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I. Introduction

 	 Ta lk ing  about  SCC (Sound Custom Chip)  i s  ta lk ing  about  KONAMI.  There 
were near  20  off ic ia l  re leases  inc lud ing  MSX games (cartr idges,  d i sks  and 
co l lect ions)  and a  few co in-op arcade games.  I t  was  in  the late  e ight ies  when 
Nemes is  I I  came to  Europe to  br ing  that  magic,  spectacular  sound to  the MSX. 
“New 8  vo ice  polyphonic  LS I  Custom Sound Chip  Mounted”,  sa id  the back cover 
of  the box.

	 S ince that  moment,  a  new generat ion  of  sound took a l l  o f  us  by  surpr i se, 
and even today we can recognize  i t s  genuine tone and remember  those 
incredib le  p ieces  and soundtracks.  Art i s t s  l ike  Masahi ro  Ikar iko,  Mutsuhiko 
Izumi,  Kazuhiko  Uehara,  Tomoya Tomita,  Yuko Kurahash i ,  Yuj i  Takenouchi , 
Tsuyosh i  Sek i to,  Mich i ru  Yamane,  etc  were the t rue magic ians  behind the 
games.

	 Nowdays,  an  act ive  MSX scene dare  to  preserve th i s  legacy.  We can f ind 
severa l  SCC software and games ( taken f rom www.MSX.org) :

•SCC B laf fer  (NT)  -  TeddyWareZ 
•SCC Mus ixx  -  Tyfoon Soft 
•Tr i lo  Tracker  -  Mus ic  t racker  for  PSG+SCC by  Tr i lobyte 
•Super  Mus ic  Ed i tor  3.0  -  Xe laSoft 
•Fony’s  Demo Disk  1  -  Fony 
•SCC Mus ix  d i sk  -  Fuzzy  Log ic 
•L i lo  (N inj inkun 1)  by  KAI 
•SCC Mus ix  d i sk  #1  -  Impact 
•MuSICA -  Japanese mus ic  composer  ( re leased long  t ime ago,  dur ing  the MSX 
era) 
•Konmouse,  a  Mouse contro l led Konami  SCC mus ic  p layer 
•Al l  k inds  of  Konami-mus ic  (SCC)  on Takamichi  Suzukawa’s  pages 
•The Monster  Hunter  (Arthur´s  Quest)  -  Ner laska  Studio  (Needs  external  SCC 
or  SCC+ ) 
•The Goonies  ´r´  good enough -  Kra l izec 
•Manbow 2  -  Norakomi 
•The best  of  Hamaraja  n ight  (Cartr idge vers ion) 
•Montana John and the Templar’s  Treasure  -  In f in i te 
•Dr.  Pi l l  -  In f in i te

	 So,  the MSX and SCC sound seem to  be more a l ive  than ever.

Tr i lo  Tracker  i s  the u l t imate too l  for  creat ing  mus ic  with  the MSX.  I t  has  p lenty 
of  profess ional  features  and can arrange the most  complex p ieces  without  any 
shadow of  doubt.

But,  what  i s  exact ly  SCC and how i t  operates?   Let’s  have a  look. . .

II. Contents

 	 Th i s  tutor ia l  i s  intended to  be an attachment  to  the of f ic ia l  manual :

http://tr i lobyte-msx.com/Tr i loTracker/ index.php/Main_Page
(on l ine  wik i  manual  and main  program to  download)

Please read carefu l ly  the of f ic ia l  manual  to  become fami l iar  with  the bas ic 
operat ion  and usage of  Tr i lo  Tracker. 	Th is  package comes with  a  * .PDF f i le 
( th i s  tutor ia l ) ,  a  l i t t le  app (Nezplug++)  and two * .DSK images  (MSX f loppys) :

-D ISK1 (example songs) :

TITLE COMMENTS

1.  SOLIDSNK.TMU ( * ) A medley  with  three famous  ‘Meta l  Gear’ themes:  So l id 
Snake intro/MGS theme for  PSX/Theme of  Tara

2.  PARACOVE.TMU Just  a  vers ion  of  ‘Paradise  Cove’ by  Tanger ine Dreams 
(1989,  L i ly  on  the Beach a lbum)

3.  SDSNATCH.TMU ‘Di f f icu l t  Move’,  the awesome intro  of  SD-Snatcher

4.  JUDAGEAR.TMU A mix  between Judas  Pr iest ’s  ‘Pa ink i l ler’ and act ion 
theme for  Meta l  Gear  (MSX2)

5.  USASST1.TMU Usas  s tage 1  arranged for  SCC

6.  WILDARMS.TMU This  superb song wr i t ten by  Mich iko  Naruke i s  l ike  a 
‘Spaghett i  Western’ p iece for  a  PSX RPG game

7.  ANDOROGY.TMU The Andorogynus  Stage 1  theme converted with  SCC 
sound

8.  NEM2INTR.TMU A tr ia l  by  f i re  for  test ing  the incredib le  ‘wave morphing’ 
effect.

( * ) -Extra  RAM i s  needed to  run th is  song with  a l l  patterns.

-D ISK2 ( inst rument  sets ,  waveforms and macros) :  Th i s  f loppy conta ins  a l l 
inst ruments  of  the prev ious  songs.  Th is  could  be usefu l  to  s tart  a  new song with 
a l l  inst ruments  loaded.  I t  a l so  conta ins  a l l  waveforms and macros  (ampl i tude 
envelopes) .  With  these e lements  you can create  your  own set  of  inst ruments. 
S ince you can only  load 16  waveforms at  the same t ime,  you can choose f rom 
more than 40  waveforms.

CAUTION!:  Make sure  to  save a  BACKUP of  every  d i sk  before  you start  the 
workshop sess ion.  I t  i s  a  good pract ice  to  make a  backup just  after  the sess ion 
too.  Th is  could  save a  lot  of  hours  and ef fort . 



