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10 MWD[OlD12H]=OF120H 
20 DIM MX[lO],MY[10],BL[2],MD[10] 
30 SH=l: K1=1: K9=1: K8=S: M7=S: P6=0: DIM MZ[10] 
40 SN=3 

i 
SO DIM MH[ 1 0] ,MS[ 10] ,M1[ 10] ,M2[ 10] ,ML[ 10] ,MT[ 10] 
60 DIM BP[S],PS[5],PX[S],PY[5],PC[5],BS[S] 
70 FOR 1=0 TO 5: BS[I]=l: NEXT I 
80 MC=3+INT[RND*12.99] i 
90 BG=K1: FG=3+INT[RND*l12. 99]: IF BG)lS THEN BG=l 
100 IF BG= FG THEN GOTO :90 
110 IF MC=BG THEN GOTO 80 
120 COLOUR FG,BG: GRAPH 
130 MAG 0,0: F6=6 
140 SPRITE 1,0,-16,0,0:, SPRITE 2,0,-16,0,0 
150 SHAPE 0,02H,070FH,0707H,0703H 
160 SHAPE 1,OC1EH,037BSH,03D3FH,03B31H 
170 SHAPE 2,0l0H,0387CH\,03838H,03870H 
180 SHAPE 3,0101H,0107H: ,OC3FH,07FFFH 
190 SHAPE 4,OFl61H,061FFH,OFFH,OFFFFH 
200 SHAPE S,OEOAOH,OAOFOH,018FCH,OFEFFH 
210 SHAPE 6,0404H,0404H;021AH,0397DH 
220 SHAPE 7,0,0,020H,04080H 
230 SHAPE 8,077S6H,OSF7FH,OFFE9H,OE9F9H 
240 SHAPE 9,OC030H,OFOOH,0,080FEH 
250 SHAPE 10,0,0,08142H,02119H 
260 SHAPE 1l,0,0,0204H,0830H 
270· SHAPE 12,0701H,02B3FH,Ol716H,01EFEH 
280 SHAPE 13,OCOH,OA8F8H',OF050H,OS07FH 
290 SHAPE 14,0,0,04H,0201H 
300 SHAPE 15,02020H,02020H,040S8H,09CBEH 
310 SHAPE 16,030CH,OFOOOH,0,01EFH 
320 SHAPE 17,OEE6AH,OFAFEH,OFE97H,0979FH 
330 SHAPE 18,OFFFFH,OFFFFH,OFFFFH,OFFFFH 
340 SHAPE 32,0,0,0,0 
350 SHAPE 33,0,0,0,0 
360 SHAPE 34,01010H,010FEH,01010H,01000H 

C\A(W Key � - MINe fMgel CitY.)S 
A.S. D - fire. l«M 8a:es. 

370 SHAPE 40,0,O,03EH,07F7FH: SHAPE 41,0,0,0,0: SHAPE 42,0,0,0,0 
380 SHAPE 43,07EICH,0,0,0: SHAPE 44,0,OFFH,OFFFFH,OFFFFH 
390 SHAPE 4S,0,080H,OCOEOH,OEOCOH: SHAPE 46,0,01H,0303H,0100H 
400 SHAPE 47,07F3EH,0,0,0: SHAPE 48,OFFH,OFFH,OFFFFH,OFFFFH 
410 SHAPE 49,OEOH,01000H,OCOFOH,OEOCOH: SHAPE SO,03H,0408H,0107H,0301H 
420 SHAPE Sl,OFFE7H,01800H,0,0 
430 SHAPE 60,0,OC370H,03FIFH,0107H: SHAPE 61,O,OE080H,OF8FCH,OC080H 
440 SHAPE 62,OFF08H,01C3FH,03F3EH,01COOH: SHAPE 63,08002H,06FEH,0,0 
450 SHAPE 70,OFC84H,OBFASH,OA5FDH,0213FH 
460 DEF FNB[X,Y]=(MT[I]-X)/(lS2-Y) 
470 C=O: FS=O: F7=0 
480 DEF FNA[X,Y]=INT[(X+0.S)/8]+32*INT[(Y+0.S)/8] 
490 SPRITE 0,0,-16,34,FG 
500 FOR 1=0 TO 5: PS[I]=O: NEXT I 
510 DATA 644,647,650,659,662,665 
520 FOR 1=0 TO 5 
530 READ BP[I] 
540 NEXT I 
550 FOR 1=0 TO 255: A=INT[RND*9] 
560 A=A+16: IF 1<32 OR 1>'224 OR (0112 AND 1<'144) THEN A=A+8 



.. 

