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INTRODUCTION
Sonic QX is a music editor for Sonic the Hedgehog games on Sega Genesis / Mega-Drive. Music is something that until now, hasn’t been a big part of Sonic ROM editing. Sonic QX changes all of that, making it possible to import General MIDI files, import and modify Yamaha DX and TX voices, and more! Sonic QX isn’t perfect yet, but it will eventually open many more doors to people, allowing room for even more music creativity.

The beta version of Sonic 2 is the only game supported at the moment. However, you can use a utility called “Porter” available at http://srn.jameshansen.com/s2music/ that will allow you to take the music code and data from the beta version and import to the final release. If you want to modify the music for the final game instead of the beta, you’ll have to use the utility available on the website because Sonic QX doesn’t handle it otherwise.


Sonic QX has many tools built into it. They all serve their own unique purposes and attempt to play a big role in your music editing experience.

 Voice Manager

 Voice Editor

 Channel Setup

 Drum Editor

 Track Editor

Among the tools, all of them except the voice editor are directly accessible from the main startup screen. The voice editor is accessed from within the voice manager.

The YM2612 (OPN2 family) is the chip used in the Sega Genesis / Mega-Drive. In fact, the YM2612 is actually two YM2203 chips built into one. It is a Yamaha DX synthesis chip which means that it is backwards compatible with many of Yamaha’s DX synthesizers. The YM2612 is based on the same architecture as the following:

· Family: OPZ
Part: YM2414 (DX11, TX81Z)

· Family: OPP
Part: YM2164 (DX21)

· Family: OPM
Part: YM2151 (DX27, DX27S, DX100)

If you have a Yamaha DX27 for example, you can make a System Exclusive dump of all the voices you have loaded into the keyboard’s RAM bank and upload the data to Sonic QX. This is useful because since there are thousands of OPZ, OPP, and OPM compatible voices for download on the internet, you can find a voice that you like without having to create them. If by chance you couldn’t find a voice that you liked, Sonic QX allows you to design your own voices.

To compact the text in this manual a little, the DX synthesizers will be referred to by their family names. Hopefully you’ll become comfortable with this custom with little effort. It makes referencing a lot easier than typing out each and every individual product.

FILES  TO  KNOW
Sonic QX is packaged with many files. Most of the files are bonuses to the program – that is, they are not vital to running the software. However, all the files are recommended in one way or another. They are designed to help you get a wide range experience with Sonic QX.

Cncs232.dll:
This is the IMSI Multimedia Fusion run-time DLL that allows the software to run. You may already have this file somewhere on your computer. Without it, Sonic QX cannot function at all.

Log.dat:

This is a file generated by Sonic QX that contains file information. DO NOT delete it while Sonic QX is running. Otherwise, Sonic QX will have problems modifying your ROM.

S2b-81.ymx:

Having a backup of the original game voices is essential. If you ever wanted to use some of the original voices for a song, just load this file and select the voices you want to import. This file is NOT designed to be loaded for music imports.

Saxman.txt:

This is a file description for the “Saxman.ymx” bank. This can also be used as a template for description of your own banks.

Saxman.ymx:

Some people are too lazy to create YMX banks to use with their music imports. It was therefore decided that a small bank containing a couple Yamaha TX81Z voice ports was a necessity. This bank contains 5 voices total. That should be enough for beginners to play with. It is strongly recommended that Sonic QX users eventually learn to create their own voice banks instead of using this one for every imported song.

Sqx.doc:
This is the very manual that you are reading.

Sqx.exe:
This is the Sonic QX program itself.

Txa:

There are a lot of different Yamaha TX81Z voices available. Yamaha packaged the unit with 128 different voices. The collection of voices was broken up into 4 separate banks. This is TX81Z voice bank ‘A’.

Txb:

This is TX81Z voice bank ‘B’.

Txc:

This is TX81Z voice bank ‘C’.

Txd:

This is TX81Z voice bank ‘D’.

COMMON  OBJECTS
There are buttons that are common in most, if not all, of the tools in Sonic QX. They are probably the most important buttons within the tools. It would only make sense that you get to know them and understand their functions.

Save:
Before going from one tool to another, be sure to click this. The last thing you want to happen is to work hard on some changes, then go to another editor without clicking this. If you ignore this button, your changes will NOT be saved. This button is located in the lower-right hand corner of the window.