	
IV. Waveforms

	 Each mus ic  inst rument  has  i t s  own t imbre or  resonant  character.  I f  we 
analyze the pulses  we f ind something  l ike  th i s :

	
	 The SCC was  des igned to  emulate  th i s  through 32-byte  wavetable.  Thus, 
we can enter  an  hexadecimal  number  of  two d ig i t s  ( f rom 00 to  FF)  in  each 
byte.  We can def ine 256 va lues  ^  32  bytes  =  115792089237316195423570985
008687907853269984665640564039457584007913129639936 waveforms ! :

	
	 Image taken from MuSICA software

III. Configuration

 	 You can run Tr i lo  Tracker  on rea l  MSX2 computers  or  h igher  (MSX2+, 
Turbo-R).  Nevertheless ,  you can use  an emulator  (Open MSX/Blue MSX or 
s imi lar ) .  As  a  matter  of  cho ice,  I  use  B lue MSX for  the ease  to  load/create/
usage of  v i r tua l  f loppys  and double  d i sk  deck.  These are  the sett ings:

-MSX Turbo-R mode (at  60Hz)
-4  mbit  RAM extens ion on cartr idge s lot  1  (extra  RAM =  extra  patterns)
-Normal  SCC on cartr idge s lot  2
-Tr i lotracker  DSK on d i sk  s lot  1
-Songs/Waveforms/Instruments  DSK on d i sk  s lot  2

I f  you are  go ing  to  render  the songs  to  a  * .wav/ogg/MP3 f i le ,  you can adjust 
the speed/tempo with  the % emulat ion  speed knob (B lue MSX)  and get  just  the 
perfect  tempo.

Tri lo  Tracker  running  on Blue MSX.  The behaviour  of  the sound i s  d i f ferent  depending  on the 
hardware.  Espec ia l ly  the balance between PSG/SCC volumes.  Make sure  to  test  every  machine 
before  you are  comfortable  with  the sound/results .  You can adjust  the balance between PSG/
SCC with  [ctr l ]+m, and then use  the cursor  left  or  r ight.



	
V. Hands on: SCC waveforms

	 A l though we can def ine up to  1157920892373161954235709850086
87907853269984665640564039457584007913129639936 waveforms,  but 
obvious ly  most  of  them are  unusable  because they haven’t  any  mus ica l  va lue. 
On the other  hand,  we can create  a  fu l l  co l lect ion  by  our  own.  I  have made a 
s imply  test :

	
	 Th i s  method g ives  us  mult ip le  poss ib i l i t ies  of  creat ing  sounds  f rom real 
sources,  but  ta lk ing  about  SCC and KONAMI,  we may want  the or ig ina l  sets 
too.  Never  mind!  I  have prepared a  fu l l  co l lect ion  of  off ic ia l  waveforms.  
Let’s  arrange a  table  with  shapes,  names and most  common uses  for  your 
pleasure:

From a t rue waveform of 
an overdr iven gu i tar  ( lef t ) 
I  have drawn -by  eye-  the 
wavetable  in  Tr i lo  Tracker 
( r ight) .  I  can assure  you 
i t  rocks!  ( i f  you l i s ten to 
JUDAGEAR song you wi l l 
not ice  of  those  sounds)

waveform name notes

SQUARE

Good when coupled with  PSG tones  ( i t  has  the 
same squarewave).  Depending  on the Macro 
(ADS),  we can have d i f ferent  shapes  for  f lutes, 
leads  or  p ianos

DOUBLE
SQUARE

I t  sounds  one octave h igher  than the prev ious. 
I t  can be coupled with  the prev ious  one for 
morphing  ( see wave morphing  on page 23 )

SAW Good for  synth  sounds  l ike  leads  or  pads

DOUBLE SAW
I t  sounds  one octave h igher  than the prev ious. 
I t  can be coupled with  the prev ious  one for  mor-
phing  ( see wave morphing  on page 23 )

PIANOBELL Good for  p iano and/or  bel l  sound,  even i t  i s 
used as  a  f lute  (King’s  Va l ley  I I )

waveform name notes

SAW UP Su i table  for  synth  sounds  l ike  leads  or  pads

SAW DOUBLE
I t  sounds  -more or  less -  one octave h igher  than 
the prev ious.  I t  can be coupled with  the pre -
v ious  one for  morphing  ( see wave morphing )

FLUTE For  a  dark,  warm f lute

FLUTLOUD Same of  above,  but  louder

DOUBLE This  sound has  double  octave ef fect

LEAD For  synth  lead

BELL Bel l  sound with  a  very  h igh  sound reg i s ter

CLAVI For  harps ichords,  c lav inets  and instruments  with 
aggress ive  attack

ORGUE This  i s  the church organ  wave.  A very  gent ly 
attack  i s  needed

PIANOKV2 The name says  i t  a l l :  perfect ly  su i table  for 
p iano



waveform name notes

N3BASS Electr ic  and punchy bass  used in  Nemes is  I I I

BASS1 Another  bass

BASS Another  one

TOM With the r ight  macro  ( tone drop)  i t  sounds  very 
cool

XYLOPH For  xy lophone

STRINGS For  Str ing  sect ion  at  low or  h igh  reg i s ter

P IANO3 For  p ianos  or  be l l s

ATTACKSN

Certa in  sounds  can be modeled by  waveform 
changes.  Th is  one can be p laced in  the very 
beg inn ing  of  the note  and then we change ( see 
waveform change )

VENOMBASS
“Dr.  Venom attempted a  Coup d’etat”.  Th is  i s 
the bass  sound used of  Nemes is  I I  ‘A i r  Batt le’ 
(pre-bonus  s tage)

VIOLIN/
PIANO2

Modeled after  a  rea l  v io l in  waveform. I t  real ly 
works.  I t  a l so  can be used as  p iano,  depending 
on the macro

waveform name notes

ODGTR1 I  have bu i l t  th i s  f rom a  rea l  overdr iven gu i tar.  I t 
works  f ine.  I t  i t  used on ‘Judagear’ song

ODGTR2 This  can be coupled with  the prev ious  to  get 
interest ing  double  t racks

NYLONGTR Modeled after  a  ny lon gu i tar.  Used in  ‘Wi ldArms’ 
song

NYLONLOW This  can be coupled with  the prev ious  to  get 
interest ing  double  t racks

SD INTRO Used on SD-Snatcher  intro  and Nemes is  I I  int ro

SC BASS Another  bass  sound

TAIL Used on ta i l s  for  long  notes

WHISTLE Perfect  for  a  whist le  sound.  Used in  ‘Wi ldArms’

TRUMPET For  brass  intruments  l ike  t rumpets

LOUD1 Kind of  s inuso id.  Powerfu l  and deep for  leads 
and melodies



waveform name notes

PIANO4 Another  p iano to  choose f rom

PIANOBEL2 Pianobel l  with  lower  vo lume.  Su i table  for  de lay 
t rack

. . . [Exper iment  yourse l f ! ]

