Hacking Your Way Through Hexadecimal

By Drew Blaisdell at romhacks1.tripod.com. E-mail: windwaker@juno.com 

I. Introduction.

If you’ve ever wanted to change the text in a ROM, and you didn’t want to download a game specific program, then the Hex programming language is for you.  It allows you to easily change the text of BASICALLY every type of ROM.  If for some reason you have just started looking into ROM hacking, then ROM stands for Read-Only Memory.  This tutorial will hopefully show you how to change the text of an NES ROM.

II. You will need:

A hex editor.  I prefer to use Hexposure and so that will be the Hex editor that I will explain how to use.  I have heard that Hex Workshop is an excellent Hex editor also.  You can get Hexposure at http://zophar.net/ or at http://romhacking.com/. 

A copy of The Legend of Zelda the NES ROM or the Castlevania NES ROM.  I will be explaining how to hack both of these with hex, so I suggest that you get one of them or both.  Do NOT e-mail me about where you can find these or if I will send you one, because I will NOT.

TaBuLaR.  TaBuLaR is a table viewer that I have found to be the easiest to use.  It is EXTREMELY easy to use, and is compatible with Thingy tables, which is another table modifier that you will probably be using sometime in the future, as it has a cornerstone on the table editing market.  You can also use Table Maker but, why?  Get TaBuLaR at http://romhacking.com or at http://zophar.net/. 

An Emulator.  For NES emulation which is what I will be explaining about in this tutorial, I suggest that you use NNNesterJ, which can be found at http://zophar.net/, Zophar’s Domain.  It may not have a palette editor like NESticle, but, unlike NESticle, it does not deliver crappie emulation.  It has a built in ROM auditing utility and has LOTS of extra features.  I have found that it doesn’t support a few ROM’s that just show up gray on its screen, but to fix this, you should download NES Tag-Remover.  Unfortunately, it was removed from ZD (Zophar’s Domain) as it supposedly destroys ROM’s in the iNes format.  If you have no iNes ROM’s, I will send you this utility.  But this is the ONLY thing that I will send you except for advise on emulation and some of my other tutorials.
Yet remember, I will NOT send you ROM’s or give ROM links, except to PD (Public Domain ROM sites like http://www.pdroms.com/ which I will mention at the end of this tutorial) sites, even though Nintendo doesn’t sell NES or SNES ROM’s anymore and therefore would not be hurt by this type of emulation.

III. The Theory of Hexadecimal Programming

Unlike pure decimal programming which, in very primitive terms, uses no letters, hex programming uses a numbering system from 00 to FF that are based on the powers of 8 and 16.  If you have already downloaded TaBuLaR, then you have a really good idea of what hex can look like on a table.  If you haven’t yet, I have drawn a table for you.
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The coordinate that is shown first is the one on the vertical axis.  For example, the asterisk would be hex value C4 absolutely NOT 4C.  That is one of the big mistakes that people make when they start using hex and just look at the table for their ROM and may get all of the hex values backwards.  For avoiding this problem, I would download an AMAZING program called QuiConvert to convert text to hex after you have loaded the table file.  But I’m getting ahead of myself.  You haven’t done anything yet and so some of this may seem a bit too complicated for you.

IV. Using Hexposure and TaBuLaR

Some of what I have said earlier may seem a little confusing and that’s all right (just as long as you have read everything that I have written so far).  So let’s start this section off with a bag and open up Hexposure.  You can look through all of the files by pressing PageUp and PageDown on your keyboard.  After you have opened it press the escape button on your keyboard.  Under the file menu enter the “Save Table” menu and save it as zelda.tbl.  Then, open up TaBuLaR.  Open zelda.tbl and if you did this correctly, your table should look like this:
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Some of the characters that should be here aren’t here, thus an error in Hexposure.  You have to experiment around and try and find out what some of the hidden hex values mean.  For example, 00 is the value for 0, and 01 is the hex value for 1.  This is why it is a good idea to download QuiConvert to easily convert text to hex to get past this minor problem.  Another thing that you should note is that even though that TaBuLaR shows these characters in lowercase, in your ROM in this game they appear in uppercase.  An experienced ROM hacker will always look at all of these facts and possibly make his own correct table before he starts editing.

