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I. Introduction
This is a short hacking tutorial to get started for absolute beginners. It is a learning by doing

guide and I hope you are able to understand the basics of assembly and snes rom hacking
afterwards.

I1. Basics
11.1 The rom
Download http://www.bszelda.zeldalegends.net/zips/thirdquest.zip (Third Quest). This is a

hirom and this guide refers to this rom format. If you want to hack AST, remember that this
rom is lorom.

11.2 Programms

- Geiger http://geigercount.net/crypt/snes9x1.43.ep9r8.7z Disassembler (you won’t get far
without this tool). (Download 7zip at http://www.7-zip.org/ )

- a hex editor (I use http://www.ultraedit.com/ Ultraedit)

- Zsnes 1.14 (w) http://www.bszelda.zeldalegends.net/zips/zsneswv1.14r0.80.zip Needed to
make savestates for Geiger

- Lunar IPS http://www.zophar.net/utilities/download/lips100.zip (this programs creates
patches and applies ips to a rom)




Not necessarily needed programs

- Lunar expand http://www.smwcentral.net/download.php?id=37&type=tools to expand roms
e.g. if you want to insert screens.

- Lunar address http://www.smwecentral.net/download.php?id=43&type=tools if you want to
hack loroms download this program to convert addresses.

11.3 Getting started

Make a security copy of your rom.

Change the rom’s name to e.g. patchl.smc

Open patchl.smc with zsnes

wait until the title screen appears, than hit “F2” ->save. Exit zsnes.

Open the rom with Geiger

Click “yes” to remove the header. Run the game (button on debug console).
Click “F1” to load your zsnes savestate. You can register your name now.
Press “Shift + F1” to create a Geiger savestate

Exit Geiger.
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Information: Why zsnes

BS Zelda cannot be loaded by snes9x 1.43. The problem is first fixed in later versions.
Geiger’s snes9x debugger is built upon snes9x 1.43 and thus can’t load bszelda. Means a trick
is needed. And since snes9x can load zsnes savestates... problem solved ©

If there occur graphical problems with the title screen, don’t mind! Just press enter.

Information: the header thing

Headers are the first $200 bytes and may contain some informations. The header is not
necessary for emulation but somehow every rom has it. If you want to hack, always remove
the header!!!!

Otherwise you can get in mathematic problems, because the header bytes are not calculated
by addressing.

000

29 T7F 5C TF 7 c
8@ 2F 4 5F 42 TF 29 2F AT AR 18 3 . @)
B8 MM 04 FC 12 FE IE EA &F EA DT D3 ; A




I11. Basic romhacking
111.1 Hexadecimalsystem

1 byte consists of two numbers and reach from 00 till FF (look at the upper pic).
Hexadecimal counts from 0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F

111.2 Ram addressing

Remember the PAR codes? E.g. if you want to cheat for the letter, you use the code
TE742F-01: The address in the ram is 7E742F and the value there is ,,1“. Another example is
the magic boomerang:

7TE7421-02: The address in the ram is 7E7421 and the value there is “2”. If it was a “1” there,
you’d have the wooden one.

Check this out in Geiger.
1. Open patchl.smc with Geiger
2. hit “F1” hit load your savegame
3. Press “Cheat” -> “Game Genie/Pro Action Reply Cheats”
|4. Enter 7e742f01 and 7e742102
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File Options Input Sound Window  Cheat Help |. @' | Cheat Entry and Editor

Game Genie, Pro-Action Replay Codes  Alt+E
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------ - o v a Enter Cheat Code: |7E7421UZ1 F B
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Cheat Description |

Cheat Address [hex] Mew Yalue (dec or hex)
4 — B o | o |

CEA SRR

Search for Mew Cheats Alt+a Address “alue | Description Add
v Apply Cheats TEV4ZF 01

