














































































































































































































EP_old[osc]=l; Petime(1)>/
EP_time[osc]++;

else { _
time0 =*(EP + 2*(*EP) + EP_old[osc]); -
timel = *(EP +2*(*EP) + EP_old[osc] + I);
steps = timel - time0;
cur_step =EP_time[osc] - time0;

BPamp[osc] =cur_step * (*(EP+ EP_old[osc] + 1) - *(EP + EP_old[osc])) / steps+ *(EP +
EP_old[osc]);

BPamplosc] ={( (long int) EP_amp[osc] * BPamp[osc]) >> 15;

BPpitch[osc] = cur_step * (*(EP + *EP +EP_old[osc] + I) - *(EP + *EP + EP-_old[osc])) / steps:+
*(EP + *EP +EP_old[osc]) + EP_pitch[osc];:

iftimel = EP_time[osc])
_ EP_old[osc]++;
EP_time[osc]++;
if{EP_old[osc] ==*EP) {

BPamp[osc] = ((long int) EP_amp[osc] * *(EP + *EP)) >> 15;

EP_old[osc]=0;

-EP_time[osc]=0;

EP_on[osc]=0;

give_osc(osc);

)
}_

void init_exter () {

env_table[0] = env0;
env_table[I] =envl;
env_table[2] =env2;
env_table[3] =envs;
env. table[4] = env4;
env_table[5] = envs;
env_table[6] = env6;.
env_table[7] =env7;
env: table[8] =env8;
env_table[9] =env9;
env_table[10] =envlO;
env_table[I1] =envll;
env_table[12] =envI2;
env_table[13] =envl3;
env_table[14] = env14,
env_table[15] = env15;.
env_table[16] =envI6;
env_table[17] =-envl 7;
env_table[18] =envlS8;.
env_table[19] =env19;
voice: table[0] = vO;
voice_table[l] = vi;
voice, table[2] =v2;
voice_table[3] =V3;
voice_table[4] = v4;
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Yoice tablef$5}=vs;

vofce__faﬁfefﬂ = v6;

voice_table[7] =v7;

voice. table[8]

=v8§;

voice’ table[9] = V9,

voice_table[10]= v10;
voice_table(11]=v11;
voice_table[12] = v12;
voice_table[13] =v13;
voice_table[14] = v14;
voice_table[15] = v15;
voice- table[16] = v16;
voice_table[17] = vi7;.
voice_table[18] = v18;
voice_table[19] = v19;
voice._fable[20] = v20;
voice_tablef21] =v21;
inst_table[0] = inst0;

inst_table(1] =
inst_tablef2] =

inst_table[3] =

inst_table[4] =
inst_tablef5] =
inst_table[6] =

instl;
inst2;
inst3;
inst4;

inst5;

inst6;

inst_table[7] = inst7;

inst_table[8] = inst8;

inst_tablef9] = inst9;

inst_table[ 101 = inst10;
inst_table[11] =instl1;
inst_table[12] = inst12;
inst_table[13] = inst13;-
inst_table[14] = inst14;
inst_table[15]= inst15;
inst_table(16] =inst16;
inst_table(17] = inst17;
inst_tablef18] = inst18;
inst_table{19] = inst19;

3

void c_int1() {}
void ¢_int2() {}
void c_int5() {}

/* external interrupt 0 */
/* external interrupt 1 */
/* serial port receive interrupt */
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; voice.asm ~- Voice data for Beethoven

.global _v0O
.global _vl1
.global _v2
.global _v3
-global _v4
.global _v5
.global _vb
.global _v7
.global _v8
.global _vS
.global _w10
.global _w11
.global _vi12
.global _wi13
.global _v14
.global _wvl15
.global _vlé
.global _wvl17
.global _v18
.global _wvi9
.global _v20
.global _v21.

.data

itime is in 38.4 ms increments.
;about 26 ticks per second

;veices. ..

