EEs JUSC_BCX EER BT LDA)_NTXT_WOTT Em2

B = BOMCHC LD we SLRFLRG B2 & Bedrdpts Noad & wang dnnm GFei
PUSH byte § = DHe (pr B8 | SDNCHD
o ISFY = ader of & specinl offoct nete's rayyipy;

CatL PT_IX_TO_SxBATA (IX goy) 0
g < PUSK 0 0 ! SDWCNO (DM4 mst Pushed)
BEYsl vony :; "::"..' d'ltlhu.:ll ares lbyte § = FF)

byte o -® A » (MEXT _MOTE_PTR) (hesser sew ROM asvel

sey KCXT_MCTE_PTR s 15t wets 4m seng

CALL LOAD MIXT_MOTE CASE headsr tgpe of

CaLl UP_CH_BATA_PTRS G
L PUSK honder of asw ROM nate

Sel MEXT WOTE _PTR fur agrl mete in (LY
fl.o., the mEte 2ftor thip now S8%:!
BBl bytem 1m pEmg g2tz zroa:

ATH = pt¢

MLEN '» S iy reer durstiss

FSTEP e § (t.0., ap #ron sweep)

ASTE? ‘= 0 (me atn sweep)

EST PLAY_SONSS wms

BeL & fpr CH1 OFF epee

Bt RSN C for OH! attenvatism
set REN B fpr COW1 frequeney
IX ‘= (PTR_TO_§_Ow_1)

[2.e., Pt IX 1o byts ¥ 4nta arca of ceng for BM1) IF RORED
CALL TOWE_oUT 2iened o
Loy A fze CMY BFT rads IF end ropont
POP BC (3 ‘s SOmcRE)

BfL RSN T dar IWZ ajisnvitiiss
tet REW D fwr CK2 freguenmeg
Iz = IPTR_TO_§_Om_2)

CaLL JUEL_BOCX ta relsad ist Rete 8¢ Lhis somg
BET (1e PROCEIS_BATA_angfa)

(4 ¢ ., pv IX te byte O ¢data arez of BERg fer DNZ) ERRIF
CaLL Towe_out PUSH irattive cade
I manEe

et & fur ON] DFF coge
SFL RSN C 4or CM) attanuaiien
oL MEN B fgf CHI frogquency
IX = (PTR_TO_S_OW_3)
(1 @ Pt IX 18 byir D dmiz arsa
CaLl TowE_OUT
6¢t A for CHO OFF code
set RSN T fer CWO attemusiies
I = (PTR_TD_§_Ow_0)
f2 » ., #t IX 19 byte 0 gzta tres 8f geng for OMO)
IF ares INAZTIVE
tern ¢ CHO
ELSE
CALL UPATNCTRL (send rufreet gim)
St LE® A& Jor turrent etrl gata
IF cvrremt ctrl gata g14¢ frea last
relessd SAVE_CTRL
CALL UPATHCTRL (sond mew eirl)

Ilmpecial offoes:

POP IY (IY = $D8Cu0)

PUSH IY %8 put SOMCHO haci gn ttael
of seng far CMD}) PUSH hender mow RDM agie
Set MEXT MITE_PTR, bytes 162, w0 EFY
laddress sprcinl offoetr rovtimg)
set B e OFX
HL = ader mext mets in ceng
4.2, the Rote BfLar Lhis new pdfpey BEtel
PUSH IY POP AF (A = SOMCNO)
PUSH BT, POP IT [IT := §FX)
BC := PASEL, PUSH BE
dP LITH, f.e., °CALL tIVI®, RET 1@ PAEEL
{EFY zaves EONTND i Geér mezi metg)
Fassl: 1Y ‘» IY ¢ 7
BE = mODBE, PUSH B
SPOLIY), 1 e, 'CALL (IYeT)®, RET 1s mODBG
(SFX+Y losee imitial e¢fect datral