.. 

570 PLOT 1,191 TO I,191-A 
580 NEXT I 
590 COLOUR 13,BG 
595 IF BG=13 THEN COLOUR 15,BG 
600 FOR 1=0 TO 5 
610 IF BS[I]=O THEN GOTO 650 
620 FOR J=O TO 2 
630 SPUT BP[I]+J,J: SPUT BP[I]+J+32,J+3 
640 NEXT J 
650 NEXT I 
660 COLOUl 6,BG 

. 

665 IF BG 6 THEN COLOUR 14,BG 
670 SPUT 08,6: SPUT 609,7: SPUT 640,8: SPUT 641,9 
680 SPUT ,23,10: SPUT 624,11: SPUT 655,12: SPUT 656,13 
690 SPUT 638,14: SPUT 639,15: SPUT 670,16: SPUT 671,17 
700 PX=128: ,PY=80 
710 PRINT @(l2,3);uGET READY.u: ? @(l0,5);UX";Kl;u SHEET u;SH 
720 WAIT 150: PRINT @(l2,3);U u. ? @(l0,5);U 
730 FOR 1=0 TO M7: MS[I]=l 
740 IF SH)3 AND RND)0.9 THEN MS[I]=2 
750 MX[I}=I T[RND*255]: MY[I]=O 
760 MD[I]= «BP[RND*5.99]-638.5)*8)-MX[I])/152 
770 Ml[I]= [I]: M2[I]=MY[I] 
780 MH[I]= NT[(250*RND)/SH] 

I 
790 NEXT I . 

800 COLOUR C,BG 
810 GOTO 10501 
820 F6=0: FOR 1=0 TO M7 
830 F6=F6+MS[I] 
840 IF MS [11]=0 THEN GOTO 970 
850 IF MH[II]<)O THEN MH[I]=MH[I]-l: GOTO 970 
860 IF MS[I!]=2 THEN GOSUB 1980: GOTO 970 
870 IF MS[r']=3 THEN GOSUB 2040: GOTO 970 

U 

880 IF COL[MX[I],MY[I]+l]()BG AND COL[MX[I]+l,MY[I]+l]<)BG THEN GO TO 980 
890 PLOT MX[I],MY[I] 
900 MY[I]=MY[I]+K9: IF'MY[I])153 THEN MY[I]=MY[I]-K9: GOTO 980 
910 MX[I]=Mt[I]+MD[I]*K9 
920 PLOT TO MX[I],MY[I] 
930 IF RND)O.9 AND MS[l+l]=O AND MY[I]<88 THEN GOTO 950 
940 GOTO 970 
950 Ml[l+l]=MX[I]: M2[I+l]=MY[I]: MS[l+l]=l: MX[I+l]=MX[I1: MY[l+11=MY[I] 
960 MD[I+l]=«(BP[RND*5.99]-638.5)*8)-MX[I])/(152-MY[I]) 
970 NEXT I: RETURN 
980 MS[I]=O: UNPLOT MX[I],MY[I] TO M1[I],M2[I] 
990 UNPLOT MX[I]-l,MY[I] TO Ml[I]-1,M2[I] 
1000 UNPLOT MX[I]+l,MY[I] TO M1[I]+1,M2[I] 
1010 IF MY[I]}=150 THEN GOSUB 1410: GO TO 970 
1020 SC=SC+Kl*"25: A5=15: IF FG=15 THEN A5=1 
1030 COLOUR A5,FG: PRINT @(5,23);SC: COLOUR MC,BG 
1040 GOTO 970 
1050 A=CRF[O]: B=CRF[O]: IF A()B THEN GO TO 1130 
1060 M=KEY[O] 

" 