;+EV number of events
;EV instrument number
;EV amplitude

;iEV pitch
;EV tick
_Vvo .int 5 _ ;
' .int 12, 11, 14, 11, 13
.int 4000, 4000, 4000, 4000, 4000
;i a4 g4 b4 a4 c5
.int 14840,14280,15400,14840,15680
.int 0, 4, 8, 20, 24
_vi .int 8 _
' .int 2, 1, 2, i1, 2, 1, 2, 1
.int 4000, 4000, 4000, 4000, 4000, 4000, 4000, 4000
; ed ed. gd gd g4 gé ad ad
.int 13440,13440, 14280,14280,14280, 14280,14840,14840
.int 0, 6. 8, 14, 16, 22, 24 ; 30
_v2 .int 8
.int 2, 1, 2. 1, 2, 1, 2 1
.int 4000, 4000, 4000, 4000, 4000 4000,. 4600,. 4000
; cé c4 ed ed ed ed ed e4
.int 12320,12320,13440,13440,13440,13440,13440,13440
int O, 6. 8, 14, 16, 22, 24, 30
_v3 .int 8
.int 2, 1, 2, 1, 2, 1, 2, 1
.int 4000, 4000, 4000, 400Q, 4000, 4000, 4000, 4000
¥ c3 c4 b3 b3 b3 b3 a3. az¥
.int 8960, 12320,12040,12040,12040,12040, 114890, 11480
.int 0O, 6, 8, 14, 16, 22, 24, 30
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~vd .int 1
.int 2,2, 2, 2,2, 2,2, 2,2 )
.int 6000,4000, 4000, 4000, 4000. 4000, 4000, 4000, 4000
i c2 g3 g3 a3 b3 ed d4 b3 %3
.int 3640,10920,10920,11480,12040,13440,12880,12040,10640
.int 0, 100, 108, 1i1s6, 124, 132, 140, 176, 208

_v5 .int 6 A
int 12, 11, 11, 11, 11, 11
.int 4000, 4000, 4000, 4000, 4000, 4000
5 B4 a#5 e5 b4 5
.int 15680,15400,16520,16800,15400,16800
Lint 32 .36 .38 .40 44 46

-6

_v6. .int 8
.int 2, 1, 5 2, i, 2, |
.int 4000, 4000, 4000, 4000, 4000, 4000, 4000, 4000
B f#4 f#4 ed ed d#4  d#4 = ed ed

.int 14000,14000,13440,13440,13160,13160;13440,13440
.int 32, 38, 40, 46, 48, 54, 586, 62

_~7. .int 8 _
.int 2, 1, 2,  l, . 2, 1, 2, 1
.int 4000, 4000, 4000, 4000, 4000, 4000, 4000, 4000
; d#d b3 b3 = b3 = a3 a3 b3 b3
.int 13160,12040,12040,12040,11480,11480,12040,12040
.int 32, 38, 40, = 486, 48, 54, 5§, 62

v8 .int 8

.int 2, 1, 2, sl 2, 1, 2., , 2
.int 4000, 4000, 4000, 4000, 4000, 4000, 4000, 4000
5 a3 a3 g3 g3 £#3.  f#3 e3 e3
.int 11480,11480,10920,10920,10640,10640,10080,10080
.int 32 38, 40, 46, 48, 54, 56, 62

_vS .int 6
Jint 1, 1, 1, 1, 1, 1
-int 4000, 4000, 4000, 4000, 4000, 4000
: f#5 b4 f#5 g5 e5 g5
.int 17360,15400,17360,17640,16800,17640
.int 48, 52, 54, 56, 60, 62

v10 .int 6
dnt1, 1, 1, 3, 1, 1
.int" 4000, 4000, 4000, 4000, 4000, 4000
7 a5 e5 as b5 e5 = b5
.int 18200,16800,18200,18760,16800,18760
.dnt 64,. 68, 70, 72.. 76, 78

_vll .int 8.
.int 2, 1, 2., 1, 2, 1, 2, i
.int 4000, 4000, 4000, 4000, 4000, 4000, 4000, 4000
; ed ed Y g¥s a5 as d#4 b4

.int 13440,13440,13440,17920,18200,18200,13160,15400
.int 64, 70, 72, 78, 80, 86, 88, 94

vliz .int 8
.int 2, 1, 2, 1, 2, 1, 2, 4
.int. 4000,. 4000, 4000, 4000, 4000, 4000, 4000, 4000
i a3 a3 g#3 a3 e3. £#3 f43 £#3
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_vl3

_vl5

w16

_v17

vlid

.int.

