressing. The opposite is true. Typing in an address on the SNES side will
generate the PC equivalent. (This always uses Hexadecimal notation.)

@I Lunar Address

SNES ROM Type

f+ LoROM -PC
00:8000 - 6F:FFFF

¢~ LoROM -PC
80:8000 - FF:FFFF

¢~ HIROM - PC
C0:0000 - FF:FFFF
ExLoROM - PC

(" B0:8000 - FF:FFFF
00:8000 - 7D:FFFF
ExHROM - PC

(" C0:0000 - FF:FFFF
40:0000 - 7D:FFFF

~ RAM - ZSNES Savestate
7E:0000 - 7F:FFFF

¢~ VRAM - Z5MES Savestate

- Pt

Auto-Detect Type... |

About |

Indude 200
Copier Header

[+ Top Most Window
[ Format Results

[+ PC on Left Side

You can access the
layout mode menu by
right-dicking on the
window's title bar, or
switch the layout by
using the F1-F4 keys.

0000 - 7FFF
| 172480 = | 2EAABD
PC File Address SMES LoROM
§17: 2480 §2E:AABOD

For example, in the previous section, we identified an area of free space at PC Offset 0x172AB0. To get
the SNES analog of this location, type in the address without the prefix "0x" (The "0x" just signifies we're
talking about a hexadecimal number.) So, "172AB0." If you are using the Little Master 3 ROM, as in the
example, the correct ROM type is LOROM (the first one). This value is converted to 2EAABO.

Bear this in mind when converting Addresses for use in the next section.

Preparing and Building the Code

Now, we're finally ready to prepare our code. We've just got to gather some information about where to
hijack the existing code, and where exactly we want to place the new data for the intro within the ROM.

Additionally, we'll be covering basic use of the debugger, how to change variables in the code, and how
to assemble our code.

Using the Debugger to find the Original Startup Code

Using a debugger might seem a bit overwhelming at first, but you'll get used to it once you start to
understand how it can be utilized to help you accomplish various tasks that would be nearly impossible
without it.

e Load up your debugger. In the example, we'll use Geiger's SNES9x Debugger.



e Open the ROM. In this example, I'm using Little Master Episode 3. Note that code execution is
paused by default and the debugger controls are shown.

8" Debug Console d
. Logging CPU Trace Oplions
Run Reset Breakpoints
ko [~ cPu [ Trace Once
Mext Op ResetDebug | Show Hex ™ apu W Squelch
Frame Adv | Edit Registers [ sa1 v Split
™ snd DsP [~ Tabbed Output
Step Over Vector Info | Disassemble
Step Out Sprite Status | Trace From e FEEREIITE
[~ DMA [~ Alt Menu Behavior
Skip Op APU State | Dump Palette [ HDMA W Auto Usage Map
Clear Text | Sample Addr | What's Used F VRAM
D5SP-1
What's Missing [~ Unknown Registers Open Usage | Merge Usage

Save Usage | Gen. Offsets

SHES reset.

s00/D452 18 CLC L:0000 H:0000 ¥:0000 P:EnvMELI=C
z00/D453 FB HCE L:0000 X:0000 ¥:0000 P:EnvMHdIzc
300/D454 E2 20 SEP #3520 L:0000 X:0000 ¥:0000 P:envMXdI=C
300/D456 C2 10 REP #3510 L:0000 X:0000 ¥:0000 P:envMXdI=C
00/D458 AZ FO OF LDx #50FFO A:0000 X:0000 ¥:0000 P:enviMxdI=zC
0070458 SR THES L:0000 H:OFFO ¥:0000 P:envMxdI=C

5-The SNES address of each instruction is shown on the left of the debugger output.

e Notice the SNES address that is shown next to the first instruction "CLC" reads "S00/D452." This
is where the current instruction is being executed from. This is essentially the same as $00D452,
where "00" is the bank, and "D452" is the offset within that bank. Write this down.

e Clicking on "Step Into" several times will show each instruction as it is executed and the address
of execution.

e Take note of the first few instructions. We will need them to finish our intro code.

Notice the number of bytes used for the original instructions. The actual byte representation for each
instruction is shown next to the SNES address. Our hijacking code, (JMP [LONGADDRESS]) when
assembled, will take up approximately 4 bytes and will be replacing the first 3 instructions in this
example. That means that we need to reproduce the original 3 instructions within our code before
jumping back to the original 4th instruction. I'll explain this more when the time comes.

For now, just write down the address of the first instruction ($00D452), the first 3 instructions (CLC, XCE,
SEP #5$20), and the address of the fourth instruction ($00D456). We will be using these in our code.

Check out the example code
Take a look at the intro.asm code in your favorite text editor. This example uses SynWrite because of its
customizable syntax highlighting features.