1070 IF A=16883 OR A=21491 OR A=17651 THEN GOSUB 1190 
1080 IF A=2291 AND PX)7 THEN PX=PX-4: GO TO 1120 
1090 IF A=2547 AND PX<240 THEN PX=PX+4: GOTO 1120 

IS·3 



--- ----------

1100 IF A=3059 AND PY)8 THEN PY=PY-4: GOTO 1120 
1110 IF A=2803 AND PY(152 THEN PY=PY+4 

·1120 
1130 
1140 
1150 
1160 
1170 
ll80 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1480 
1490 
1500 
1510 
1520 
1530 
1540 
1550 
1560 
1570 
1580 
1590 
1600 
1610 

SPRITE O,PX,PY 
C=C+l: IF MOD[C ,K8)=0 THEN GOSUB820: IF F6<)O THEN GOTO 1050: ELSE STOP 

IF F6=0 THEN F7=F7+1: IF F730 THEN GOTO 1630 
IF F6=0 AND F7=2 THEN F6=6: GOTO 730 
IF P6 THEN GOSUB 1890: GOTO 1180 
IF RND>0.997 THEN GOSUB 1810 
GOSUB 1290: GOTO 1050 
FOR 1=0 TO 5: IF PS[I)=O THEN GOTO 1210 
NEXT I: RETURN 
PS[I)=l 
IF A=21491 THEN GOTO 1270 
IF A=17651 THEN GOTO 1280 
PLOT 16,152 TO PX,PY 
WAIT 3: UNPLOT 16,152 TO PX,PY 
PX[I)=PX: PY[I]=PY: PC[I]=O: RETURN. , 
PLOT 127,152 TO PX,PY: WAIT 3: UN PLOT 127�152 TO PX,PY: GOTO 1260 
PLOT 232,152 TO PX,PY: WAIT 3: UNPLOT 232,152 TO PX,PY: GOTO 1260 
FOR 1=0 TO 5: IF PS[I)=O THEN NEXT I: RETURN 
Al=FNA[PX[I),PY[I)) 
PC[I)=PC[I ] +1 
IF MOD[PC [I),4]<)0 THEN GOTO 1340 
ON INT[PC [I)/4) THEN GOTO 1360,1370,1380,1390,1400 

NEXT I: RETURN 
SPUT Al,C l: SPUT Al+1,C2: SPUT Al-1,C3: SPUT A1+32,C 4: GOTO 1340 
Cl=40: C2=41: C3=42: C4=43: GOTO 1350 
Cl=44: C2=45: C3=46: C4=47: GOTO 1350 
Cl=48: C2=49: C3=50: C4=51: GOTO 1350 
Cl=52: C2=53: C3=54: C4=55: GOTO 1350 
Cl=32: C2=32: C3=32: C 4=32: PS[I]=O: GOTO 1350 
ES=O: X=INT[(MX[I]/8)+641.5) 
FOR H=O TO 5: IF ABS[X-BP[H))<4 AND SGN[X-BP[H)]) -1 THEN GO TO 1440. 
NEXT H: RETURN 
Al=BP[H]+l: ES=3: BS[H)=O 
ES=ES+l: IF ES=21 THEN GOTO 1550 
ON INT[ES/4) THEN GOTO 1500,1510,1520,1530,1540 
REM 
SPUT Al,C l: SPUT Al+l,C2: SPUT Al-1,C3: SPUT Al+32,C4 
GOTO 1450 
Cl=40: C2=41: C3=42: C4=43: GOTO 1480 
Cl=44: C2=45: C3=46: C4=47: GOTO 1480 
Cl=48: C2=49: C3=5q: C4=51: GOTO 1480 
Cl=52: C2=53: C3=54: C4=55: GOTO 1480 
Cl=32: C2=32: C3=32: C4=32: GOTO 1480 
A=O: FOR N=O TO 5: A=A+BS[N]: NEXT N: IF A)O THEN RETURN 
WAIT 200: COLOUR FG,BG 
PRINT @(12,3);"GAME OVER" 
S C=O 
WAIT 200: ? @(4,5)"PRESS <SPAC E> TO RESTART ." 