Here is the table for Castlevania: 
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        This is (very roughly) what your table should now look like.  As you can see here, not only does Castlevania have both a lowercase and upper case alphabet, but it has many other characters instead, such as the brackets and the number symbols.  Back then, when space for a game was limited to a very small cartridge, space was very limited, so games that had very little text didn’t bother writing large tables and didn’t allow much or any extra space in the hex.

V. Your First Text Modification.

Now that you have undoubtedly learned all about hex (if you read everything and didn’t just skip to here), I will show you how to modify text.  It’s quite simple really.  Open up Hexposure.  Open your Zelda ROM.  Press escape and use the right arrow key to go to the Search section and then select text and press enter.  You now (obviously) type in the text that you would like to search for.  Now search for “gannon”.  For those of you who aren’t familiar with the series, this is, again in primitive terms, the bad guy.  You should get the beginning of his name on the box farthest to the right.  Now type in the hex equivalent of oyster (you should find from your TaBuLaR table that it is 18221C1D0E1B.  I got that with QuiConvert so I know that it is right.).  You will see that on the right it shows that gannon has been changed to oyster.  Congratulations, you have edited your first text in an NES ROM (at least the first text that you have modified using a hex editor.  Unless you are someone who has nothing at all to do except read internet tutorials that tell you how to do something that you already know.)!  Now save this game and open up your game in NNNesterJ.  If you wait a while at the title screen, it will disappear and the storyline will scroll up the screen and it will tell of the prince of darkness “ OYSTER “ instead of “ GANNON”.  If you have made it this far, then there is no reason that you can’t be one of the greatest ROM hackers that there ever was.  But at the risk of turning you away from ever doing this again, whatever you do from here on will not usually be easy (as there are always exceptions).  To create a successful ROM hack, you must edit the game play, sprite and background appearance, and even the music.  As this is explained in many other documents and some of which I will have written, it is not always easy.  But did you think that you have mastered hexadecimal?  I am sorry if I lent you astray.  This is not over yet.

VI. Yet Even More Complicated Hex.

Hexadecimal is not just for ROM’s.  You can hack basically anything with this amazingly easy to use program.  You can also corrupt any file.  You can remove ROM header tags that would let you use that ROM with any emulator.  A ROM header tag is the first 10 digits of hex on a ROM.  But who says that you can only hack ROM’s.  You can hack NSF’s.  Even more important, you can hack save states.  I will now give you the basics of Save State Hacking.


I really don’t know much about Save State Hacking and will just go over the VERY basic technique.  First, open up a save state with Hexposure (it would make things a LOT, no a LLOOOOTTTTTT easier if you use Hex Workshop).  Now open up your zelda.nes file (or your Castlevania ROM) in NNNesterJ.  Save your game to slot 0 and get the master sword (or lose a life in Castlevania).  After you have done this, save to slot 1.  Now open up Hex Workshop.  Open up both save states and use the Compare option.  It will show you how that they are different.  Now, state 1 has the master sword or one less life than the other state.  Through this, you can find out how to change basically anything.  Oh, yeah, if you use Hexposure, you have to open up both save states in different windows and then manually (if you can believe it) you have to find out how that they are different.  It is a REALLY BIG PAIN.  That is why I strongly recommend that you download Hex Workshop.


So let’s see, I’ve covered ROM’s with hex and Save States with hex.  So what could be next…

VII. Hacking Graphics with Hexadecimal.

Here is how to hack graphics with Hex.  The answer is DON’T DO IT!!  Download Tile Layer Pro from http://zophar.net/ if you want to edit graphics!  I will cover Graphics Hacking in depth in one of my future articles.  But I will NOT cover hacking Graphics with Hex.  It can be easy, but you only need to know how to use a mouse to hack graphics with TLP.   

VIII. Translating a ROM with Hex.

But wait there’s more!  Translating a ROM with Hex (basically the only way to do it) is actually an excellent thing to learn.  I won’t teach you Japanese, but I will show you how to correctly translate a ROM.  If you would like to follow along with me, you will need:

A Japanese ROM.  I will be using Fire Emblem 5 to show this, but any NES or SNES ROM will work just fine.  Hacking with Hex is about the same thing between NES and SNES.