“Plus” and “Minus”:
These buttons modify a selected value accordingly. You will see these buttons in the voice editor and channel setup. Without them, you can’t make any changes. These buttons are located in the lower-left hand corner of the window.

VOICE  MANAGER
The voice manager allows you to import voices, or instruments, into the game from an external file called a bank. You can also export voices from the game an put them into a YMX bank, a special bank format designed specifically for Sonic QX. If that isn’t enough, you can make your own voices.

Edit Voice:

This will send you to the voice editor. It will allow you to modify the voice to which is selected in the ROM list for the selected song.

Load Bank:

This will request an external voice bank. Above this button is a drop-down menu with four choices. These are the bank formats. Depending on which of these is selected will determine what type of bank you can load. You can load YMX, YM2612 register dump (Genecyst), Genecyst savestate, and Yamaha OPM / OPP / OPZ system exclusive banks.

Save Bank:

This will only work correctly if you are using a YMX formatted bank. You can save the changes you have made to your YMX bank under the same name, or you may change it.

New Bank:

This will allow you to begin a clean YMX bank – no voices loaded. This is useful if you plan to export voices from the ROM.

Import:

Sonic QX allows you to take a voice from any of the four bank formats supported and put it in the place of another voice in the ROM. Simply select the voice from the external bank you want to use. Then select the voice in the ROM you wish to replace, and click the “Import” button.

Export:

You can not only import voices, but you can export them too. Currently, Sonic QX only allows you to export a voice from the ROM to a YMX bank. Simply select the voice in the ROM you wish to put into your YMX bank and click the “Export” button. It will ask you to name the voice. You are allowed a maximum of ten characters. Once you have exported all the voices you want, you will want to save the bank.

Calculate KVS:

When this is checked, Sonic QX will read the KVS (keyboard velocity scale) values from the external bank and apply volume changes to each operator in the voice accordingly when the voice is being exported from the external bank to the ROM. KVS values are only available in Yamaha OPM / OPP / OPZ system exclusive banks. “Calculate KVS” will be disabled for all other bank formats. Sonic QX reads each KVS value as 3dB. So, if the value is 2, then Sonic QX will subtract 6dB from that operator’s output.

VOICE  EDITOR
The voice editor is a very unique part of Sonic QX. It will enable you to modify the voices by hand. You can also view the envelope generator which contains the information for attacking a note at a specified rate, decaying in amplitude at another rate, and releasing the note. You can use the ‘+’ and ‘-‘ buttons to increase and decrease the value that you have clicked on to change.

ALG:

“Algorithm” – This is a special arrangement of the YM2612’s four operators. The carrier is the operator(s) at the very bottom of the algorithm. Modulators are above the carriers.

FB:
“Feedback” – This affects operator 4 only. It tells the operator to continue to feed the output. The higher the value, the more feedback it will produce.

DET:
“Detune” – If you want to make a minor change in the pitch of the tone to make it sound more natural, you can sharpen it or flatten it by detuning.

CRS:
“Coarse Frequency” – This is known also as the multiplier. It will multiply the frequency of the tone by the specified amount. This is a ratio change. 0.5 will cut the frequency in half, while 1 will allow it to remain unchanged.

RS:
“Rate Scale” – To make the voice seem more realistic, rate scaling can be applied. This makes the higher notes play shorter, while the lower notes sustain longer. The higher the rate scale value is, the more it affects the higher notes. This is especially useful for guitar voices.

AR:
“Attack Rate” – The attack rate is the time it takes for the note to reach full volume when it begins. Higher values will attack quicker. Take notice that setting the value to 0 will cause problems as it is an infinite loops (the note will never play). This is one way of disabling the operator.

D1R:
“Decay 1 Rate” – This will define how fast the note decays from the maximum output to the output of D1L. Higher values will decay quicker.

D1L:
“Decay 1 Level” – This defines the end-point of D1R. D1L is ultimately an output value. 15 is the floor, meaning that D1R will continue to decay until there is absolutely no sound and disabling D2R altogether.

D2R:
“Decay 2 Rate” – After D1R is finished decaying, D2R will begin. This too simply defines how fast the amplitude decays. It decays from D1L to the sound floor.

RR:
“Release Rate” – The descriptions above are all correct, but will only apply if the note is held. When the note is released, a different decay rate comes into play. This is the rate at which the sound decays from the point the note is released, to the sound floor.