IF K EY[32] THEN GOTO 1620 
GOTO 1600 

1620 WAIT 200: RESTOR : GOTO 10 
1630 BC=O 



1640 
1650 
1660 
1670 
1675 
1680 
1690 
1700 
1710 
1720 
1730 
1740 
1750 
1760 
1770 
1780 
1790 
1800 
1810 
1820 
1830 
1840 
1850 
1860 
1870 
1875 
1880 
1890 
1900 
1905 
1910 
1920 
1930 
1940 
1950 
1955 
1960 
1970 
1980 
1990 ! 

2000 
2010: 
2020! 
2030 1 
2040' 
2050, 
2060 
2070 
2080 
2090 
2100 
2110 
2120 
2130 
2140 
2150 
2160 
2170 

FOR 1=0 TO 5 
IF BS[I]=l THEN BC=BC+I00*Kl 
IF BS[I]=O THEN GOTO 1700 
FOR J=O TO 2: SPUT J+4*(BC/(100*Kl»+160,J 

SPUT J+4*(BC/(100*Kl»+192,J+3 
NEXT J 
WAIT 50 
PRINT @(l0,3);nBONUS n;BC 

NEXT I 
SC=SC+BC 
SN=3 
SH=SH+l 
IF MOD[SH,3]()0 THEN GOTO 1780 
IF SH)3 THEN K9=K9+1: IF K9>6 THEN K9=5 
M7=M7+1: IF M7>9 THEN M7=9 
WAIT 150: Kl=INT[(SH+l)/2]: P6=0 
RESTOR 
GOTO 80 
P6=1: FY=32+INT[RND*l00 1 
ON 1+INT[RND*1.99] THEN GOTO 1850,1870 
SPRITE 1,FX,FY,FV,FC: SPRITE 2,FX+8,FY,FV+l,FC: RETURN 
REM 
FD=2: FX=2: FV=60: FC=6: IF BG=6 OR BG=8 OR BG=9 THEN FC=10: GOTO 1830 
GOTO 1830 
FD=-2: FX=238: FV=62: FC=4 
IF BG=7 OR BG=5 OR BG=4 THEN FC=15: GOTO 1830 
GOTO 1830 
IF FD=-2 THEN GOTO 1950 
FX=FX+FD 
IF FX>240 THEN P6=0: SPRITE 1,0,-16,0,0: SPRITE 2,0,-16,0,0: RETURN 
FOR 1=0 TO 5: IF PS[I]=O THEN GOTO 1940 

IF ABS[PX[I]-FX-8]<8 AND ABS[PY[I]-FY-4J<A THEN GOIO 1970 
NEXT I 
SPRITE 1,FX,FY: SPRITE 2,FX+8,FY: RETURN 
FX=FX+FD 
IF FX<4 THEN P6=0: SPRITE 1,0,-16,0,0: SPRITE 2,0,-16,0,0: RETURN 
GOTO 1910 
SC=SC+Kl*250: SPRITE 1,0,-16,0,0: SPRITE 2,0,-16,0,0: P6=0: RETURN 
MZ[I]=SN: SN=SN+l 
MS[I]=3 
ML[I]=7: IF BG=7 OR BG=4 OR BG=5 THEN �L[I]=15 
SPRITE MZ[ I] ,MX[ I] ,My[I], 70 ,ML[ I] 
A=INT[RND*5.99]: MT[I]=(BP[Aj-638)*8 
RETURN 
L9=K9: IF K9)2 THEN L9=2.5 
MY[Ij=MY[I]+2*(L9): MX[I]=MX[I]+(L9)*MD{I]*2 
IF COL[MX[I]+4,MY[I]+4]{>BG AND COL[MX[Ij+5,MY[Ij+4)<)BG THEN GOTO 2170 
IF MY[I])=150 THEN POP : 'SPRITE MZ[I),0,-16,0,O: MS[I')=O: GOTO 1410 
IF COL[MX[I)+4,MY[I]+10]{>BG AND COL[MX[Ij+5,MY[I]+10]\)BG THEN GOTO 2110 
SPRITE MZ[ I) ,MX[ I j ,MY[ I) ,-
RETURN 
MY[I]=MY[I)-INT[RND*8]: MX[I)=MX[I)-4+INT[RND*7.99j 
IF MY[I)<l THEN MY{I)=4 
IF MX[I)<4 THEN MX[I]=4: GOTO 21�O 
IF MX[I)248 THEN MX[I]=248 
MD[ I ]=FNB[MX[ I] ,MY( I]] 
GOTO 2090 
SC=SC+K9*100: MS{I]=O: SPRITE MZII],0,-16,0,0: RETURN 
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REM 
REM 

