
4 +4 CEm 64
14, FREOUENCY

AND AMPLITUDE
GENERATION ..

STEPS = 15
PORT . 56577

.= tC200
SHAFTS .=.+STEPS
AMP TAB ....STEPS
LOOPTE
COUNT
DIvISN ....1
DELAY
TIME Steml

;NO. OF STEPS PER WAVE CYCLE

;WAVE SHAPE TABLE
1AMPLITUDE TABLE
;FRED/DELAY TABLE
;LOOP COUWER
10/V OF WAVE FACTOR
:DELAY FACTOR
;NOTE DURATION FACTOR

SET AMPLITUDE TABLE +.4..

SE!
LOA 0000

ETA COUNT.1 ;INF/ COUNT HIBYTE
LOX DELAY
LDA LOOPTB,X
IDY TIME
6E0 NOMULT

ASL A
ROL COUNT.1
DEY
SHE MULT

ETA COUNT

. MAIN PROGRAM LOOP ...I,

MAIN
LOX 1000

NEXVAL
LDA AMPTAB,X
LOY DELAY

MORDEL ;DELAY LOOP
DEY
ENE MORDEL

STA PORT
INX
EPX *STEPS
BNE NEXUAL

• DECREMENT COUNT

LOA COUNT
SEC
SSC 0$01
STA COUNT
LOA COUNT.1
SENT 01'00
STA COUNT.1
SHE MAIN
LDA 0E00
CMP COUNT
BNE MAIN
CLI
RIB

15REM ................................................................
20REM me Ce
25REM me BUT
:SOREN C. FREQUENCY & AMPLITUDE
40REM me GENERATION 5.
SOREN

90MODE 7
95steps.15:port.&FE60
97ddr=&FE62i' 04r=255:REM ALL OUTPUT

100HIMEM=HIMEM-&101REM RESERVE TABLE SPACE
110shapetable.HIMEM+/
112amplitude_table.shape_tab1e.step4
1141oop_ta01e=amp1itude_table+steps
115PROCset_tabIes
120PROCassomble code
140REM BASIC TEST PROGRAM •.05
160CLS
170PRINTsINPUT"AMPLITUDE FACTOR 0-7":AF

180IF AF<0 OR AF>7 THEN 170
190?div_4actor=AF
200PRINT:INPUT"DELAY FACTOR I-101";DF
210IF DF<1 OR OF>101 THEN 200
22074e1ay_factor.0F
230PRINT:INPUT"DURATION FACTOR 0-15";1F
240IF TF<0 OR TF>15 THEN 230
2507time_factor=TF
265REPEAT
270CALL frog
280AS=GETS
290UNTIL AS X"
3006010 160:REM RESTART
900END
999:

10000EF PROCassemble_code
100501M MC% &FE
1010FOR opt%=0 TO 5 STEP 3
1020P%=MC%
1030count.P2:P%=P%+2
1040dIv_factor=P2:P%=p%.1
1050delay_factor=P%tP%=P%+1
1 060t1me_factor=PX:P7.=P%.1
1 0701
07s00r nm.7

080\..<. SET AMPLITUDE TABLE ....
090\
095.freg
100 LDY div factor
110 ('NE conT
120 LOA Oshape_table MOD 256
150 STA nexval.1
140 JMP Initc
150\