EnplF
EnNDIF éingreal mmte:
RET CAST nmete Lgpe
0IREXT_MOTE _PTR '® g5¢r seng't Azl mese
sove J byten ROM note deta o Ram
EZX SMD_mamalCR 3z FETEP ‘= 0 (nm freq swees!
CALL PT_IX_T0_S:BATA. sang 01 ;:?:;ﬁ; b tes ke smaepi
Lace LIMEXT MOTE_PTR ‘= adr sang's azt mete
RET 41 ond @t BSng data areas seve 3 hgtes ACW mstr data ta Ram
CALL PRDCESS_BATA_sACA ASTEP iv § IND AiR Enéen)
PL IX 18 byte O mert IEAg GRLR arsa 2IMEXT_WOTE_PTR -» aur BEAg'E AZL meue
REPEAT LooP uu‘l bytes ROM mote data tp RAM
FSTEP := @ (me freq sweepl
zEx na:zss.un_nu ERR JR mODRE
IX » aeer byte # 8f & SERg sata ares 3)MEXT_WOTL_PTR = adr gong's aszi mste
ssve T bhytes ROM mere coip g Ram
CALL amEa_SDwc_IE ENECASE
RET 1f aren IMaCTIVE EXDCASE
IF SOMCNO » 42
IP SFX4T (RET 4rea BFX) RODDE: PUIM IX
ExItF POP ML s petmt %8 hyte @
CALL ATN_swiLP POP AF (A = hopder mew ASLE)
CaLL FrER_SwCIP POF BS (D = SDaCHD)
IF aere aver RET 47 hoader 15 inactive (1.9 BEAG 1D ever)
EFXOUVER PUSH ONWE ! $OWCND nets Juil mwer IF heador (n for & wpovinl sfdpey
CALL LDad _wrxY _woTE B % 42, the SONCNT for all effeet motes
POP Cxe ! SOMCHD mell jesl swer EmgIF
IF CHe | SDWCKD momly lsades apie asl = byrte 8 = CHO (from hemder now amipl | SCmCNT (frpa B}
CHe | SONIND ngis ,uSt sver RET
CaLL Ur_CH_BaTa_PTRg
ExpIr
(41 } g

L 44



SxDATMA

Descriptiion:
AuUSher X.

FIGURE 1

Storage area for the various timers and output data for song
The song data areas MUST be stored in & contiguous bloek of CPU Ram

and the datz area usod by song nusber pne NUST be the fifst data arer in the
Song data area storage is allpcated according to Bdéresses siored in
LST_OF _SND_ADDRS, & table stored in CART ROHM.

hlock.

Byte C of emch data srea, in addition to giving CHE and song nusker, can
indientle two specinl]l conditions:

byte 0 = QOFFH:

song(s) using this Jate area mre inactive

byte O = OO0K: indicates end of song data greas
If SONGNO = 62, the address of & specizl sound effect routine {8 stored in
bytes 1 and 2.
Length in kytes: 10
Location: CPU RAM
Beginning address: pointed to by & 16 kit entry in LST_OF_SKD_kDDRS
! Coentente !
Offser | B7 B& BS P4 B3 BZ P1 BO | Description
- === BT = Bé&: scng channel number, 0 %o J
<] I CHe¢ | SONGNO | BS = 30: song number, 1 to é1
== -===== GONGND = 62, snd effect adr {n next 2 bytes
usually, the addr 0f the nert note in song;
1 | the L5F of an address...| if SONCNO = GFEH, this is the LSE of the
- addr of the special scund.effect routine
s usuzlly, the nddr of the next note in song;
4 i the KSB of an address...! if SONGND = QOFEH, this {5 the MSB of the
----- eddr of the special scund effect routine
3 ! FZ F3I F4 FS Fé F7 FB F? | bottom B bits 8f 10 kit freg date
- -~ i¢? CHé = 0 (ncise): ATN ! O FB SHIFT
£ IATNICTRL or ATMIO & FO FL! {4 CHE = 1 = 3 (semel: MSMN = 4 Lit ATN,
------- LEN = top 2 bkits fregq (O O FO Fi)
--------------------------- determines duration of note:
S H NLEN { 44 {freq gswept, = & of steps in the sweep
- S === {¥ not, RLEN T 146.7es = durztion of note
- freq gweep duration presczler:
& H FPS H FP5V | FPS = prescaler reload value
----------- - FPSVU = teap FPS varizble storage
--------------------------- frew sweep step gize: 1 to 127, -1 o ~-128B
T ! FSTEP ! 44 FSTEP = 0, freq is not t0 be Ewept
--------------------------- ALEN = ¢ gstepes in atnswp: 2 = 15 (0 =) 14)
8 H ASTEP i ALEN | ASTEP = gtep size: 1 t0 7, -1 o -8
——— - === {f whole byte = 00, atn not 10 be Swept
------------------------- ata duration prescaler:
® H APS H APSY ! APS = preccaler relcad value