C.AN'ION 
\ 

BG=l: FG=12 
COLOUR FG,BG 
CHAR 023H,0,03FFCH,0 
CHAR 024H,OF�,OFFFFH,OFOOOH 
CHAR 025H,03FFH,OFFFFH,OFFCOH 
CHAR 026H,07 9E3H,OCFFH,OF300H 
CHAR 027H,OCFH,OFF30H,OC7BiH 

\I CfllA Y liY\ • 

G ,:? r"V}Jt left ll14 right 
�.F ��e, fiNwru-tt 
t. Hre. 

CHAR 061H,021C2H,OlC73H,O 'FBEH 
CHAR 062H,ODD58H,OCI8DH,0 DFFH 
CHAR 063H,082H,0820H,0820;H 
CHAR 064H,0470H,0431CH,OF7FFH: CHAR 065H,0300H,020C3H,08F3EH 
CHAR 066H,04FOH,04314H,0947FH: CHAR 067H,0380H,02040H,0813EH 
CHAR 068H,0410H,0439EH,OFFFFH: CHAR 069H,0,020CBH,OAFBEH 
CHAR 06AH,OF79CH,0431CH,OF300H: CHAR 06BH,078EIH,OAOC3H,08600H 
TEXT 
DIM EM[30,1,6] , 
PO=260: Pl=O: P2=0: P=l!,; (}�18: C=O· 
MA=O: CA=I: B=O: BE=O: Bl=of NL=3: FI=O: fF=O: FX=O 
FOR 1=3 TO 30 ! 

K=33-1 
EM [ I , ° , ° ] ="": EM [ K , 1 , 0 ] ='''' I 
FOR J=1 TO INT [ 0.34+I/3 ] • I 

EM [ I , ° , 0 ] = EM [ I , ° ,0 ] +" If": EM [ K , 1 , ° ] = EM [ K , 1 , ° ] +" %" 
NEXT J 
FOR J=1 TO INT[I/3 ] : EM[I,O,O]=EM[I,O,O]+"E" 

EM[K,l,O]=EM[K,l,O]+"E": �EXT J 
FOR J=1 TO INT[0 . 67+I/3] : £M [ I,O,O ] =EM[I,O,O]+"%" 

EM[K,l,O]=EM[K,l,O]+"It": NEXT J 
NEXT I 
PRINT @(0,23): ? 
FOR 1=1 TO NL: SPUT PO-2*(I-l),026H: NEXT I: WAIT SO 
B=O: BE=O: FI=O: FF=O i 
SPUT PO,32 I 

PO=PO+Pl: Pl=O 
IF B=1 THEN Bl=Bl+1: IF Bl=11 THEN Bl=O: B=O: BE=O 
L=O: SGET PO+40,L: IF L�>32 AND L<�42 THEN GOTO 860 
PRINT EM [ P,O,O ] ; TAB ( Q+6) ; EM[Q, 1 ,0 ] SPUT PO,026H+MOD [ Bl,2] 
IF Q-P>7 AND RND>0 . 7  AND C(1500+100*CA THEN ? @«(P+Q)/2),22);"fIE%£II" 
C=C+2: 