Clear

Now

Click on the debug console Show Hex

Viewing RAM

Scroll to 7TE7420

Check at place 1 for the magic boomerang “value 02” and place F for the letter “value
01”
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' Logging CPU Trace Options
Mext Op Fun Hex | = o = s
Step Inte Rpst Dume AN || ™ asy [ Souekdh
| st | Framesas |oumpraeus | I 51 s
i i — I &ndDSP [ Tabbed Output
Y Seoout | VectrInfo | What's Used
. - Specal Tracong Mesc OpSons
] Ship Sprite Status |Whats Mssing| = ey e
Clear Text AP S | TramFrom | [T HDMe [~ &t Meni Behavior
[ Dsassemble | Sample Addr | Reset Debug F:;Eti W Auto Usage Map
Ea Breakponts | I™ Uik Ragistars Open Usage | Mesge Usage |
Bl smmlhau |Gulumuu|
B-AfAAN W-AA00 YW-RRRa Sy-a0nm T
I Hex taitor : =]
Click == [ shamn Freeze | SaveROM |
AM = Cpen TRL |
Ram
00 00 00 00 OO 00 00 00 OO0 OO0 00 00 00 00 OO0 OO0 i
00 00 00 00 OO 00 00 00 00 OO0 OO0 00 00 00 00 OO0
0O 00 00 OO0 OO OO 00 00 OO OO OO OO OO0 02 03 OO
48 SF 00 00 00 DO 00 00 00 OO DO OO 00 0D OD OO
Scrol DO 00 00 0D 00 00 00 00 OO0 00 DO 00 90 00 DD DO
En DE'DU'UD O 00 00 00 0D OO 0D OO OO0 Q0 OO0 Do
TE742 L3RBT EERBEDER

o0 OO0 00 00 00 00 00 00 OO0 Q0 00 OO0 o0
00 00 .00 00 00 00 00 90 00 OO 00 00 @0 00 OO0 00

o0 00 00 00 @0 00 OO 00 00 00 00 00 o0
00 00 Q0 00 00 00 00 90 00 OO0 00 00 @0 00 o0 o0
b0 00 40 oo 00 08 60 40 a0 o0 04 00 00 a0 Ob o0
00 00 Q0 OO0 OO0 D00 00 00 OD OO0 0O OO OO0 00 OO O
OO0 00 00 OD OO0 OO0 OO0 OE OO OO OO0 0O OO0 OO0 OO0 oo
00 00 Q0 00 DO DO OO O0 OD OO0 DO OO ©0 OD OO DO
00 00 a0 00 DO D0 00 00 00 OO0 00 OO0 OB Qo oo oo

00 00 Q0 00D OO0 00 0O 00 OD OO0 DO OO0 00 Q0 00 00

00 00 00 00 OO 00 00 00 00 OO QO OO0 00 00 OO0 00

o0 o0 00 00 00 00 00 90 00 OO Q0 00 00 OO0 OO0 Q0
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111.3 Rom Addressing

Be sure that your rom has no header!
Now open your rom with the hex editor.

You will see something like this:

g UltraEdit-32 - [D:\Eigene Datelen\BS-Telda\Patching\Test\patch1.SMC]