VI. PSG sound

	 Bas ica l ly,  the PSG sound i s  generated by  the AY-3-8910 ch ip,  and i t  i s  based 
on three channels  with  s ing le  square waveform (see waveform table) .  We have 
one more channel  of  no i se,  which can be coupled to  any  of  the prev ious  three. 
For  th i s  reason we can create  some n ice  drum sounds  i f  t reated proper ly.  In 
the inst ruments  d i sk  there  are  severa l  PSG sounds,  inc lud ing  a  complete  drum 
set.  For  example,  the snare  drum i s  ach ieved th i s  way:

	
	 A long with  the snare  we have severa l  sounds  for  bassdrum, h i -hats  (open 
and c lose) ,  r ide  cymbal,  toms  and a  few melodic  tones  to  complete  the PSG 
set.  I t  i s  important  to  f ind  the r ight  note  for  them. For  example the snare 
can be tuned with  the bass  notes  of  the song,  and depending  on the octave 
chosen,  we can have more punch or  a  subt le  h i t  l ike  jazz  snaredrums.  In  the 
inc luded song ‘SOLIDSNK.TMU’,  I  chose these notes  for  each drumset  e lement 
s ince the song’s  main  note  i s  F# :

-  F#2  for  bassdrum
-  B8  for  h i -hats
-  F#3  for  the snare
-  G3 to  E4  range  for  toms

	 We can say  that  Hi-Hat  sounds  are  ava i lab le  with  noise+tone  or  noise 
only.  Th is  i s  a  matter  of  taste,  of  course.  We have to  of fer  var iety  throughout 
the soundtrack.  Th is  i s  the key.

We start  with  a  very  short  but  punchy sound 
( red f rame)  and then we switch qu ick ly  f rom 
tone to  noise  (green f rame)  and gradual ly 
lower  a  few steps  the f requency of  the no ise. 
Of  course  we have to  g ive  the overa l l  sound a 
r ight  shape (ye l low fame). In  fact,  a  rea l  snare 
drum sounds  pretty  s imi lar :  I t  has  two sources 
of  sound:  the drum i t se l f  (A)  and the snares 
(B) .  With  PSG we can emulate  both  parts  of 
the sound (attack+body/ta i l ) .

	 A l l  the  prev ious  waveforms are  inc luded in  the * .dsk  image attached. 
Of  course  there  are  more and more waveforms to  d i scover  and to  create.  So, 
exper iment  yourse l f  and bui ld  a  wav- lab with  Tr i lo  Tracker  in  order  to  get  just 
the sound you are  look ing  for.  At  the end of  th i s  tutor ia l  there  i s  an  appendix 
expla in ing  how to  get  the exact  waveform from Konami’s  SCC games.

This  i s  the back  cover  of  Nemesis  I I ,  the f i r st  v ideogame 
with  SCC in  Europe ( I  have read that  F1-Spir i t  was  the f i r st 
in  Japan)



	 With  PSG sound ( squarewave tones  and no ise)  we can create  p lenty  of 
soundtrack  p ieces.  The most  part  of  the MSX BGMs were wr i t ten exc lus ive ly 
with  PSG sound.

S ince the noise  can only  sound on one channel ,  we may suggest  th i s  t rack 
management  for  opt imal  ef f ic iency:

PSG Channel  1:  Drums,  Bass  and no isy  sounds 
PSG Channel  2:  Bass ,  melody
PSG Channel  3:  Melody,  ornaments,  de lays,  melody harmony

When i t  comes to  deal  with  mus ic  tones,  we only  f ind  these no isy  sounds  in:

-Snare
-H i -Hats
-Some cymbals  or  percuss ion  ef fects  l ike  shakers

On the other  hand,  the fo l lowing  sounds  don’t  need to  have no ise:

-Bassdrum
-Toms
-R ide
-Melodic  tone sounds  (of  course)

	 With  th i s  in  mind,  on large SCC arrangements  we can p lace drum elements 
on e i ther  PSG channels  1  & 2  (no i se/tone)  s imultaneous ly.  In  the attached 
song named JUDAGEAR.TMU we can f ind on pattern  006 the drum elements  on 
channel  1  ( snare  and Hi -Hats )  and channel  2  (bassdrum).  On pattern  014 there 
i s  a  common tr ip let - rhythm sect ion  with  snare+r ide (Ch.1)  and bassdrums 
(Ch.2) .

	 Another  example can be found in  PARACOVE.TMU song.  I f  we locate 
pattern  016 we can l i s ten to  some toms on channel  3  to  re inforce the channel 
1 or  f i l l  th i s  sect ion  as  wel l .

	 Very  often,  a  melodic  PSG channel  can be coupled to  a  main  SCC melody, 
with lower  vo lume and s l ight  detune (E68/E69  command).  Th is  i s  p laced a  few 
steps  forward to  create  some delay+chorus  ef fect  with  the melody and ra i se 
i t  up  as  lead ro le  in  the p iece.  In  the song PARACOVE.TMU we can f ind th i s 
severa l  t imes: 

-Pattern  009 to  015,  or  Pattern  022 to  026

In  the song NEM2INTR.TMU we have a  perfect  chorus+delay.  You can set  those 
channels  on  so lo  mode and test  d i f ferent  pa i r  of  va lues  (E61/E68,  E62/E69, 
etc, . . ) :

-Pattern  003 to  006 (on channel  5/6),  or  Pattern  012 (on channel  5/6)
	
	 Of  course  we can arrange the main  melody with  PSG sound,  and p lace 
secondary  t racks  (chords/ornaments/arpegg ios/etc)  with  SCC channels .  Try  out 
yourse l f  with  d i f ferent  sounds/envelopes.  Somet imes  the s impler  arrangements 
are  the more ef fect ive  ones.