-
IF 0400 AND C<:1500+100*CA AND Q-P)6 THEN Q=Q-l: P=P+1 

IF C >l 500+ lO-O*CA AND Q-P<2 ° THEN P= P-1: Q=Q+ 1 
IF C('>1800+100*CA THEN GOTO 500 
FG=FG+1: FG=FG LAND 15: IF FG<2 THEN FG=2 
IF FG=BG THEN GOTO 450 
COLOUR FG,BG: CA=/CA+l: IF MOD [ CA- l , 4 ]=0 THEN BG=8-BG: COLOUR FG,BG: NL=NU'Y> 
c=o 
IF BG=7 AND FG=lO OR FG=ll OR FG=3 OR FG=5 THEN FG=12: COLOUR FG,BG 
IF C<400 OR C>1500+100*CA THEN GOTO 600 
IF RND>0.95 THEN '? @(P/2+Q/2+RND*4+2,22);"de": M1\=MA+l: GOTO 530 
IF CA)1 AND BE=O AND RND)0.97 THEN BE=1: ? @(P/2+Q/2+RND*4+2,22);"fg": MA=MA+1 
IF BE>O THEN BE=BE+1: IF BE=40 THEN BE=O 
IF BE10 AND BE=(24-(INT[PO/40)) THEN B=1: FOR 1=-3 TO 3: SPUT PO+I,02DH: NEXT I 



550 
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IF CA{3 OR FI)O OR RND�0.95 THEN GOTO 570 
FI=l: FX=INT[(�/2+Q/2+RND*4+2)+0.5] 
? @(FX,21);"hi";: ? @"DLL";"jk": FF=O: MA=MA+1. 
IF FI)O AND 22-FI)INT[PO/40] AND (MOD[PO,40]=FX OR MOD[PO,40}=FX+1) THEN FF=FF+l 
IF FI>O THEN FI=FI+l: IF FI)20 THEN FI=O: FF=O: FX=O: GOTO 600 
IF FF>6 AND INT[PO/40j«22-FF) THEN GOSUB 910 
P=P+INT[RND*2.99]-1: Q=Q+INT[RND*2.99]-1 
IF Q-P<-l THEN Q=Q+1: P=P-1 
IF (C<400 OR C>1500+l00*C A) AND Q-P<l THEN Q=Q+l: P=P-l 
IF p(3 THEN P�3: GOTO 650 
IF P)30 THEN F=30 

IF 0>30 THEN Q=30 
IF QZ3 THEN Q=3 � A=KEY[Oj: A=CRF[O]: IF A(>C F[O] OR B=l THEN GOTO 350 
IF A=2291 THE� Pl=-l: GOTO 350 
IF A=2547 THE� Pl=l: GOTO 350 
IF A=21235 AND: PO>80 THEN Pl=-80: GO TO 350 
IF A=18163 AND PO<800 THEN Pi=40: GOTO 350 
IF A<>17907 THEN GOTO 350 
P2=PO+40 
L=O: SPUT P2-40,32: SGET P2,L:! SPUT P2,063H 
IF L<)32 AND L<>42 THEN GOTO �80 
P2=P2+- 40: IF P2<960 THEN GOTO /740 
GOTO 350 : 
IF L<026H OR L=98 THEN SPUT P* ;062H: GOTO 770 
SPUT P2,42: IF L=064H THEN SPVT P2+1,32: GOTO 850 
IF L=065H THEN SPUT P2-1,32 . 1 
IF L=067H THEN SPUT P2-1,32: BE=O 
IF L=066H THEN SPUT P2+1,32: BE=O 
IF L=068H THEN SPUT P2+1,32: SPUT P2+40,32: SPUT P2+41,32: FI=O 
IF L=069H THEN L=065H: SPUT P2+40,32: SPUT P2+39,32: FI=O: GOTO 800 

I 

MA=MA-1: C OLOUR FG,BG: GOTO 350 
W AIT 150: NL=NL-l: IF NL)O THEN TEXT : GOTO 320 
? "YOU LET THROUGH "MA 
? "SCORE=";C*5-50*M A 
? 
W AIT 150: RESTOR : CHAR : TEXT i : GOTO 10 
FOR I=(22-FF) TO INT[PO/40j STEP -1 

SPUT I*40+FX,02BH: NEXT I: GOTO 860 

Canyon- use the left and right cursors to move the plane, F to move 

forwards, R to go back, and E to fire. Destroy the enemy aircraft. 

Beware the beamers (skeltal outlines) and jet planes (these fire 

back) . 