x| 4

ﬂ Fie Edi Search Project Wiew Format Column Macro Advanced Window Help
D= g |d| & B. # W, e Ell: | [-andrurl
nat:h1.5Mn:|
0DO0c4140k: 00 8F E2 6D T7E CX 50 6B C2 31 AS <7 18 &F 36 T4 ; . Jé=-Roxlave.ose
000c$180k: 7E £8 10 27 80 0% A8 OF 27 8F 36 T4 7E A9 01 00 ; £ ' 8. '[6c-8..
0O0c4iE0h: AF EX 6D TE C2 30 &B C2 20 A9 16 1€ 2D 20 06 E2 ; [ém-A0KE0D. .[€.2
DO0c4170R: 20 A9 0L 8F 3B 74 TE C2 20 €3 C2 30 A% 15 15 8D r OB.0rc-A0kEod. .0
0O0o4180n: S0 06 EZ 30 A 00 BF 3B 74 JE CZ 30 6B 22 EC 53 & €.&00.Lrt-A0KTif
000c41%0N ¢ EZ 30 CO 01 BO 06 A% 03 2% 48 ©2 C5 CZ 30 68 : I&40&.°.0,"HARfAok
0o0c4la0n: EZ 30 A® 02 22 20 C2 C5 C2 30 68 E2 30 A9 OE 22 ;@ 40@.7-Affok&0m.n
Uo0s4ib0n: 20 C2 C5 C2 30 68 E2 30 A9 OF 22 2D C2 ©5 C2 30 @ —Adhowdom. -&ddo
UOUs4ie0h: €8 EZ 30 AD 50 00 DO OB A9 15 22 63 C2Z C5 A9 8E ; k&0-E.B.E."cided
pO0s4id0R: 8D 50 00 C2 30 6B E2 S0 A9 15 22 &3 C2 C5 C2 30 ; OP.foksoe. ==kddio
pO0c4l=0h: 6B E2 50 AD 50 00 DO EE RO AT 22 €3 C2 C5 AD 22 ; kio-p.E=g.vchiew
O0c4i1S0k: 8D L0 00 C2 30 &8 E2 30 RO 02 22 €3 ¢2 Cf ¢ 30 ; [P.fckaoe. ~chfAo
DO0S9200nh: €B E2 30 A% ©1 22 48 €2 C5 C2 30 &2 E£2 30 AD EA : kaog. uiAfokéc-&
0o0S4Z10n: 03 C9 07 FQ 06 AP 07 22 48 CZ ©5 C2 30 €8 EZ 30 ! .E.8.9. "HARADKED
D00c4220k: RO O3 Bl 66 23 OF ©5 0B FO 07 BE Bl &6 C9 0B EDQ ! 2T} .E.8.73E.&
000c42300: 04 SC E% 77 CC CZ 30 F4 01 Q00 £4 5% 00 Q08 22 B2 & .\WO& i ™, . "E
000s4240h: €E CC 25 SB 18 €9 04 00 1B EZ 30 ©0 02 B0 11 AF : nisr.t...80R.°%.7
Address I Li BC 74 TE 29 OB DO 09 A% 10 22 63 €2 C5 CZ2 30 63 ; we~).D.0."chddok
A3 05 22 6% £2 C5 C£2 30 6B E2 30 AD 01 2F 2F 74 ; e v=AllokacE.l/e
= PR ZFREEHTBIABC D E F - -hokion.e 00
: G0 AF 01 20 7E C9 02 &% 1A A9 FF 2& 21 8¢ 27 ¢ . =Bl

3 26B

In this pic we have the value A9 at the address $CC426B!
Left at “Address” you see the number 000C4260. That’s the “pc-address”.
It’s easy to get from the pc address to the snes address:
- The byte A9 is at 000C426B (just count as seen in the pic)
- Than just put another C instead of the 3 “0”
That’s it!

Information: Banks

But why a “C” — Now that’s because we are in the $C — Bank of the rom. Every MB has it’s
letter. A 1 MB rom has only a $C Bank, a 2 MB rom a $C and a $D bank. Since Third Quest
is a 2 MB rom, we also have a $D-Bank. The following pic shows the byte at $DC426B!