	 There i s  one important  th ing  about  vo lume.  PSG has  non l inear- logar i thmic 
volume,  and SCC has  l inear  vo lume.  You can hear  the d i f ference when lower 
or  ra i se  a  few va lues.  For  example:  you start  with  a  melody (SCC)  and a  bass 
(PSG)  at  vo lume F  ( the h ighest ) .  Then you lower  both  th i s  way:  F>E>D>C>B>A>9 
and you wi l l  not ice  the PSG bass  i s  a lmost  inaudib le:

	 We have to  ba lance by  ear  the vo lumes of  the ent i re  mix.  The fo l lowing 
table  ind icates  how to  ach ieve the best  resu l t s  when i t  comes to  deal  with 
normal  sect ions  of  the p iece ( taken f rom Pxtone manual ) :

SECTION RELEVANCE
( in  vo lume) COMMENTS (NOTES)

1.  DRUMS 80% -They must  sound c lear  and 
present,  with  the bass .

2.  BASS 80%

- I t  must  sound c lear  and 
present,  with  the drums.  Very 
often,  we have both PSG+SCC 
bass  t rack  (doubled)

3.  MAIN MELODY 90%

- I t  has  to  sound over  a l l  parts . 
A l so  a  chord phrase  or  arpegg io 
could  be the main  melody in 
certa in  parts .

4.  S IDE TRACKS
 (CHORDS,  RHYTHM L INES, 
ORNAMENTS,  FX)

50-70%
-They must  support  the body of 
the p iece in  the mid-range and 
h ighest  range occas ional ly.

	 The main  target  i s  the overa l l  sensat ion  of  ba lance.  Every  part  has  i t s 
own ro le  in  the p iece and thus,  we have to  g ive  them the r ight  p lace.



VII. ADSR: The Macro section

	 Once we have our  waveform def ined,  we have to  deal  with  the shape or 
ampl i tude envelope.  Th is  means  one step more to  the des i red sound goal .  The 
fo l lowing  graphic  shows the genera l  case:  we have to  set  the attack  or  how 
the sounds  s tarts ,  Then we have the decay ,  a  subt le  decreas ing  in  the vo lume 
(opt ional ) .  The looping  part  i s  the susta in ,  or  the vo lume of  the sound whi le 
a  key  i s  ho ld.  Th is  susta in  can be programmed as  a  vo lume s lope i f  we want  a 
long  (or  short )  decay ef fect.  Then we have the re lease ,  or  the vo lume fadeout 
when a  key  i s  of f :

	 Tr i lo  t racker  i s  capable  of  do ing  th i s  and i t  adds  some extra  features. 
We can introduce some var iat ions  on tone sound,  no i se  f requency,  turn  on/
off  the tone/noise  for  each step and f ina l ly  creat ing  a  loop reg ion for  the 
susta in.  The fo l lowing  image shows the correspondence between the ADSR and 
the Macro:

	 The Macro  sect ion  i s  l ike  the vert ica l  vers ion  of  the ADSR d iagram. The 
t ime runs  f rom up to  down.  The very  f i r s t  co lumn shows the loop area (R  to 
end),  then we have the tone/noise  switches.  The three d ig i t  co lumn operates 
the tone dev iat ion.  Th is  i s  usefu l  to  create  ‘v ibrato  loops’ or  interest ing 
attacks.  The two d ig i t  co lumn has  the same effect  over  the no ise  f requency 
(h i/ low)  and f ina l ly  the last  co lumn shows the vo lume ( f rom 0  to  F) .  We can 
ach ieve a l l  ADS (green l ines)  but  not  the re lease  ( red f rame).  Instead we can 
use the command Axx .  In  the fx  sect ion  we wi l l  expla in  how do i t .

	
	 Be low we can see two examples  of  the Macro  usage.  On the left  we have 
a ‘ tom shape’,  with  descending  vo lume (green)  and tone ( red).  On the r ight  
we have a  looped sect ion  (ye l low)  with  tone osc i l lat ion  to  create  a  deep 
v ibrato  when a  note  i s  ho ld  ( susta ined):

	 No need to  say  -aga in-  that  i t  i s  s t rong ly  recommended to  read the on-
l ine  manual  for  Tr i lo  Tracker,  espec ia l ly  the controls ,  effects  and instrument 
editor  sect ions:

http://tr i lobyte-msx.com/Tr i loTracker/ index.php/Main_Page

	 I  recommend to  adjust  the parameters  test ing  the sound at  the same 
t ime,  togg l ing  with  the space bar  between data  entry  and keyjazz  mode,  which 
enables  a  mus ic  keyboard to  p lay  the sounds  whi le  tweaking  va lues.  P lease 
keep in  mind that  a  waveform+macro=instrument .  Combin ing  both  you can 
create  a  fu l l  pa lette  of  sounds.  You can use  the same macro  e i ther  for  PGS/
SCC,  l ike  ‘ tom’ for  example.  In  the d i sk  prov ided there  are  tons  of  macros 
(envelope or  ampl i tude shapes) :  leads,  pads,  gu i tars ,  p ianos,  be l l s ,  s t r ings, 
toms,  complete  drum set,  PSG instruments,  etc.  

The fo l lowing  image shows the macro 
parameters  for  a  r ide  cymbal  envelope. 
I t  s tarts  loud and then the vo lume 
gradual ly  decreases  (of  course  the v iew 
i s  not  complete,  but  you can imagine the 
further  va lues  9,9,8,8,7,7,6,6,5,5,etc) :

Somet imes  we can introduce 
some quick  va lues  at  the very 
beg inn ing  of  the sound.  Two 
oppos i te  va lues(+/- )  in  order 
to  g ive  the attack  a  s t rong and 
percus ive  punch.  The h igher 
va lues,  the more punch.



VIII. Overview of pattern area

	 Let’s  wr i te  some notes  and p lay  mus ic!  With in  the pattern  area ( image 
below)  the f i r s t  three co lumns ( red f rame)  are  reserved to  PSG sound and 
co lumns 4  to  8  are  for  SCC (green f rame).  P lease  keep in  mind that  channels 
7 and 8  share  the same waveform. This  i s  due to  the ch ip  spec i f icat ions.  After 
reading  the Tr i lo  Tracker  on l ine  manual ,  we are  ready to  create  mus ic.  In 
genera l  terms,  we can g ive  the channels  d i f ferent  tasks:

-PSG channel  1:  for  drums
-PSG channel  2:  bass  re inforcement/melody
-PSG channel  3:  melody delay/arpegg ios
-SCC channel  1:  bass
-SCC channel  2,3:  s ide  t racks  l ike  chords  or  arpegg ios
-SCC channel  4,5:  melodies  with  delay/chorus

	 Of  course  th i s  i s  on ly  a  suggest ion.  There are  very  complex arrangements 
made of  cont inuous  changes  and t r icks.  For  the fo l lowing  sect ions,  I  wi l l 
take some examples  main ly  f rom the song ‘SOLIDSNK.TMU’ to  expla in  the 
art icu lat ions  and t ips .