RDFORM T.Gray. 
i 

This programme can be use d to initialise Ram disc with a blank 
directory. It also works on normal disks an d is a quicker way of 

clearing the directory than usiing format. It does not remove the 
boot track. Please use with ca�e. I 10 TEXT : ? @"C"; "COOS Ramdi sk Format Ut

, 
I i ty 1. 0 (C) 1987": ? 

,20 DIM B[100],$N[2],X[20] 
30 AX=ADR[X[0]1: A8=ADR[8[0]]i 
40 REM *** MACHINE CODE ROUTINE *** 
50 DATA 0420H,06180H,0D000H,01601H 
60 DATA 0 380H,0460H,06550H,04F2H 
70 DATA 04D2H,0C0FIH,0704H,0AI 3H 
80 DATA 01701H,0592H,0600H,01601H 

90 DATA 0 380H,0AI4H,016F8H,010F5H 
100 FOR I=AX TO AX+38 STEP 2 
110 READ IAQ: MWD[I]=IAQ 
120 NEXT I 
1 30 REM *** INPUT DRIVE *** 
140 INPUT I"Drive ",0: ? 
150 INPUT 1"Are you sure",$ANS 
160 IF $ANS="Y" THEN GOTO 190 
170 IF $ANS="y" THEN GO TO 190 
180 STOP 
190 DC=MWD[06 382H+D*21 !Drive data 
200 BS=MWD[DCJ sectors I, track 
210 NB=MWD(DC+2J total sectors 
220 DS=MWD[DC+4J ! directory start 
2 30 ND=MWD[DC+6J ! number of entries 
240 BPS=MWD[06362H+D*2] ! bytes 1 sec 
250 REM *** CLEAR BUFFER *** 
260 FOR 1=0 TO 600 
270 MEM[AB+IJ=0 
280 NEXT I 
290 REM *** CALCULATE NUMBER OF SYSTEM SECTORS *** 
300 SS=DS+ND*64/BPS 
310 SB=SS/8-1 
320 SR=MOD[SS,81 
330 BR=0: TMP=128 
340 IF SR=0 THEN GOTO 370 
350 BR=BR+TMP: TMP=TMP/2 
360 SR=SR-l: GOTO 340 
370 REM *** CLEAR SECTORS TO END OF DIR *** 
380 FOR 1=0 TO 55 
390 CALL AX,I,D*256,I*BPS,AB,BPS 
400 NEXT I 
410 REM *** SET BIT MAP FOR DIRECTORY *** 
420 FOR 1=0 TO 58 
4 30 MEM(AB+IJ=255 
4 31 MEM[AB+I+l1=BR 
440 NEXT I 
460 CALL AX,I,D*256�BS*BPS,AB,NB/8 

470 ? :  ? "Done" 
480 END 



DISKNAME C.J.YOUNG 

Puts a name on the disk for use by PDIR etc. 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 ". 
110·· 
120 
130 
140 
150 
160 
170 
180 
190 
200 
2 10 
220 

230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 
420 
430 
440 

REM 
REM ************r 
REM * * 
REM * * 
REM * DISK NAME * 
REM * * 
REM * * 
REM ************* 
REM 

TEXT 
? "Disk name pr<:>gram" 
? "Input Drive ? "; 
IK=KEY[0] 
IF IK=0: GOTO 130 
IF IK<48: GOTO 130 
IF IK>51: GOTO 130 
DRV=IK-48 
? DRV 
DIM B[99] 
DIM $NM[9] 
DIM MC[10] 
AMC=ADR[MC[0]] 
AB=ADR[B[0]] 
REM 
DATA 0420H,06180H,0D000H,01601H 
DATA 0380H,0460H,06550H,0 
REM 
FOR X=0 TO 12 STEP 2 

READ Q 
MWD[AMC+X]=Q 

NEXT X 
REM 
INPUT £19"Name ";$NM[0] 
REM 
CALL AMC,0,DRV*256,0,AB,64 
IF MWD[AB]: GOTO 430 
FOR X=0 TO 19 

MEM[AB+X+2]=MEM[ADR[$NM[0]]+X] 
NEXT X 
CALL AMC,0FFH,DRV*256,0,AB,64 
? "Ok." 
END 
? " Can't name a SYSTEM Disk" 
STOP 



DISK VERIFY PROGRAMME BY C.J.YOUNG 

verifies disk and flags any faulty sectors 

10 
20 
30 
40 
50 
60 
70 
80 
90 
HUZI 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310� 
320 
330: 
340i 