L T T N ————

DURATIDNS:

fired frequency =
frequency swerp =
durstion 1gt step ®
duration ell gthers =

res:
FPSV:
NLEN:

attenuetion gweep
duration 1st giep =
duration =ll others =

APS .

APSY:
ALEN:

FPS
0 vo 1S5 (0 =) 16}
0 to 1S (0 =) 14)
0 to 235 (¢ =) 234)

APS
0 to 1S5 (0 =) 1§)
8 1o 13 (& =) 1é}
0 to 15 (D =) 14)

APSV = temp APS variable siorege

NLEN ® 146.7es
COI{NLEN - 1)
initial FPSV 3 16 .7es

T FPS) ¢ initial FPSV] & 14.7es

CI{(ALEN = 1) % APS) + {initizl APSV] % (é.7es
inftial APSV % 16.7es



FICURE -
Note Header

Lengtih iR bytes: i
Location: begins exch bloek o¢ 1 o 10 bytes of note data in CART ROM

! Centents !
Offset | 37 Bé BS P4 B3 B2 B1 BO | Description

x2z PECT

i B7 = 1, hender describes 8 rest:
3] i CHe | 1! durztion | B7 =Bé = channel nusber, 0 - 3
P4 = BO = durzticn, 1 ta 3t

er, if BS = 0, hezder preceeds note date or is epecial indicgsior:
22T NOTE

- note c8ii fellows:

0 ! CHe ! 0! 0! ! 0! type ! BY = Bé = channsal nushker, 9§ - J
-—- Bl - 30 = note tgpe, 0 =3,
sr EXE® END OF SONG / REPEAT SONGC
if B4 = 1, end cf song on channel in B7-Bé:
0 ¢ CHé | 0! L1 R! B! 0! 0| {4 B3 = 1, repeat song foresver
—————— — i? 31 = 0, don't repest
or EET SPECIAL EFFECT
——— this note is to be “played® by 2 specizl
0 ! CHE 1 01 0! 0! 1! 0! O ! sound effect routine whose ader is
—— ==== contained in the following 2 bytes
REST DURATION = durztion B 16.7ss

duration: 1 ta 31



FIGURE 3

LST_OF_SND_mADDRS

LST_OF_SMD_ADDRS iz a list of the starting addresses of ench
They are used by JUKE_BOX as scuree (mote
Each song's entries are

Description:
Song's <ata Eres and note list.
list) and destination (song data area! pointers.
ptored as follows:

Byte 1: LSB af the address of the start of that seng's not® list
Bute Z: KSE of the address of the start of that song's mote list
Byte J: LSB of the ndéress ©f the start of that song's data ared
Bute 4: MSE of the address 8f the start of thzt sang's data zrez

The beginning address ef L5T_OF_SKD_ADDRS is etored in a dedicmsed CPU RAK 14
kit ward, PTR_TO_LST_OF_SKD_ADDRS (xzxxH!, allcwing the cartridge prograsser to
glace LST_DF_SND_ADDRS wherever desired.

HOTE: Inm other date structures, Eix bite 2re allpecated for the song nueber
(SONGNO). However, gong numbers 0, 62, and éJ are used as specinl indicatars,
leaving sofg nuskers 1 = &1 availawle. Therefsre, the TiFsl eALFy in

+S5T_OF _SKO_ADDRS is for song number 1.