	
IX. Tips, tricks and articulations

	 For  th i s  sect ion,  p lease  load the song (SOLIDSNK.TMU) and have a  look 
at  pattern  area when requi red.  With  [Ctr l ]+cursor  left  or  r ight  we can move 
among the patterns.  With  [ENTER]  we can p lay  the se lected pattern  in  loop 
mode.  A l so  with  numbers  1,2, . . . ,8  we can d i sable/enable  the channels  1  to  8 
dur ing  p layback.  Th is  i s  very  usefu l  to  l i s ten carefu l ly  to  one spec i f ic  melody/
effect/drum pattern/etc.  We can change the vo lume,  inst rument  and note  for 
each row,  but  can we change the waveform? Yes!  of  course.  Let’s  s tart !

A)  WAVEFORM CHANGES

	 Somet imes  we can bu i ld  cool  sounds  just  by  chang ing  the waveform at 
s t rateg ic  po ints :

	
	 Depending  on the song speed ( tempo)  we can p lace a  wavechange command 
(BBx ,  red f rame)  in  order  to  get  interest ing  sounds.  In  the pattern  No.  13 
there  are  a  sound with  th i s  ef fect  in  channels  7  and 8.  Exper iment  yourse l f 
and create  hybr id  sounds  with  th i s  technique.

	
B)  NOTE SL IDES

	 I t ’s  very  common in  melodies  to  s l ide 
certa in  notes  f rom c lose  ones.  To ach ieve th i s , 
wr i te  the target  note  just  be low the or ig in  note 
and p lace a  3xx  command on the r ight.  Add a 
few l ines  below with  ‘300 ’ to  cont inue the s l ide 
unt i l  i t  i s  completed.  By  t r ia l -error  you have to 
test  which i s  the best  s l ide  speed  for  the ef fect. 
There i s  an  example in  pattern  No.  11,  channel  6 
of  the song.



C)  NOTE DROPS

	 Some sounds  add an interest ing  ta i l  when they are  dropped to  low 
reg i s ter.  With  2xx  command we can drop the note  just  at  r ight  speed.  I t ’s  a 
good idea to  drop notes  after  a  long  v ibrato,  or  s imply  a l ternate  them every 
a  few measures,  but  do not  abuse on them. Use with  caut ion:

	
In  pattern  No.  13  we f ind th i s 
note drop just  after  a  short 
v ibrato,  to  create  the chord 
ef fect  gu i tar  which i s  dropped 
down when executed.  P lease 
not ice  of  the vo lume decreas ing 
(C,B,A,9,6,3, . . ) .

	
D)  VOLUME DYNAMICS AND FADE OUT

Volume contro l  i s  essent ia l  when i t  comes 
to  get  the best  resu l t s .  We must  watch 
out  the vo lume va lues  for  a l l  t racks  in 
a l l  patterns  and somet imes  i t  i s  needed 
a  dynamic  curve for  certa in  events.  We 
can change the vo lume va lue just  by 
enter  an  hexadecimal  number  (0  to  F) 
to  the r ight  of  inst rument  number.  In 
pattern  No.5  we introduce the chords  in 
channels  7  and 8  with  a  gent ly  increas ing 
of  vo lume (va lues:  3,  4  and 5)

We can a l so  perform a 
vo lume fadeout  with  Axx 
command.  Th is  can replace 
the Release  sect ion  on the 
ADSR shaping  system. In 
pattern  No.  5  (end)  there 
are  one example.

E)  FAKE DELAY

	 Th i s  technique i s  a  wel l -known one in  the ch iptune mus ic.  S imply  by 
copy ing  one melody or  t rack  f rom one channel  to  another,  p lac ing  i t  1/2 part , 
3/4 part ,  1  part  or  2  parts  be low (you have to  set  the t iming  and l i s ten).  I t  i s 
very  important  to  set  the vo lume low for  the delay  t rack. 

Somet imes  we can do an economy operat ion:  two t racks  ( the main  melody 
and i t s  de lay  t rack)  are  jo int  into  one s ing le  t rack,  i f  the gaps  a l low us  to 
do i t .  Look for  pattern  No.  8,  channels  5  and 6  ( red f rame).  P lease  l i s ten 
and then go  to  pattern  No.9,  channel  5  (green f rame).  We put  two into  one, 
and nobody can say  they sound d i f ferent.  Th is  i s  because of  the masked 
f renquencies  of  the rest  of  channels .  Of  course  two channels  are  not  the 
same than one s ing le  channel ,  but  deal ing  with  the same instrument  and 
some delay,  i t  i s  a lmost  ind i s t ingu ishable.  Pay  attent ion to  constant  vo lume 
changes  (E,5,E,5,E,5, . . . . )

F)  V IBRATOS AND DETUNES

	 This  i s  one of  the most  important  ef fects .  But  we have to  use  i t  wise ly, 
or  we wi l l  have an exaggerated p iece fu l l  o f  hard-to- l i s ten melodies.  The ear 
percept ion i s  very  sens i t ive  to  tone changes.  The v ibrato  has  to  arr ive  just  in 
the r ight  moment.  I  use  i t  on  the melodies  -main ly  on long  notes- ,  but  rare ly 
in  the beg inn ing  of  the note.  We have to  g ive  the note  a  breath  ( see image), 
and then,  un leash  the capt ivat ing  power  of  the v ibrato  with  4xy  command:

We have a l so  the commands  E40,  E41  and E42 ,  which sets  the shape of  the 
v ibrato  wave for  a l l  t racks  ( t r iangular/s inuso id/squared).  I  prefer  E41 ( s inuso id) 
because of  i t s  behav iour,  but  th i s  i s  a  matter  of  taste.