patchl SkC

001c41cOh: 00 00 00 00 00 OO0 OO0 00 00 00 00 00 00 Q0 OO0 00 ;
001c41dOh: 00 00 00 00 00 00 OO0 00 00 00 00 00 00 00 00 00 ;
4| 001c41e0n: 00 00 0O 0O 00 00 00 00 OO0 OO OO OO 00 0O OO 00 :
001c41f0h: 00 00 00 00 00 00 OO 00 00 00 00 OO 00 00 OO0 00 ;
001c4200h: 00 00 00 OO 00 0O OO 00 OO0 00 00 OO 0O 00 OO0 00 ;
001c4210h: 00 00 00 00 00 00 OO0 00 00 00 00 00 00 00 00 00 ;
001c4220h: 00 00 00 00 00 00 OO 00 00 00 00 OO0 00 00 OO0 00 ;
001c4230h: 00 00 00 00 00 00 OO0 00 00 00 00 00 00 Q0 OO0 00 ;
001c4240h: 00 00 00 00 00 00 OO 00 00 00 00 00 00 00 OO0 00 ;
Address Il co1c4250n: 00 00 0O 00 00 0O OO 0O 0O 0O 00 OO 0O 0O 00 00 :
00lc4260h: 00 00 0O 0O 0O 00 OO 00 OO OO0 00 0P 00 0O 00 0O ;

3

1= $D-Bank $DC426B

]

Ok... now you know how the ram & rom addressing works!

V. Geiger and Assembly basics

Now, why is the addressing that important and how are ram and rom connected? In point 111, |
gave two important addresses for your first patch:

7TE742F-01: ram address for the letter

$CC426B: this rom address that is telling to save the letter into the ram

How is this working?
1. Open Geiger and load the rom, run (debug console) and load your savestate “F1” (be
sure cheats are off)
2. Start the game
3. Press “Breakpoints” at the debug

console
Logai 1 —CPUT: Opti
Mext Op Run Show Hex g Pacs Dens
I cPu v Trace Once
Step Into Reset Dump RAM ™ apU [ Squelch
Step Over Frame Adv | Dump Palette I sA1 [ split
I SndDsP I Tabbed Qutput
Step Qut Vector Info | What's Used
2 2 R Special Tracing Misc Options
Ski Sprite Status |What's Missin
; E = I DMA I Tide FF
Clear Text APU State | Trace From ™ HDMA [ ale b Dlnbemysicr
Disassemble | Sample Addr | Reset Debug P YRAM | Breakpoints p
DSP-1

e [ Unknowr Exec Read Write |0 e
. Offsets
FET42F H o

—» =
£00/FF35 78 \ SET 2 lm e 000 1
1 [oooooo [ =
R e
Joooooo | T T
< | 3]




Information: Breakpoints

Breakpoints are an indispensable tool for you. There are 2 options

- insert a ram address and click the checkboxes “read” or “write”. Write is needed if a
value is stored into ram, like in our case a 01 will be stored at 7E742F. So we click
write. (If this value is read (e.g. when you show the letter to the old woman, you must
click “read”))

- If you know the address already like | know it is $CC/426B and you want a break at
this point you must insert the rom address and click execute!

Let’s check it out.

1. Insert the rom address cc426b and click “execute”

2. Go into the cave and collect the letter

3. Geiger will now happily stop as soon you try to collect the letter
4. Now click on “Step into” and you will see this

— Debug Console
Logging CPU Trac
Mext O Run Show Hex
5 [ cPu [v Trace
Step Into Reset Dump RAM [~ APU [ squel
Step Cver Frame Adv | Dump Palette [ sA1 [ split
[ Snd DsSP [ Tahbs
Step CQut Vector Info | What's Used
: . e Spedial Trading Misc Opti
Ski Sprite Status |What's Missin
5 : 2| oma I~ Tidef
Clear Text APU State Trace From [ HDMA [ Alt M
Disassemble | Sample Addr | Reset Debug || [ VRAM v Auto
[~ DSP-1 ]
Breakpoints | [ Unknown Registers Open Usz
Save Us3
sCC/426B RS 01 LDAa £301 A:-83CC X:-0003
SCC/426D BF 2F 74 7E S5TR STET4ZF[$7E:T742F] B:-B301 X:-0003
Address Accumulator
show this to
the old woman
:@: '.“-'
< > 2
L unar IPS “h

Fine, but what is this here telling me?

To answer these questions, | must give you some basics in assembly. Let’s start with
opcodes (operating codes)!