Length in bytes: 4 ¥ total nueber Bf sOngs

Location: CART ROH
Beginning eddress: pointed tc by CPU RAM word SLST_OF_SHD_&DDRE
{xzxzk)
| Cantents {
Offset | B7 Bé& BS B4 B3 B2 B1 BO | Descripticn
-------------------------- of siarting adr of the note list fer
<] ! LS3 | song
- - Ausber 1
- of starting adr of the note ligt for
1 H MSP | song
——————————— nusher 1
------------- of starting sdr of the data &res for
2 H LSB | song
—— - - nusber 1
ef etarting 2dr of the data area fer
3 ! M5B ! song
nusber 1
- - - of starting adr of the note list fer
4 ! LSS ! song
............. nusher 2
ete.
= S cf starting adr of the datz area for
4 2 H 1 ! song

- —— -

nusher n (A = totzl pusber of songs)



FICURE
Rests

Length in bytes: 2
Lesertion: CART ROM
Beginning address:. pointad to by bytes 182 4in that song's data srea

! Contents !
Dffset ! B7 Bé BS B4 B BZ B1 B0 | Deseription

-5

] i o | 1f duration | 4 - B0 = guration, 1 12 30

REST DUSATION = durztizn ® 3£ Tas

durztion: 1 te 30

Note Type O:
Fixed fregquency, Fived mrttenumesion

Length in bytes: &
Location: CART RO™

44 37 = 1. header deseribes 2 rest:

Beginning address: pointed to by bytes 182 in that song's CPU RAM data 2rem

i Contents I
Offser | 37 Bé BS B4 B3I 32 31 B0 | Description

0 ! Ce¢ | 0! 0! 0! Q! 0! 0 ! header

i { FZFIF4 FS Fé F7T FB F? | lezst mignificant 8 bits of 10 bhit frq cz:a
2 H ATH 10 OFOFL ! ATH = & bit atn éria, LSN = top 2 bitsg freq
3 ! NLEN ! NLEN 8 16.Tes = duration of note

NOTE DURATION = NLEN ¥ 14.7es

NLEM: 1 to 255 (0 =) Z34)



FIGCURE 7

Note Type 3:
swept frequency, Swept aztrtenuation

Length in bytes: B
Locatipn: CART ROM
Beginning sddress: pointed to by bytes 182 in thet seng's CPU RAN dmtiz areaz

i Contents t
Offset | 37 B& BS B4 33 B2 B1 BO | Descripiion

0 ! CHe | 0! 0} 6! 01 11 1 | header
i { F2 F3 F4 FS F& F7 FB F9 | lesast sig 8 kite of init 10 Bi: freg daz
2 : ATH 10 0 FO0 FL | ATN = init mtn data, LSN = top Z bits freq

k) ' NLEN ! MLEN = nusher of stepe in the sweep
--------------------------- freq sweep duration prescaler:
4 H FPS i FPSV ! FPS = prescaler reload value
--------------------------- FPSV = imitizl FPSV
-1 ! FSTEP ! freq sweep step size: 1 to 127, =1 to -128
------------ ceecece—eee-==== ALEN = & steps in atngwp: 2 = 15 (0 => 14}
é H ASTEP : ALENM ! ASTEP = gtep size: 1 t8 7, =1 1o -8
------------------------- == {¢ whole byte = 00, atn not 10 be swepl
------------- = - atn duration presczler:
T ! APS ! APSY ! APS ® prescazler reload value
--------------------------- APSU = initizl APSV
NOTE DURATIOW = C((NLEN = 1) & FPS) + dinitizl FPSVUI 2 16.7as
duraticn Ist step ® initial FPSVU B 16.Tes

durztion &ll others = FPS
FPS: 0 to 1S (0 =) 16}
FPSV: 0 to 15 (0 =) 16}
MLEN: 0 to 2SS (0 =) 2354)