	 Tr i lo  Tracker  prov ides  the 4xy  command,  where x  i s  v ibrato  speed and y 
i s  the  v ibrato  depth.  You have to  test  e i ther  PSG and SCC,  e i ther  low notes 
and h igh  ones,  because th i s  command has  d i f ferent  behav iour  depending  on 
the case.  The example song (SOLIDSNK.TMU) i s  fu l l  o f  v ibratos.  I  l i ke  the more 
the ones  f rom pattern  No.21,  22,  23, . . .  in  the long  notes  ( red f rame).  Another 
cool  fx  i s  the chorus  or  double  detune.  When we have two channels  with  the 
same melody (or  de layed melodies) ,  we can p lace a  201  command on each note 
of  the main  and 101  command on each note  of  the other  ( see green f rame). 
With  1xx  we ra i se  the tone,  but  we only  enter  101 ,  a  s l ight ly  detune over.  On 
the other  hand,  we have 2xx  command for  lower ing  the sound.  We use  201  to 
combine with  the prev ious  detune (101 ) .  Thus,  we set  the ba lance between 
both tones,  creat ing  a  r ich,  chorus  ef fect  which g ives  the sound more body. 
Nevertheless ,  you a l so  can use  the fo l lowing  genera l  commands:
E5y  for  note  detune.  Y  va lue sets  the tone of fset  (detune)  for  the note  be ing 
p layed.  E6y  for  t rack  detune.  Y  va lue sets  the t rack  detune for  a l l  notes 
played t i l l  set  d i f ferent ly.  Both  can have va lues  [0. .7]  for  pos i t ive  detune 
and [8. .F]  for  negat ive  detune ( -1. . -7) .  I f  you load the song JUDAGEAR.TMU, I 
use E60/E68  detune commands  on main  so lo  (pattern  029,  channels  7  & 8)  to 
create  a  cool  chorus  +  delay  ef fect  on the fast  and t r icky  melody.

G)  ARPEGGIOS AND RUNS

	 I t  i s  a l so  important  to  introduce some brushstrokes  at  certa in  t imes  ( l ike 
ornaments)  to  f i l l  some parts  and espec ia l ly  to  he lp  with  the t rans i t ion  po ints . 
For  th i s  we can wr i te  a  fast  group of  notes  fo l lowing  a  melody,  arpegg io  or 
sca le  with in  the current  harmony passage,  and g ive  them enough vo lume to  be 
heard,  but  avo id ing  them to  have the main  ro le.  These ornaments  enr ich  the 
overa l l  resu l t  and g ive  the p iece a  profess ional  f in i sh.

	 In  the example song we can f ind severa l  runs  ( red f rame),  arpegg ios  and 
ornament  t racks  (on channel  5  most  of  the t ime):

-  Pattern  37
-  Pattern  36  ( t rans i t ion)
-  Pattern  44  ( t rans i t ion.  P lease  not ice  of  the delay  t rack)
-  Pattern  47  ( t rans i t ion)
-  Pattern  48/49 ( s ide  t racks  for  re inforcement  purposes)
-  Pattern  53  ( t rans i t ion)
-  Pattern  57  ( t rans i t ion)

H)  TEMPO CHANGES

	 I f  we add a  Fxx  command at  any  channel ,  we can create  d i f ferent  tempo 
at  certa in  s tep of  the song.  Th is  i s  usefu l  for  r i tardando ,  or  gradual ly  s low 
down the song (at  the end).  In  the current  example there  i s  one po int  at  the 
‘Metal  Gear  Sol id  theme’  (p laystat ion)  when we s low the tempo on purpose to 
introduce a  deeper  feel ing  in  the melody.  I ’m ta lk ing  about  pattern  No.  32, 
when the melody changes  i t s  tonal i ty  f rom C# to  D#.



I )  HARDWARE ENVELOPE (only  for  PSG)

	 We can take advantage of  th i s  fantast ic  feature  in  many cases.The AY-
3-8910 soundchip  prov ides  us  a  co l lect ion  of  ampl i tude envelopes  and we can 
cal l  them automat ica l ly  by  commands  8xy  ( f requency)  and EEx  ( type).  When 
a Hardware Envelope i s  ca l led,  the Macro  i s  bypassed for  that  note.  P lease 
not ice  when you t r igger  a  EEx  command,  you have to  add EE0  to  cont inue 
the envelope ef fect  on the note(s ) .  The normal  procedure i s  f i r s t  sett ing 
the f requency (va l id  for  a l l  notes  on that  channel )  and then t r igger  the EEx 
command.  Let’s  show some n ice  tables:

J)  WAVE MORPHING

This  i s  the jewel  in  the crown of  the ef fects .  Wave Morphing  (Cxy )  lets  you 
change gradual ly  f rom one waveform to  another.  x  va lue sets  the target 
waveform number  ( f rom 1  to  F)  and y  va lue sets  the speed of  change ( f rom: 
1=fast  to  F=s low).  With  th i s  command you can:

1.  Create  fade out/ in  ef fect.  S imply 
set  the target  to  a  b lank waveform 
(or  v iceversa) :

2.  Create  some sweep ef fect.  S imply 
set  the target  to  another  waveform 
and you wi l l  t ransform from A to  B 
or  v iceversa.  I f  you add Cx0 every 
few rows,  you can get  endless  mult i -
morphing:

3.  Create  s lave morphing  on para l le l 
channels .  S imply  set  C00  on  these 
channels  and you wi l l  have a  complete 
morphing  chord s imultaneous ly: 

v

4.  Create  morphing  phrases  for  a 
melody.  S imply  set  C00  on  every  note 
and the morphing  wi l l  go  though the 
fu l l  phrase,  so lo  or  melody:

On the left  we have the envelope 
shapes,  f rom 1  to  15.  We have 
to  enter  them with  hex code 
(EE1  to  EEF ) .  Above we have the 
f requency per iod (grey) .  We have 
to  enter  i t  f rom 801  to  8FF .

The example on the r ight  shows the analys i s 
of  a  bassdrum (BD)  wave created with  the 
macro sect ion  ( red f rame)  in  compar i son with 
another  one created by  Konami  (green f rame). 
I f  you pay  attent ion you wi l l  not ice  the macro 
sect ion  i s  not  capable  of  bu i ld ing  th i s  type 
of  sudden decay.  Th is  i s  what  mus ic ians/
engineers  ca l l  ‘ t rans ient’ :  a  shape with  h igh 
attack  level  and sudden vo lume decreas ing. 
To ach ieve th i s ,  the EEx  command i s  the 
so lut ion:

I f  we choose the commands  80D  and EE3 on the note  A-2,  we achieve a  c lean, 
t rans ient  bassdrum sound just  l ike  Konami.  But  p lease  keep in  mind that 
hardware envelopes  can create  a  h igh  var iety  of  ef fects  and sounds.  Just 
exper iment  yourse l f  with  the va lues  and envelopes.