AME:

“Amplitude Modulation Enable” – When the value is 1, modulating operators will not only affect the frequency of the output, but the amplitude as well.

OUT:
“Output” – For carriers, this is the volume of the tone. For modulators, this is the amount of modulation that is applied to the operator that follows it. Output ranges from 0dB to -95.25dB. This refers to the peak output rather than the RMS output.

Estimated Output:
This is simply the RMS voltages of the carriers added. This is simply an estimate and will not 100% accurate.

Init Voice:
When this button is clicked, all the values will be set to define what we call the “init voice”. This is a voice that is used by many voice programmers to begin constructing a brand new voice. The init voice is thought of as a ‘basic setting’.

At the top of the screen, you will notice a graph. This represents the AR, D1R, D1L, and D2R values. It gives information of what the values rates look like. When you move the mouse cursor over the area, it will give you the period (time in seconds) and the output (in decibels) of the region. The graph will only show this information for the operator selected. Where it says “Oscillator 1”, you may change this to display the graph for other operators. This information is known as the envelope generator (EG).

You will also see a drop-down menu with the options Registers and Descriptions. “Registers” is what you want it on to modify values. If you forget what something is, you can move it to “Descriptions” to see what everything is.

Putting YM2612 voices into Yamaha DX/TX System Exclusive banks is not something that Sonic QX can do itself. However, if you want to do this yourself and you have an editor that is compatible with OPM / OPP / OPZ voices, you may enter the values of your voice manually. You should start with an Init Voice and replace the values needed. Most of the values are easy to port over since they’re the same. There are a few exceptions. To convert YM2612 OUT values to DX/TX equivalents, take the OUT value and divide it by 0.75. Then add 127 to the value. D1L conversions are even easier. For converting the YM2612 D1L values to DX/TX equivalents, you simply subtract your D1L value from 15.

To get a more-in-depth understanding of how voices actually work, take a good look at Figure 5-1. The red represents the sound waves. The AR allows you to set how fast the waveforms will rise in volume. When the peak volume is reached, the volume starts to lessen at the rate specified by D1R. D1L tells it what volume level it should begin using D2R instead of D1R. As the volume continues to decrease by the specified rate of D2R, it will wait for the key to either be depressed, or to continue being held until it finally decays to nothing (if D2R isn’t 0). If the key is depressed, RR takes over from D2R to drop the sound quicker.
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It’s also important to understand the difference between a modulator and a oscillator. Looking at Figure 5-2, you’ll notice several boxes, all of them grey but one. All the boxes are operators, but #1 is more specifically referred to as an oscillator. The other boxes are called modulators. The oscillator produces a tone, and the modulators manipulate the output of the oscillator. An oscillator will basically produce a basic sine-wave. The modulators deform the sine-wave to make a sound that is a bit more complex. So, you can think of the oscillator (blue) as a speaker and the modulators (grey) as [image: image2.png]saund vate
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mathematical formula’s that are applied to what’s being produced in the oscillator. The example of a speaker is used because if the oscillator isn’t producing any sound, the modulators are useless, and the result is no sound at all. That’s why when you design a voice, you want to get the oscillators working right first. Then modify the modulators to make your voice more complex and unique.


Keep in mind that the Sonic sound driver inside the game won’t allow you to modify every part to a voice. Many parts are controlled by the sequencing code rather than programmed into the voice itself. You still have plenty of flexibility given to you, but if you’re trying to edit an OPZ voice for example that you’ve imported to Sonic QX, because it doesn’t sound exactly as it does on your DX11, it’s doubtful that you’ll have much luck. You’re free to try, but it’s important to realize that the DX synthesizers allow you to program every part of a voice directly into the voice data, whereas the Sonic sound driver limits you to parts that you’re less likely to ever need to change afterwards.
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Certain algorithms usually work better for certain instruments. This doesn’t mean that only one algorithm will ever sound good for a certain instrument, it just means that it is often found in[image: image4.png]


 practice that certain combinations usually work best. These are some recommendations for what algorithms to use for what instruments:

· (1)
Distortion guitar, high hat chopper, bass

· (2)
Harp, PSG sound

· (3)
Bass, electric guitar, brass, piano, woodwinds

· (4)
Strings, folk guitar, chimes

· (5)
Flute, bells, chorus, bass drum, snare drum, tom-tom

· (6)
Brass, organ

· (7)
Xylophone, tom-tom, organ, vibraphone, snare drum, bass drum

· (8)
Pipe organ

CHANNEL  SETUP
The channel setup is a nice feature that will allow you to ‘mix’ the channels. In addition you can also transpose the key of a track, and you can modify the tempo of the song. Remember that the voices that a channel plays will affect the output, so mix the sound carefully. Simply click on the value you want to change and use the ‘+’ and ‘-‘ buttons to modify it.