ATN SWEEP DURATICN = [((ALEN = 11 % APS) ¢ {nitial APSVI ¥ 16.Tas
duration lst step = fnitial APSV % 16.7as
duraticn all others =  APS

APS: 0 to 1S (0 =) 14

APSV: 0 to 15 (0 =) 1é)

ALEN: @ to 1S (0 =) 14}



FICURE g

Noise noces:
SEpecial case Type Z Notes

Length in bytes: S
Location: CART RON
Beginning address: pointed to by bytes 182 in that seng's CPU RAM datiz arss

Contents H
Offset | 37 B4 BS B4 33 32 Bl BC ! Descriptisn

¢ 16 1 Q1 8! 01 0! 0! 21 0 ! hender (CME = 0, indicztes noise nste)
-— MEM = 4 Lie =sigs ATH dmta (inmit i¥ gwept)
b} ! ATN | 8 FB SHIFT | LSN = noise eontral drta (SHIFT = NFD NF1)

2 ! MLEN I HLER 2 14.7es = duration gf note

- ALEN = & steps in atnswp: 2 = 15 (0 =) 14)

3 ! ASTEP ! ALEN i ASTEP = gtep size: 1 t0 7, =1 to =@
if whole byte = 00, atn nAet to be swept

- atn duration prescaler:
4 : APS ! APSV | APS = prescaler relocad value
--------- APSY = teap APS varizile storage
NROTE DURATION = NLEN % 16.7as

NLEN: 1 to 25% (0 =) 2%54)

ATN SEEEP DURATION = CO(ALEN = 1) % APS) 4 {nitizl APSV] £ 1&.7ss
duration 1st step = initizl APSV 2 14.7es
duratisn 2ll gthers = APS

APS: 0 to 15 (0 a) ig)

APSV: 0 to 1S (0 =) 14)

ALEN: 0 to 1S (0 =) 1§)



FIGURE <

Dedicated cartridge RAM locations and
Speciml Effect format

Length in bytes: 11
Loeation: CPU Ra
Beginning address: TO20H

PTR_TO_LST_OF_SMD_ADDRS DS Z ;peinter to star: ef LST_OF_SND_ADDRS
PTR_TD_S_On_1 BS 2 ipointer to data area of song to be played on OHE 1
PTR_TO_S_ON_2Z DS 2 ipointer to datz area Bf song to be played on CHe 2
PTR_TO_ S5 _ON_3 B5 2 ;pointer to data arex of song to he played on CHE I
PTR_TO_S5_O~_0 DS 2 igointer to datr 2ren 8f song o ke plzyed on ¢ O
SAVE_CTRL 1 | ;LSN = lpet eontrel datz sent to noige generatoe

Specinl Effect foram:

All special effect routines should be written in the following forsat
(SFX = the 2ddrese of the effect routine, stored in ROM after the effect's
header, IX {5 passed pointing to the song's data area):

SFX: LD (SAVE_z MNP WL ;save address of next note im song
LD (SAVE_x_SONGRO) A ;save song's SONCND
RET ;to LOAD MNEXT_NOTE
SFX47: LD HL, SAVE_x_SONGMD itest for 1st pass through effect
BIT 7, (HL)
JR MZ, NOT_PASS_1
SET 7, (HL) ito prevent further passes thru inits
v ;initialize bytes within the dztz arez here
RET ;80 LOAD_NEXT_NOTE
NOT_PASS_1: ieode for pass 2 or gregter wtarts here,
i ;which algorithaicnlly sodifies freq, atn,

jer control sata within song data Rred
. ;peinted %0 by IX
RET (to PROCESS_DATA_AREA) if effec: not over
;4¢ here, effect is over, soc restore SONCNO and addr nxt note in song
LD HL, (SAVE_x_NiP) ;HL = addr next note in song
LD DE,SAVE_x _S50NCMO  ;DE := addr caved song nueker
CALL LEAVE_EFFECT ;to restore them to bytes 0 = 2 in catz ares
JP EFXOVER ;in PROCESS_DATA_AREA to lcad scng's next note
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