The perfect  BD:  we can 
create  th i s  with  EEx 
command.  You can l i s ten 
to  i t  in  NEM2INTR.TMU 
song (PSG drums)

I f  you load the p iece NEM2INTR.TMU from the sample  d i sk,  you wi l l  not ice  of 
the many uses  of  th i s  spectacular  ef fect:  we got  sounds  which are  t ransfor -
med f rom saw to  square,  f rom double  to  s imple,  f rom treble  to  bass . . . there 
are  tons  of  combinat ions  and you can a lways  ach ieve interest ing  morphings. 
You can a l so  s top the ef fect  with  des i red waveform s imply  by  adding  the BBx 
command (set  waveform).  Only  Sol id  Snake  and Space Manbow  had th i s  superb 
ef fect.  And now Tr i lo  Tracker  too!



	 Another  example could  be a  ny lon gu i tar  taken f rom a rea l  one.  I t  i s  very 
important  to  set  the wave per iod when i t  crosses  by  zero  ( the green f rame 
conta ins  one per iod):

	 Try  to  record/col lect  and analyze as  many sounds  as  you may be interested 
in.  On th i s  way you can increase your  co l lect ion  of  t imbres  and waveforms.

XI. Appendix 2: How to get the exact Konami’s 
waveforms

	 In  the package we have inc luded a  n ice  too l  ca l led ‘Nezplug++’ ( for  Pc/
Windows).  Th is  l i t t le  program i s  capable  of  p lay  * .KSS  f i les  ( some of  these f i les 
are  extracted f rom Konami  games with  SCC or  MSX games).  More informat ion 
on the fo l lowing  l inks:

http://offgao.no- ip.org/program/  (NEZPLUG++ s i te,  Japanese)

http://anon48.f -m.fm/kss/   (KSS  f i les  s i te)

http://home.hccnet.n l/s .v.n imwegen/kss/   (KSS  f i les  s i te)

S imply  open the Nezplug++ by 
double  c l ick  on the ‘cup icon’ and 
load any * .KSS  f i le  by  c l ick ing  on 
the red button

X. Appendix 1: How to study digital waveforms

	 There are  p lenty  of  poss ib i l i t ies  on  the internet  just  to  get  a  good 
software ( f reeware or  not)  to  process  and t reat  the audio  p ieces.  One of  the 
best  i s  Audac i ty:

	 With  th i s  program you can record/ import/open d i f ferent  p ieces  of  audio 
( * .wav)  and analyze the i r  waveforms carefu l ly.  For  example we can record 
a whist le.  Then we have to  locate  one per iod ( repet i ton)  of  the wave and 
t rans late  i t  to  Tr i lo  Tracker  va lues:

I f  we study the shape (ADSR)  and zoom in  the waveform, we can make a  model 
for  SCC wavetable  -a  s inuso id-  and g ive  i t  the correct  macro .  Now we have 
the whist le  sound ( in  the WILDARMS.TMU example song,  we inc lude a  complete 
whist le  sound with  a  n ice  delay) .

Real  whist le  ( left )  and SCC modeled one (r ight)



	 Now you can se lect  the song by  number  and monitor ize  each channel 
separate ly  by  c l ick ing  on ‘CH’ button.  Th is  window wi l l  appear:

By  c l ick ing  on each ‘CH’ button (green for  PSG or  red for  SCC)  you can se lect 
which channels  wi l l  be  p layed.  For  example you can p lay  them separate ly  and 
record the waves  internal ly  for  further  s tudy.  Here we have a  typ ica l  PSG 
waveform (square shaped):

You can not ice  of  the shapes,  durat ions,  tones,  v ibratos  and more.

	 With  internal  record ing  (v ia  audacity  or  any  other  audio  ed i t ing  software) 
you can get  any  c lues  to  f ind  out  how to  bu i ld  your  own waveforms,  macros 
and instruments:

TIP#1:  You can see the 
di f ferences  between tone 
( red)  and no ise  (green).  Th is 
i s  a  PSG snare  drum sample 
wave.

	
TIP#3:Get  fami l iar  with 
SCC shapes  and recognize 
them by eye.  I f  you see 
the page 7-8,  you can 
not ice  which are  these 
two waves  (DOUBLE and 
VENOMBASS)

	
TIP#2:  Th is  PSG wave g ives  us  the c lue of  vo lume 
decreas ing.  We can ach ieve th i s  in  the macro 
sect ion.



But,  How to  get  exact ly  the  va lues  f rom those SCC waveforms?
I f  you c l ick  on ‘DMP’ button (on Nezplug++ main  window),  th i s  new window 
wi l l  appear.  P lease  se lect  DEV_SCC on b lue tab (down left  corner) .  Then we 
fo l low three easy  s teps:

Step 1 :  a f ter  press ing 
play, click on the desired 
channel  and capture 
the 32  hexadecimal 
values  which def ine 
the waveform in  that 
moment.  The waveform 
can change throughout 
the p iece.

Step 2 :  copy the 
va lues  to  a  txt 
b lank document 
and sort  them 
in  e ight  rows of 
four  va lues

Step 3 :  Go to  Tr i lo  Tracker  and se lect 
the inst rument  ed i tor   (press ing  F2) , 
then press  [ctr l ]+f  to  enter  the va lues 
and.. .
Voi lá!  here  i s  the exact  waveform.

XII. Appendix 3: Song guide

	 At  f i r s t  g lance we are  go ing  to  l i s ten to  the example songs  and not ice  of 
diverse  k ind of  sounds  and art icu lat ions  used on them.  Let’s   comment  one by 
one:

T ITLE COMMENTS

1.  SOLIDSNK

This  p iece has  three parts  and i s  taken as  the main  example 
for  a l l  explanat ions  in  th i s  tutor ia l .  I t  i s  very  complex and 
has  extra  patterns  (extra  RAM i s  needed).  A good amount  of 
art icu lat ions  are  used in  th i s  song,  which conta ins  a  huge 
co l lect ion  of  e lements.  Most  of  them have been expla ined 
in  the ‘Tips  & Tr icks’ sect ion.  There are  fake delays,  tempo 
changes,  waveform changes,  choruses  and p lenty  of  chords. 
There are  a l so  ‘economy’ sav ing  of  channels ,  and we ga in  one 
extra  channel  to  inc lude some ornaments.  With  no doubt,  the 
So l id  Snake OST i s  top-notch among the SCC v ideogames.