Middle C:
This is the ‘nominal’ note. Changing this will transpose the track into a different key. Each number represents a half tone. 0 is assumed to be ‘C’, so 1 is ‘C#’, 2 is ‘D’, etc.

Volume:
This is the total output of the sound. 0dB will make the voice play as loud as it’s total output volume is defined. Only carriers are affected by this. Modulators remain the same.

Tempo:
If you’re not familiar with music terms, tempo is simply the speed of the music. Higher tempo values will make the music play faster.

DRUM  EDITOR

The drum editor allows you to export the DAC samples (drum samples) from the ROM to external WAV files. Although it may take a while to export them, it does an accurate job. The drum editor cannot properly import WAV files into the game. For now, only use it for purposes of exporting samples.

Import:
This attempts to import the WAV file in the text box below, but because it doesn’t do an accurate job, it is recommended that you leave this button alone.

Read:
Before exporting a sample, you must first have Sonic QX read the information. Select the sample you want to have it read from the drop-down menu below this button. Then click the button and it will begin reading.

Save:
Once the sample has been read, you can click this button to save the information into an external WAV file.

At the top of the screen, you will see an area covered in black. When reading a sample, you will see green lines appearing here. The lines represent the samples. It is not a 100% accurate representation of the actual wave forms, but it comes pretty close and shows where the sound level is up and when it is down.

TRACK  EDITOR

This is the most popular feature in Sonic QX. The track editor allows you to import General MIDI sequence tracks into the game. GM tracks must be monophony (one note played at a time) to properly import. Sonic QX doesn’t support track numbers greater than 24, and the note range is limited from C-1 to A#6 (in Cakewalk, these notes are labeled C1 and A#8). Sonic QX currently ignores volume, velocity, modulation, tempo changes, etc. It will however detect patch changes and will ask you to specify a voice when these changes are detected.

Divide Timing By:
Because GM timing values are based on a much larger range in time, it makes sense to divide it by a specific number so that it will play at a decent tempo. The higher the dividing value is, the shorter the notes and rests will become. This will ultimately increase the tempo. A dividing value between 8 and 16 usually works best.

Import Track:
This is the track number that you want to import from the General MIDI file. Sonic QX will only import tracks 1 through 24.

Import GM:
When this button is clicked, Sonic QX will take the GM track you have specified and it will use it to replace the channel selected at the right. When a dialog pops up with a number typed in it, it is asking you to specify a voice number. The voice number will represent a voice from a YMX bank which will be requested when you go to save your imported song. 0 represents the first voice, 1 represents the second, and so on. Finally, when it reaches the end of the track, it will ask for a rest time between 0 and 1016. Since Sonic QX can’t properly loop tracks without getting out of sync, a temporary fix is to put a rest at the end of the track. You may have to experiment with different times to figure out what keeps two or more tracks in sync when they loop. If one value isn’t right, then simply import the track again and try a different number. Save the ROM and test it again.


When saving, Sonic QX will ask for a YMX bank. Simply type the name of a YMX bank you wish to use and click “OK”. All the voices in the bank will then be appended to the song in the order that they are listed in the bank. You should always have your YMX bank prepared prior to the import of your GM file. If you by chance don’t have one ready, you can use “Saxman.ymx” which can be found in the Sonic QX program directory. It includes five Yamaha TX81Z voices. They include GrandPiano, ElectroPno, Small Pipe, Trumpet81Z, and ElecBass 1. Don’t use “S2b-81.ymx” though, because it was intended as a voice backup only. You will have problems if you use it with your song.


If songs after the one you have modified are corrupted, then your song was simply too big to fit into the space available to it. Sonic QX cannot move songs to free up space yet. For now, you will simply have to be careful of how big you make your song. Perhaps organizing your parts and seeing how much you can get into a short period of time would help.

Sonic QX doesn’t allow you to use the sixth FM channel and the fourth PSG channel. These will be supported in the future. For now, Sonic QX will let you use five FM channels with the DAC enabled, and the three tone generating PSG channels.