11480,11480,11200,10080,10080,10640,10640, 10640

.int 64, 70, 72, 78, 80, 86, 88, 94
.int 8
LAnk-2, 1, 12 g 1, 2, 1, 2, 1
.int 4000, 4000, 4000, 4000, 4000, 4000, 4008, 4000
F c3 c3 b2 b2 a2 a2 b2 b2
.int 8860, 8960, 8680, 8680, 8120, 8120, 8680, 8680
.int &4, 70, 72, 78, 80, 86, 88, 94
.int 6
.int 1, 1, i, 1., 1, 1
.int 4000, 4000, 4000, 4000, 4000, 4000
¥ c5 as &5 a#5 b4 a#s
.int 15680,18200,17360,16520,15400,16520
.int 80, 84, 86, 88, 92, 94
.int 6
.int 1, 1, 1, 1, 1. 1
.int 4000, 4000, 4000, 4000, 4000, 4000
? e5 b4 d#5 e5 = b4 e5
.int 16800,15400,216520,16800,15400, 16800
-int 96, 100, 202, 104, 108, 110
.int 6
.int 1, 1, 1, 1, 1, 1
.int 4000, 4000, 4000, 4000, 4000, 4000
.int 18200,16800,18200,18760,16800,18760
.int 128, 130, 134, 136, 140, 142
nt 6
Lint 1,1,1,1,1,1

.int 4000,'400_0,4000,40’00,4000,‘4000
.int 17360,15400,17360,17640,16800,17640
.int 112,116,1

_vig

Aant 6

18,120,124,126

dnt 1,1,1,1,1,1

.int 4000,4000,4000,4000,4000,4000

int 19040,18200,17360,16520,15400,16520
Jint 144,148, 1,

_vi9:

50,152,156,158

.int22,2,2,22,222

.int 4000,4000,4000,4000,4000,4000,4000,4000,4000

.int 15400,13440,13440,14000,14280,14840,15400,15680,14840
.int 96,100,108,116,124,132,140,148,156.

V20

int9

int2,2,2.222222 _

.int 4000,4000,4000,4000,4000,4000,4000,4000,4000,
int 17200, 12
.iht 96,100,10

v2]

int 9

040, 12040, 13160, 13440, 12320, 14560, 14840, 14000
8,116,124,132,140,148,156

int2,22222222
.int 4000,4000,4000,4000,4000,4000,4000,4000,4000
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~int 7560, 10920, 10640, 10080, 8960, 8680, 8120, 8680
.int 96,100,108,116,124,132,140,148,156
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; inst.asm -~ Beethoven Instrument data

.global _inst0
.global _instl
.global -inst2
.global _inst3
.global _inst4-
.global _inst5
.global _inst6’
.global _inst7
.global _inst8
.global _inst9
.global _instl0
.global _insti1
.global _insti2
.global _inst13
~global _inst14
global _inst15
.global _inst16
.giobal _inst17
.giobal _inst18
.global _inst19

.data:

snstroments
;number-of envelopes
;ENV amp-

;ENV pitch

;ENV env_num

_instQ .int 1
.Int-32767
.int 0
ant 0

_instl mt 1
.int.32767
.int 0
.int'1

_inst2 .int 1

' Jint 32767
Ant O
.int2

_inst3 .int1
.int 32767
int O
.int3

_instd .int 1




.int 32767
.int 0
int4

_inst5 .int3
Ant 32767,28000,26000
.int 0, 6720, 10640
.int 0,0 0

_insté .int'3
.int 32767,28000,26000
.int-0, 6720, 10640
Jantd, 1,1

_inst7 .int3 _
.int 32767,28000,26000
int.0, 6720, 10640
int2,2,2

_inst8 .int 3
.int'32767;28000,26000
.int0, 6720, 10640
int3,3,3

_inst9 .int 3
.int 32767,28000,26000
.int 0, 6720, 10640
iint4,4,4

_inst10 .int 3

.int 32767,28000,26000

.int 0, 10640,15600
.int0,0,0

_instl1 .int 3, _
.int 32767,28000,26000
.int 0,-10640,15600.
ant1,.1,1

_inst12 int3

.int 32767,28000,26000-

int 0, 10640,15600
int2,2;2

_instl3 .int 3 _
.int 32767,28000,26000
.int 0, 10640,15600
int3,3,3

_inst14 .int 3

.int 32767,28000,26000

.int 0,-10649,15600
.int4,4,4
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_inst15-.inf 3