Here you will have two opcodes, the first is A9. A9 means LDA (check the pic) and loads
a value into the Accumulator. In this case the value is “01”.

After A9 01 (load value 01 into the Accumulator) you see that A:83CC changes to A:8301!
The second opcode is 8F. 8F means STA and stores the value from the accumulator into
the ram. Means the value 01 will be stored to 7E742F. This is exactly the same as if you
use the PAR Cheat 7E742F-01!

IMPORTANT NOTE!!!
For some reasons in SNES programming, the bytes are reversed. The ram address 7E 74
2F will be in the rom code 2F 74 7E. The same is valid when you use rom addresses.



V.  Your first patch

You know now the basics how rom and ram are connected. Now we want to hack!
Let’s make a stupid patch. You collect the letter, but want the magic boomerang instead

1. Open the rom with the hex editor and search for a9 01 8f 2f 74 7e —that is, as
described before, the logical code how the letter is stored into ram.

acid rain - #

kaoe. "HAfioks0-2
E.s.0.vehiffoka0
.tf) .E.8, 2fE.&
Niawidod. .60, e
ni+:.1...808.°%."

@ Y
- Find
\# Ele Edit Seard
0= 5 Findwhat:  |29018f2747e | | _findNext
patchl SHC l Hes strings should have two characters per !:n_l,lte and
each byte may be zeparated from another with &
space:; c |
000c4200h: 6B EHaI’ﬂDlEZ FF FE FC' or FFFEFD ‘ﬁl
000c4210h: 03| ™ Eind ASCI] Directian -
D00c4220h: AO ~ Up & Down
000c4230n: 04 MatchCase ¢ el
000c4240n: BE| [ Regular Expressions [S5CI Only]
000c4250h: BC=F= ¢ = o0 DO O3 Ho 1O O = = = o0 OF .
000c4260h: A9 05 22 63 C2 C5 C2 30 6B E2 30 A8 01 NEEF 2F TS
000c4270h: BENCZ2 30 6B E2 30 A% 00 BF CB 74 T7E 14 BF AL

2. Now change it to the magic boomerang PAR Code, which is
A9 02 (load 02 into accumulator)
8F 21 74 7E (save to ram address 7E7421)

L~} . B.0. "chiiok
©. "ciiioka 0BT

00 ; FAokdoe.[Ec~.0=.

@8 UltraEdit-32 - [D:\Eigene Dateien\BS5-Zelda\Patching\Test\patch1.5MC*]

A File Edit Search Project View Format Column Macro Advanced Window Help
D d a&ld 5 & | W5 & : acid rain =
patchl SMC" |
000c4200h: 6B E2 30 A9 01 22 48 C2 C5 C2 30 6B E2 30 AD EA ; ka0®. "HALfoks0-&
000c4210n: 03 C9 07 FO 06 A9 Q7 22 48 C2 C5 C2 30 8B EZ2 30 ; E.a.@. "HALfokao
000c4220nh: AQD 03 Bl 66 29 OF C2 0B FO 07T 88 B1 66 C8 0B FO ; .if].ﬁ.ﬁ.‘ifﬁ.ﬂ
000c4230h: 04 5C F9 77 CC C2 30 F4 01 00 F4 99 00 OB 22 80 ; .‘\uwihod..6™.."s
000c4240h: 6E CC 2B 3E 18 692 04 00 1E E2 30 CO 01 BO 11 AF : ni+:.i...&40A.°.7
000c4250h: BC 74 TE 29 08 DO 09 A9 10 22 83 C2 Co C2 30 &B ; Ht~].ﬂ.©."cﬁﬁi0k
000c4260h: A9 05 22 63 C2 C5 C2 30 6B EZ 30 EEAECEEREETIE @."cﬁﬁiﬂkéﬂ@.ﬂ!t
000c4270h: JE C2 30 6B E2 30 A9 00 BF CB 74 JE 1L BF AL 00 ; Riokdoe.[Ec~.[=.