DAC Conversions:

 Kick

C-1 (Cakewalk C1)

 Snare

C#-1 (Cakewalk C#1)

 Clap

D-1 (Cakewalk D1)

 Scratch

D#-1 (Cakewalk D#1)

 Timpani

E-1 (Cakewalk E1)

 Tom

F-1 (Cakewalk F1)

These conversions are used when you want to put a drum track into the ROM. For example, if you want a snare, you can use C#-1 (for Cakewalk, it is labeled C#1). Sonic QX will eventually be able to import drum tracks without having to use this manual conversion. For now, this is the way it must be done.

Errors:

“Invalid track.” – You have specified a track number that is less than 1.

“Tracks above 24 are not supported.” – Sonic QX only supports tracks 1 through 24. You probably shouldn’t need more than the limit anyway.

“Illegal MIDI file: Not a MIDI file.” – The header in the file wasn’t a MIDI file header. Sonic QX will assume that it is not a MIDI file.

“Illegal MIDI file: Not a type ‘1’ sequence.” – There are three main General MIDI formats. Sonic QX doesn’t support all of them. If the file isn’t format 1, it will return this error.

“Illegal MIDI file: MIDI time code larger than 32 bits.” – Your General MIDI file is most likely corrupted. The MIDI time code can be a maximum of 32 bits. If it is greater than 32 bits, Sonic QX will refuse to continue working with the file.

“Illegal MIDI file: Unknown status byte.” – If you get this error, then Sonic QX is most likely trying to read a non-status byte as a status byte for some reason. Your MIDI file may also be corrupted.

"Illegal MIDI file: Voice number is greater than 127." – Sonic QX will only support 128 voices. If your MIDI file is using a voice number that isn’t in this range, you will get this error.

"Illegal MIDI file: Note is lower than C-1" – Sonic QX will support 95 different notes. This is less than what the MIDI standard supports. If your note is lower than C-1 (C1 for Cakewalk), you will see this error. On rare occasions, you will get this error for no valid reason. Try to import your track again to be sure that Sonic QX didn’t make an error.

"Illegal MIDI file: Note is greater than A#6" – If your MIDI file uses a note higher than A#6 (A#8 for Cakewalk), you’ll see this error. Like the previous error, Sonic QX may report this error for an invalid reason. Try to import your track again to be sure that Sonic QX didn’t make an error.

"Illegal MIDI file: Track title length greater than 127 bytes." – Track titles can only use up to 127 characters. If more characters are used, Sonic QX will report this error. There really isn’t much reason to have a track title greater than 127 characters anyway.

"Illegal MIDI file: Unknown sub-status bytes." – You’re MIDI file may be corrupted. There’s greater chances that the file is simply incompatible with Sonic QX. Not all sub-status bytes will work with Sonic QX. Try to stay away from using modulation, tempo changes, etc. Try and keep your file simple to reduce problems like this.

VOICE  DATA  CHARTS

Below is a chart designed for taking notes on the setup of a voice. This chart is much like the charts that Yamaha has offered over the years for their synthesizers. This chart gets rid of the items that aren’t necessary for Sonic QX purposes. You may find it useful to print this chart out for any number of reasons. The chart just below the blank chart is the data for the “Init Voice”.

	Voice No./ Name


	Algorithm
	

	Feedback
	

	Frequency
	
	
	
	

	Detune
	
	
	
	

	Out Level
	
	
	
	


	Envelope Generator

	Attack Rate
	
	
	
	

	Decay Rate 1
	
	
	
	

	Decay Level 1
	
	
	
	

	Decay Rate 2
	
	
	
	

	Release Rate
	
	
	
	


	Miscellaneous

	Rate Scaling
	
	
	
	

	A Mod Enable
	
	
	
	


	INIT VOICE


	Algorithm
	1

	Feedback
	0

	Frequency
	1
	1
	1
	1

	Detune
	0
	0
	0
	0

	Out Level
	-6.75
	-95.25
	-95.25
	-95.25


	Envelope Generator

	Attack Rate
	31
	31
	31
	31

	Decay Rate 1
	31
	31
	31
	31

	Decay Level 1
	0
	0
	0
	0

	Decay Rate 2
	0
	0
	0
	0

	Release Rate
	15
	15
	15
	15


	Miscellaneous

	Rate Scaling
	0
	0
	0
	0

	A Mod Enable
	Off
	Off
	Off
	Off
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