4 intro.asm - SynWrite - [m] *

File Edit Search Boockmarks Tools Macros Plugine Options View Window Help O % %
O E - 2R EEBT- I3 EE
8 aA ) g ) 41 - Aa-

intro.asm x o+

1 3;This is a modified version of code created by DaMarsMan in 2886 for his Intro tutorial ~

2 ;Clarificatiens and additions made by DackR in 2818

3 ;Thanks to MrRichard for asking me to take a closer look

4

5 lorom

&

7 H 'ARIABLE LOCATIONS

g jthese are LoROM addresses

9

18 |NewCodeOffset = $00BOOO ;the compiled code will take up less than 8x388 (768) bytes

11

12 ;{original cede) start of reset vector, often $OOFFO@ if it's HiROM, or commonly $008080 for LoROM

13 10riginalCodelffset = 5008000

14 |ReturnCode0ffset = $0OE000O

15

16 ;change this to where the palette data should be stored (takes up about 8x288 bytes)

17 org 000000

18 incbin image/intreo.col

19

28 ;essentially the same as the above org, only the bank and the offset are separated

21 !ColBank 88

22 |ColOffset

23

24 jchange this to the desired location of the tilemap (takes up about @x888 bytes)

25 org 003300

26 incbin image/intro.map

27

28

29

3e |Map0ffset = #$8500

31

32 ;change this org to the offset of the raw image data (bitplane data)

33 org 000000

34 incbin image/intro.set

35

36 ;essentially the same as the above org, only the bank and the offset are separated

37 !SetBank =

38 !SetBank2 1 ;should always be 1 more than SetBank because the raw image data takes up two banks

39 | |SetOffset = #58000

48

a1 H HANGE ABOVE FIRST

EER | v
46:1(330) ANSI Win  Assembly 65816c BASS = = 100% 2_ Toggle nen-printable chars

6 - intro.asm

Here's a quick rundown of what the code is doing:
e The original initialization code will be hijacked by our intro code.
e A basic SNES initialization procedure is performed.
e The tilemap is DMA transferred into VRAM.
e The palette data is DMA transferred into VRAM.
e The binary image data is DMA transferred into VRAM.
e The image fades in.
e Short pause (or wait for keypress).
e The image fades out.
e The first few instructions that were overwritten by our hijack routine are executed.

e Return to original code and resume execution.



Changing Variables

The first part of the example code holds all the variables we will need to change to make the intro work
properly. Let's go through the variables one at a time. I'll be showing you how to change these to make
it work for Little Master 3.

¢ 10riginalCodeOffset defines the SNES address where the original code started. In an earlier
section, we found this address and wrote it down. This should be $00D452 for the Little Master
3 ROM.

¢ INewCodeOffset defines the SNES address that will will be jumping to in order to hijack or
override the original code. Go ahead and set this value to the very top of the expanded area of
the ROM. In this example, we noted that this free space starts PC $200000 (don't use the PC
address). If you enter this address in LunarAddress, it will convert to $408000. This is the value
you want in this example.

¢ IReturnCodeOffset defines the SNES address that our code will point back to after our intro
code has finished execution. We wrote this address down earlier and it should be $00D456.

;(original code) start of reset vector, often $@OFF@@ if it's HiROM, or commonly $00888@ for LoROM
10riginalCode0ffset = $00D452

'NewCodeQffset = 5403000 ;the compiled code will take up less than @x388@ (768) bytes
|ReturnCode0ffset = $00D456

7 - This is how the updated variables should look in this example.

Next, we need to define where the palette data will be stored in the ROM. Since we've already taken
time to determine how much space each piece of data will be taking up, this simplifies our process. Our
assembled code is being inserted at offset $408000 and will take up approximately 0x300 bytes. This
means that we have about 0x7CFF bytes remaining in bank 40 that can be utilized for our intro data. This
should be more than enough for our palette data and tilemap data.

Let's place the palette data directly after our code at offset $408300. Now change the first org address
to this value. Likewise, we need to change IColBank to the hex value of the bank where the palette data
is stored (#$40). !ColOffset should be the hex value of the offset within the bank that is home to the
palette data (#$8300).

We will determine the location of our tilemap data in a similar way as the palette data. Just place it right
after our palette data. Since the palette data only takes up about 0x200 bytes, that means the tilemap
can be stored at $408500. Change the org address for the tilemap to this. Now we must

change IMapBank to #540 and !MapOffset to #$8500 just like we did for the palette variables.

Now we will determine the location of the actual image data. To make things simpler, we will be
splitting up the image into 2 banks. Since we already have data at bank $40, lets use banks $41 and $42
to store our image. This translates to our image starting at $418000. Change the org for the intro image
to this value. Now ISetBank becomes #$41, I1SetBank2 becomes #$42, and !SetOffset becomes #$8000.