II60.cont
1170 LDA B amplItude_table MOD 256
1180 STA nexval.1
1190 LOX *steps
1195.next
1200 LDY div_factor
1210 LDA shape_tablo,X
1224. ,,ore
1230 CLC
1240 ROE A
1250 STA amplitude _table
1260 DEY
1270 ENE more
1280 DEX
1290 BPL next
1300\
1310\.... SET COUNT VALUE .0..
1320\
1330.1n1tc
1340 SEI
1350 LOA 00
1360 STA c0unt+1
1570 LOX delay_factor
1380 LDA loop_table,X
1390 LOY time_factor
1400 BED nomult
1410.mult
1420 ASL A
1430 ROL count.1
1440 DEY
1450 SNE mult
1 450. nomul t
1470 STA count
1480\
1490\i.... MAIN PROGRAM LOOP ....
1500\
1510.maln
1520 LOX *0
1530.nexval
1540 LDA amp/itude_table,X
1550 LOY delay factor
1560.mordel
1570 DEY
1580 BNE mordel
1590\
1600 STA port
1610 INX
1620 CP% *steps
1630 ENE nexval
1640\
16501 . **. DECREMENT COUNT
1660\
1670 LOA count
1680 SEC
1690 SBC *I
1700 STA count
1710 LOA c000t+1
1720 SBC MO
1730 STA count+1
1740 SHE main
1750 LDA 00
1760 EMP count
1770 ENE mhln
17811 CLI
1790 RTS
1800/
1010NEXT opt%
1820ENDPROC
1999:
2000DEF PROCset_tables
2005x.0
2010F0R 1=shape .table TO shape_table.steps-1
2020y.127.SIN16.127
2030, I.y
2040x.x+20PI/steps
2050NEXT I
20602
2070F0R delay-0 TO 101
20801oop,yal=10-6/150.1271+75.1de1 ay1-

2090loop_table7df op_val
2100NEXT delay
2120ENDPROC

include a calculationthatwill set the number of
repeats required to produce a bane for a set
duration, no matter what the frequency of the
tones. Ifwemaketheunitofduration 1/50thofa
second then the number of repeats for a given
delayvalueis:1000000÷(50X(271+75Xdelay).
To calculate this in machine code would be
difficult and slow so instead we can set up a look-
uptablefrom BAsIc,g'ivingavaluefrom the above
formulaforeachvalueofdelay(i.e.from lto 109).
Themachimcoderoutinethmsimplyhastobok
uptherepeatvalueandstoreitinadecrementer,to
produce a tone lasting for 1/50th of a second.

Commodore owners with an assembler can
type in the source code listing and assemble it to
produceanobject program thatcanbesaved.The
calling program will load back the object program
fromdiskorcassetteandsetupthelook-uptables.
Type this in and run it. Type NEW and enter the
sample BASIC program that gives the various
location addresses used by the machine code
program. RUN this program with the buffer box
and D/A converter set up as shown on page 732.
If you do not have an assembler, then type in and
run this BASIC loader before running the calling
program. If you usetheaksw loader then lines 45
and 50 of the calling program can be omitted.

Elf3(2 owners can simply type in the BBC
version as written and RUN.
10 REM BASIS LOADER FUR FREQ/HMP PROGRAM
20
30 FOR 1 =49801 TO 49911
40 READ A:POKEI,A
50 CC=CC+A
60 NEXT I
70 READ CS:IF CC<>CS THENPRINT

"CHECKSUM ERROR":STOP
100 DATA172,134,194,208,8,169,0,141
110 DATA204,194,76,174,194,169,15,141
120 DATA204,194,162,15,172,134,194,189
130 DATA0,194,24,106,157,15,194,136
140 DATA208,248,202,16,239,120,169,0
150 DATA141,133,194,174,135,194,189,30
160 DATA194,172,136,194,240,7,10,46
170 DATA133,194,136,208,249,141,132
180 DATA194,162,0.189,15,194,172,135
190 DATA194,136,208,253,141,1,221,232
200 DATA224,15,208,239,173,132,194,56
210 DATA233,1,141,132,194,173,133,194
220 DATA233,0,141,133,194,208,218,169
230 DATA0,205,132,194,208,211,88,96
740 DATA16186:REM*CHECKSUM*

10 REM **X* OALLING PROGRAM ****
20 REM **** AND ****
30 REM **** TABLE SET UP ****
40
45 DN=8:REM IF CASSETTE D14=1
50 IF A=0 THEN A=1:LOAD"FREQ,HEX",DN,1
60
70 REM **** SET UP SHAPE TABLE
75
BO 5=15:TE1=12*4096+2*256
90 FOR I =0 TO S-1
100 Y=127*SIN(X)+127
110 POKE TB+I,Y
120 X=X+2/S
130 NEXT I
140
150 REM **** SET UP FREQ/DELAY TABLE * * * *
160
170 TB=TE1+2*S
180 FOR D=0 TO 101
190 TV=106/150*(271+75*0))
200 POKETB+D,TV
210 NEXT D
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