2.  PARACOVE Just  a  vers ion  to  test  chords,  e lectron ic  rhythm, arpegg ios 
and n ice  so lo  sounds  with  delay  (measures  009/011/022)

3.  SDSNATCH

I  t r ied  be as  fa i thfu l  as  the or ig ina l  and studied carefu l ly 
a l l  t racks  separate ly  and waveforms as  wel l  ( see prev ious 
appendix) .  I  added a l l  art icu lat ions  and bui l t  spec ia l  macros 
with  qu ick  detunes  in  the attack  sect ion  for  certa in  inst ruments 
l ike  brasses,  just  l ike  the or ig ina l .
No need to  say  that  SD-Snatcher  soundtrack  i s  the top AAA 
with in  the SCC cata log.  Pure  awesomeness.

4.  JUDAGEAR

This  s t range mix  between Meta l  Gear  and Judas  Pr iest  g ives  us 
the chance to  test  how hard the sound can be.  I  doubled the 
PSG drum channel  to  re inforce the power.  I  have a l so  created 
a spec ia l  d i s tort ion  gu i tar  waveform -two types-  to  ga in  extra 
wal l  of  sound.  I t  s tarts  with  the ‘Game Over’ of  Meta l  Gear  in 
three PSG channels ,  and then we unleash the SCC force.  Yes, 
Heavy Meta l  i s  a l so  poss ib le  with  Tr i lo  Tracker!
Thanks  to  Rob Hal ford  and h i s  bandmates.  Judas  Pr iest  ru les 
forever!

Two more waveforms recognized by  eye:  the SDINTRO waveform ( left )  and the fantast ic 
K ing’s  Val ley  I I  p iano wave (r ight) .



TITLE COMMENTS

5.  USASST1

This  i s  on ly  a  fast  exper iment  with  8  channels  s ince the 
or ig ina l  p iece was  wr i t ten only  for  PSG (AY-3-8010 soundchip) . 
That  game has  one of  the best  PSG soundtrack  of  a l l  t ime for 
MSX.  I  kept  the or ig ina l  notes  and added some arrangements 
with  n ice  waveforms taken f rom Kings  Va l ley  I I .  Th i s  p iece 
has  on ly  6  measures!

6.  WILDARMS

This  p iece i s  dedicated to  Huey,  the main  programmer and 
author  of  Tr i lo  Tracker.  Th is  v ideogame i s  one of  h i s  favour i tes. 
I  had to  create  and study new waveforms ( see p.  5-8)  l ike 
the ny lon gu i tar  or  the whist le.  There are  n ice  chorused 
melodies  with  a  gent ly  amount  of  de lay.  In  compar i son with 
the or ig ina l ,  th i s  SCC+PSG vers ion  sounds  pretty  n ice.  P lease 
not ice  of  the r i tardando  at  the end.

7.  ANDOROGY

This  i s  the game’s  s tage 1  mus ic  converted for  fu l l  SCC sound. 
I t  s tarts  with  normal  3  PSG channels  and then we complete 
up to  8  channels .  Just  an  arrangement  without  any  major 
art icu lat ions  but  v ibratos  and drops.  P lease  not ice  the drum 
sounds  are  very  s imple  ( l ike  the or ig ina l ) .  Only  Konami  and 
Micro  Cabin  (and maybe Compi le)  were able  to  ach ieve AAA 
drum sound with  the PSG.  Of  course  Tr i lo  Tracker  i s  capable 
of  that  and more!

8.  NEM2INTR

This  i s  the most  perfect  p iece when i t  comes to  deal  with 
Tr i lo  Tracker  features.  I t  adds  the last  implementat ions: 
Wave morphing  ( see p.23)  and hardware PSG envelopes  ( see 
p.22).  We got  a  perfect  drum sound and a  fu l l  pa lette  of 
complex and r ich  SCC sounds,  with  the morph feature.  Only 
‘Space Manbow’ and ‘So l id  Snake’ had th i s  incredib le  ef fect. 
Just  l ike  synthes izers ,  the wave morphing  lets  you t ransform 
gradual ly  one sound into  another  ( fast  or  s low).  You wi l l  be 
del ighted with  the spectacular  resu l t s !

XIII. Final Advice

	 Try  to  get  a  balanced p iece  f rom the begg in ing  to  the end.  Watch out  the 
vo lumes,  melodies,  inst ruments,  t rans i t ions  and ef fects .  Try  to  g ive  the p iece 
to  l i fe  with  var iat ions  and the r ight  amount  of  ornaments:  a  few ones  make 
the p iece f lat  and bor ing,  and too much are  overwhelming and bombast ic .

	 L i s ten to  as  many songs  and p ieces  of  the s ty le  you are  look ing  for 
as  you can.  You wi l l  learn  a  lot  f rom them and may capture  an insp i rat ion, 
arrangement,  t rans i t ion,  chord or  art icu lat ion.  Use the example songs  of  th i s 
tutor ia l  as  s tart ing  po ints .  You can load the inst rument  sets ,  or  the ent i re 
p ieces  to  s tart  f rom.
	
	 Judge the p iece by  yourse l f  l i s ten ing  aga in  and aga in  and ask  another 
music ians  or  people  to  l i s ten for  the i r  op in ions  and suggest ions.

XIV. Recommended stuff

	 These l inks  are  re lated to  ch iptune mus ic:

http://woolyss .com/ 
( incredib le  s i te  with  tons  of  t rackers  and p lug ins)

http://mmlta lks .appspot.com/
( interest ing  s i te  with  SCC tracks  and code ava i lab le)

http://sh i ru.untergrund.net/software.shtml
(some ch iptune stuf f  here)

http://bi f i .msxnet.org/msxnet/tech/
(about  SCC specs)

http://www.msx.org/wik i/SCC
(more SCC specs  and l i s t  of  Konami  SCC games)

http://www.gr87.com/?page_id=64&lang=en 
(a  couple  of  years  ago I  wrote  th i s  l i t t le  book about  Pxtone and ch iptune)

XV. Thanks

-F i r s t ,  I  would  l ike  to  thanks  Huey and Tr i lobyte  soft  for  creat ing  th i s  amazing 
too l  and for  lett ing  me test  i t .  The SCC power  i s  reborn.

-Thanks  to  Locomal i to  for  count ing  on me for  h i s  projects .

-Thanks  to  good o ld  Konami,  when the go lden era  of  v ideogames made us 
dream.

(c )  20/02/2014 by  Gryzor87
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