Now you should have something like this:



B EE T *+*F\ARTABLE LOCATIONS**+ EE T EEEEEY
;these are LoROM addresses

;(original code) start of reset vector, often $@0FF@@ if it's HiROM, or commonly $@08089 for LoROM
'0riginalCode0ffset = $00D452

|NewCodeOffset = 3408000 ;the compiled code will take up less than 8x388 (768) bytes
!ReturnCode0ffset = $00D456

;change this to where the palette data should be stored (takes up about 8x288 bytes)
org $488300
inckin images/intro.col

;essentially the same as the above org, only the bank and the offset are separated
!ColBank = #%40
! ColOffset = #58300

;jchange this to the desired location of the tilemap (takes up about 8x888 bytes)
org 3408500
incbin image/intro.map

;essentially the same as the above org, only the bank and the offset are separated
!MapBank = #%48
|MapOffset = #58500

;change this org to the offset of the raw image data (bitplane data)
org $413000
incbin image/intro.set

sessentially the same as the above org, only the bank and the offset are separated
!SetBank = #%41 ;(the raw image data takes up two banks)

1SetBank? = #542 jusually 1 more than SetBank unless you manually split up the image :p
ISetOffset = #38p00

B EET Y *+k*CHANGE ABOVE FIRST#*#*#* EET Y EEEEES

Before we assemble our code, we need to add the instructions that were overwritten with the new
hijacking routine introduced by our code.

We wrote these instructions down in an earlier section. Scroll down until you see this:

; THIS CONTAINWS CODE FROM THE ORIGINAL RESET VECTOR
§ sk sk kb sk ko bk Rk R CHANGE THE CODE  BE LOW sk sk shob s oh ook sk s e

PHA

PHP

SEP #%28

;****************************CHHNGE THE CODE ABOWEFFF*EF¥EFkEEXLEFLEELFLEEEFEEFEFE
JMP.1 !ReturnCodelffset

Replace the code in this section with the instructions we wrote down previously.

When you are finished, it should look like this:

; THIS CONTAINWS CODE FROM THE ORIGINAL RESET VECTOR
ko kb Rk ok kR CHANGE THE CODE BELOW® kbbb sk ook oo e

CLC

XCE

SEP #%28

;****************************CHHNGE THE CODE ABOWEFFF*EF¥EFkEEXLEFLEELFLEEEFEEFEFE
JMP.1 !ReturnCodelffset

Optional Code Changes

There are some optional features built into the example code that you are now able to modify or take
advantage of. Three of them are controlled by variables, and one of them is controlled by a single
change to code. You may wish to wait until you have successfully run xkas and tested your changes
before making any optional modifications.

43 ;t*t*t*tttttttttttt*t*t*opTIoNAL VARIABLE cHANGES*******************************

43 IFadeSpeed = #56FFF jChanging this directly effects the Fade Speed (Higher==Slower)
44 !IntroDelay = #%8913 ;make larger to increase pause, smaller for short pause

45 IMosaicEnable = #3900 ;#3091 is enabled, #3900 is disabled

45 pEEEEEEEREERERREREEREEEND OPTIONAL VARTABLE CHANGE S ok ok ok o ook oo ch ook ok ook sk ook ok o oo ok ok sk



¢ IFadeSpeed - This controls the rate that the screen fades in and out. It also changes the rate of
the mosaic effect when it's enabled. A higher value means a slower effect. Only change the high
byte on this value or you may get unexpected results.

¢ lintroDelay - This changes the amount of time that the image will appear on the screen before
the transition begins.

¢ IMosaicEnable - As the name suggests, this enables or disables the mosaic effect during fade-in
and fade-out.

The last optional change in the example code allows you to pause the intro until a button is pressed.

259 i:I::I“I::I“I::I::I::I“I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I:OPTIONAL CODE cHANGE:I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I:
268 3SHOULD WE STAY OR SHOULD WE GO NOW?

261 BME Jump3 ;don't wait for keypress

262 3BRA Jump3 ;wait for keypress

263 SEEEREEERET R R Rttt END OF OPTIONAL CHANGE #5 %R 45 R4k b b o b oo 4 4 F

In the code above, you simply need to comment out one line and remove the comment mark (; - a
semicolon) in order to allow the code to wait for a button press before beginning the fade-out transition.

Build the Code with xkas
Now that we've got the code ready, and we have all of our files in the appropriate locations, we can
actually run the assembler.

First, we need to make sure the batch file named "build_intro.bat" in the {introfiles} folder is configured
properly. Open it up in the text editor of your choice.

1 @echo off

2 echo Assembling...

3 xkas intro.asm 1m3.sfc
4 echo Done.

5 pause

Make sure the name of the ".asm" file is correct and make sure the ".sfc" file is the same as the ROM
you are modifying. If you followed the turorial correctly, the supplied values should be correct.

Next, ensure the ROM file named in the batch file is in the same folder.
Run the batch file. It should assemble very quickly. Errors will be shown if they are detected by xkas.

Now all that is left is to test the ROM after our changes. If all of the steps were followed exactly, then
the intro image should be shown as expected.

If all went as planned, you should now have an intro for the ROM of your choice. Questions?
Comments? Check out the youtube video (link at the beginning of the tutorial) and leave any feedback
there.
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