3. Save and play the rom. Collect the letter and you’ll receive the magic boomerang instead of

the letter

4. Create an ips file of your patch. To do this open the original rom, copy the header and paste

it into the beginning of patchl.smc.



# D:\Eigene Dateien\BS-Zelda\Patching\Test\thirdquest.SMC

Format Menu. ..

00000180R: 00 OO0 00 OO0 OO0 OO0 OO OO OO OO OO OO0 OO0 0O 0O
00000190nK: 00 00 0O 00 0O 00 00 0O 0O 0O 0O 0O 00 00 0O
000001a0h: 00 00 00 0O OO0 OO0 OO 00 OO0 OO0 DO OO 0O OO 0O

000001b0R: 00 OO0 00 OO0 OO0 OO0 OO0 OO0 OO0 OO OO OO0 OO0 00 00 Ct’|+5i'.

000001c0n: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000001d0n: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 Cirl+C
000001e0h: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 Cirl+v
000001f0h: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 Cut & Append Cirl 4ShiFt4X
00000200h: 03 03 17 14 3E 29 7F 5C 7F 7E 3F 2F 1F 1F 1E S R o

¢Highlight and copy the header from the original rom

ﬁ D:\Eigene Dateien\BS-Zelda\Patching\Test\patch1.5MC

00000000NK: EB 03 17 14 3E 29 7F 5C FE 7E 3E 2F 1F 1F 1E ic ; Q.. ) ONO-2F 00 c:
00000010h: D3 03 14 17 38 2F 64 5F 42 7F 29 2F 17 17 15 14 ; ... .-3,-"d_3|:|] Frindid
00000020h: CO CO FO 30 58 A8 04 FC 12 FE 2E EA 6E EA D7 DS ; AASOX .di.p.&né=U

¢ Paste it into your modified rom

ﬂ D'\Eigene DotrianlBE Tald-l Dot ohinal Toctloadbob 4 CIAC

Open "D:\Eigene Dateien'B5-ZeldaPat...C; ...."
00000000R: |~ IE 1c :» B...x:0\0-2/. ...
00000010n: |  FormatMenu... 5 14 o LBl BIY funs
000000200 7 D8 ; AASOX .d.p.&néxU
00000030h: | _ 1 9F : Aho&.s.d.prizis¥
00000040h: | 1706 B R > OnO~2/..
00000050h: A A AN 8/d Bl)/..
00000060n: | §F E9 ; ..3A08T-.b.0.80é
00000070n: ™ lg CcF ; ..dA.s.d.p.p:ivi
000000800 EEEVIIE 1C ; ....>)I\NO~2/....

Including the header again is rather important. Otherwise, your patch will be corrupted!
It will look like this afterwards:

7| D:\Figene Dateien\BS-Zelda\Patching\Test\patch1.SMC* =JIOJES
000001e0h: 00 OO0 O0 OO0 00 OO0 OO OO0 OO0 OD OO0 00 DO OO 00 0D 7 tcvenvenannannus g
D00001f0h: 00 OO0 ©OD ©O0 OO0 OO0 OO OO OO0 OD OO0 OO0 OO OO0 OD DD 7 .cveevennnnannus

00000200h: 03 03 17 14 3E 25 7F S5C 7F TE 3F 2F 1F iF 1E iC ; @...= N0~2/.. ..
0000D210h: 0303 14 17 38 2F &¢ 5F 42 7F 29 2F 17 17 1514 7 ....8/d B/ ....
00000220h: CO CO FO 30 58 A8 04 FC 12 FE 2E EA 6E EA D7 D9 ; AASON .i.p.&néxU

5. Save the rom and Run Lunar ips. Click “create ips file”!

Open “thirdquest.smc” as original, unmodified rom.

Now select as new modified rom “patchl.smc” and click on save.
Lunar ips now created an ips patch file that works on all bszelda roms.