.int 32767,28000,26000

.int 0, 6720, 13536
int 0,0, 0

_inst16 .int'3
.int 32767,28000,26000
.int-0, 6720, 13536
Jntl, 1,1

_inst17 .int 3
.int 32767,28000,26000
.int 0; 6720, 13536
int2,2,2

_inst18.int 3
.int:32767,28000,26000
.int 0, 6720, 13536
int3,3,3

_inst]9.int3
.int 32767,28000,26000
int 0, 6720, 13536
int4, 4,4
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; env.asm -- Beethoven envelope data

.global _env
.global _envl
.glébal _env2
.global _env3
.global _envi4
.glcbal _env5
.global _envé
-global _env7
.global _enve
.global _envSs
.global _envl(Q
.global _envll
.global _envil2
.global _envl3
.global _envi4
.global _envlb5.
.global _énvlé
.global _envi7
.global _envl§
.global _envis

.data

itime is in 38.4 ms increments
;about 26 ‘ticks per second

;envelopes
;number of EP's
;EP amp

7EP pitch

;EP times

_env0 .int; 4
.int 0, 32000,32000, 0
.int 0'/_ 0, 0, 0
.int 0o, 1, 3, &

_envl .int 4

) .int 0, 32000,32000, 0O

.int 0, 0, 0, ©
.int 0, 2, 6, 8

_env2 .int 4
.int- 0, 32000,32000, 0
.int 0, 0; 0, O
.int 0., 2, 14, 16

—env3 .int 4 : :
.int 0, 32000,32000, O
.int 0, 0, 0,0
.int 0., 2, 30, 32

_envd  .int. 4 _ _
-int 0, 32000,32000, O
.int. 0, 0, 0, O '
.int 0, 2, 62, 64

—envs. .int 3
.int 0, 32000, ©
.int 0, 0, O
.int  Q, 2, 4




—envé

_env’

env8

_envo

_envl0

—envll

_envl?2

_envl3

_envléd

_envib

_envie6

envl?

_enyl8

.int
.int

Lint

.int

.int
.int

.int.
zint

.int
.:iIIt

.int-

.int

.int
.int
.ing
.int

.int
dint

.int.

.int

.int

~int

.int
.int

.int

.int

.int.

.int
.int
.int

.int
.int
.int
.int

.int
.int:

.int

. int

.int

.int

.int:
.int.

.int,

.int
.int
.int

. int
.int
.int
.int

cCoow ocow

ocooWw.

~ N~

ooow

~ s~

CO0 W

~ m

Ooow

CEEE AN

OoOOoOWwW Coow

~ e W

Soow

N

oo ow

~ ~ =~

oocoWw

s s .

[

~ s o~

PN

-

32000,
2, 8
32000,

2, 16

32000,
2, 32
32000,
0. O
2, 64
32000,
2, 4

32000,
0, ©

4, 8

32000,
g, ‘16
32000,
0, O
16, 32
32000,

0, O
32, 64

32000,
0, 0
2; 4

32000,
0, 0
4, 8

32000,
8, 16
32000,

0, O
16, 32

74




_envl9 .int 3
' .int 0, 32000, O
.int 0, 0, O




APPENDIX G. MEMORY MAP

The following page contains the digital signal processor's

memory map.




/& Jnthany Cartico = Jan 13, 1993 */

/* mem.cmd */
-heap 0

-stack 180

-C

-m Memory.map
main.obj
sample.obj
vectors.obj
env.obj
inst.obj
voice.obj

-X:

- \dsptools
-1 rts25.1ib
-1 flib25.1ib

MEMORY  /* page 0 is program memory, page 1 is data memory */
{

PAGE 0 : VECS: origin = Oh, length = 020h /* vectors in mema */
CODE: origin = 020h, length = 1fe0Oh /* rest of mema 8k-20h */
PAGE 1: EXT_RAM: origin = 2700h length = 1900h /* extemnal data memory */
AMP:. origin=-4000h, length = 200h /* amp dual port ram 1k */

PITCH: origin = 8000h, length =200h /* pitch dual port ram 1k */'
INT_RAM: origin'= 0200h, length =600h /* on chip.ram B0,B1,B3 */

¥

SECTIONS

{
vectors:. > VECS PAGE=0
.cinit > CODE PAGE=0
.const > CODE PAGE=0
.switch > CODE PAGE=0
Jtext: > CODE PAGE=0
.data >EXT RAM PAGE=1
bss: >INT_RAM PAGE=1
.Sysmem: >INT RAM PAGE =1
amp: > AMP PAGE =1
pitch: > PITCH PAGE=1

}
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