An SNES Emulator.  Just in case you are using an SNES ROM, you will obviously need an SNES emulator.  The by far best SNES emulator around is ZSNES.  ZSNES WIP is what I am using.  You can get this emulator at http://www.zsnes.com/ or at http://zophar.net/.  It is the fastest SNES emulator in existence, and it has just about the widest range of compatibility that I have ever seen in an emulator.  It has the most advanced GUI that I have ever seen in an emulator.  But if for some reason you don’t have directx 9.0 (which you can get at http://microsoft.com/), I would really recommend using SNES 9X.  It is the 2nd best emulator around.

An English ROM.  You will need to use an English ROM to cover the Japanese alphabet.  

A Graphics Editor.  GET TILE LAYER PRO.  It is AMAZING!!  It is the best graphics editor EVER!!

Rsearch.  This will search for whatever you type in that is in the ROM.

Now, I am assuming that you have downloaded all of those.  Okay open up TLP (Tile Layer Pro).  Open both your Japanese ROM and your English ROM.  Scroll down in both of them until you see a Japanese and an English alphabet.  Hold down the right button on your mouse and go over the entire English alphabet.  Press Ctrl+C (copy) and press Ctrl+V (paste) in the Japanese window.  Drag it over every letter until they are all covered with the English letters.  Now you can open up your ROM and play until you see a lot of gibberish.  Remember what these letters are.  Now open up Rsearch.  Search for this gibberish until you find it.  Now open up the original copy of your Japanese ROM and play until you see where the gibberish used to be.  Now, in Rsearch, find out the offset of the gibberish and open up Hexposure.  Goto the offset of the gibberish and using the table, translate it into English from your Japanese ROM.  I am assuming that you know Japanese because I will not teach you this.  Continue this process until you have finished translating the ROM.  Tahddddddaaaaaaaaahhhhhhhh!  You have translated your first ROM.

IX. IPS Patching

Okay, I know that it isn’t hex, but it is useful never the less.  IPS patching is making an IPS file from what you have changed in the ROM.  I will show you how to make an IPS file from an NES or SNES ROM.   You need something called SnesTool.  You can get it from http://romhacking.com/ or http://zophar.net/.  It will make an IPS file from two ROM’s.  

Now, open up SnesTool.  Select Make IPS file and press Enter or Return.  Now choose your hack of the ROM and your original ROM file before it was hacked.  Now choose the file name and Presto!  You have made an IPS file of your hack!  You can patch a ROM with this same program.  An IPS file is completely legal, as it only shows the changes that you made to a ROM.

X. Graduation.

You have now (hopefully) learned how to use hex to edit a ROM’s text, hack a save state, translate a ROM, and you have learned about IPS patching.  After you have made a hack, I will allow you to send it to me at windwaker@juno.com as long as it is under 1MB large.  With your permission, I will post it on my site.  You should also send it to http://zophar.net/ and they will post it.  I will also do all that I can to help anyone create a ROM hack.  Just email it to me and tell me how that I can help.  I would really like to help someone make a really awesome hack.  I don’t know Japanese though, so I can’t translate.  Someone who knows Japanese should really make a translation of Fire Emblem 5.  That SNES game rocks.

XI. I Would Like to Thank…

I would like to thank a lot of people for many different things that made this tutorial possible.

SnoBro.  You made Tile Layer and Tile Layer Pro.  ROM hacking might have been virtually impossible without you.  You, yet again in primitive terms, are one of the founding fathers of ROM hacking.


Thanks to SwampGas, for managing and coding a site which I have learned a lot about, not only about emulation, but about HTML from the source.

I would also like to thank Narvick, Khaless, Mfc_, Esper, and Flash for working on http://zophar.net/ (Zophar’s Domain), and giving SwampGas a lot of info.

Thanks to Inverse, who made an EXCELLENT site http://romhacking.com/ and no not http://romhacking.org/.  I would also like to thank him for making a hex tutorial that I learned a lot from.

I would like to thank Jay and The Spook.  Thanks to Jay for writing some really good technical Docs and thanks to The Spook for the same and for writing some really amazing hacks, such as the hack of Maniac Mansion, Dave’s Home.

I would also like to thank anyone who has ever created a good hack or a translation of a game.

Last but not least, I would like to thank myself for writing this tutorial.