350 ! 
360 
370; 
380 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 

REM 
REM ************ 
REM * * 
REM * DISK * 
REM * * 
REM * Verify * 
REM * * 
REM ************ 
REM 

TEXT 
? "COOS Disk Verify program" 
INPUT £1;"Drive ",DRV 
DRV=MODCDRV,4J 
? 
REM._*** 
REM *** Machine code *** 
REM *** 
DIM MCC4J 
AMC=ADRCMCC0JJ 
X=0 
READ Q 
IF Q=0: GOTO 270 
MWDCAMC+XJ=Q 
X=X+2 
GOTO 210 
DATA 0420H,06180H,05C5H,0585H,0D540H,0380H,0 
REM *** 
REM *** Get disc pointers *** 
REM *** 
P1=MWDC06362H+DRV*2J 
P2=MWDC06372H+DRV*2J 
P3=MWDC06382H+DRV*2J 
REM *** 

!Pointer 1 
!Pointer 

;
2 

!Pointer :3 

REM *** Get infomation *** 
REM *** 
BPS=P1 
SID=MWDCP2+6J 
SPT=MWDCP3+0J 
SEC=MWDCP3+2J 
SOD=MWDCP3+4J 
FIL=MWDCP3+6J ! Files 

Bytes per s�ctor 
!Sides 
!Sectors per track 
!Sectors 
!Start Of Dir 

REM *** 
REM *** Calc *** 
REM *** 
TRK=SEC/SPT 
BPT=BPS*SPT 
BYT=BPS*SEC 
REM *** 

!Tracks 
!Bytes per track 
!Bytes 

REM *** Display infomation *** 
REM *** 

I S - to . 

. " -" "  � 



51121 
52121 
53121 
540 
55121 

? "Bytes per- sector­
? "Sector-s per- tr-ack 
? "Tr-acks 
? .iNumber- Of Fi 1 es 
? 

560 RE M *** 
57121 RE M *** Buffer-s *** 
58121 RE M *** 

";BPS 
";SPT 
";TRK 
"; FIL 

59121 BLN=IN T[BPS/6J+1 !Buffer- length 
61210 DI M B FT(BLN*16J Tr-ack Buffer-
61121 DI M B FS[BLNJ Sector- Buffer-
62121 DI M MAP[BPSJ Bit map 
63121 DI M BDR[64* FIL/6+1J !Dir- Buffer-
640 DI M $ F[2J File Name 
650 RE M *** 
66121 RE M *** Pointer-s *** 
67121 RE M *** 
680 AB T=ADR[BFT[I2IJJ 
69121 AB F=ADR[B FS[I2IJJ 
7121121 A MP=ADR[ MAP[I2IJJ 
710 AD=ADR[BDR[0JJ 
720 ERR=0 
730 
740 
75121 
76121 
770 
78121 
790 
80121 
810 
820 
830 
840 
85121 
86121 
87121 
88121 
890 
9121121 
91121 
920 
930 
94121 
95121 
960 
970 
980 
990 
100121 
1010 
11212121 
1030 
1040 
112150 

ER F=l !Er-r-or- Flag 
ERS=0 !No Of Sector- Er-r-or-s 
ERW=0 !No Of Wr-ite Er-r-or-s 
ERE=12I !No Of Read Er-r-or-s 
AE=ADR[ERRJ 
CAL=0 
W1=ADR[CALJ+2 
W2=ADR[CALJ+4 
MX=65536 
RE M *** 
RE M *** r-ead bit map *** 
RE M *** 
T=l 
S=0 
GOSUB 1150 
CALL AMC, 0, C1, C2, A MP, SEC/8, AE 
IF ERR : ? "Can't r-ead bit map 

II. 

RE M *** 
RE M *** Read Dir-ectory *** 
RE M *** 
S=SOD-16 
GOSUB 1150 
CALL A MC, 0,C1,C2,AD, FIL*64, AE 
IF ERR : ? "Can't r-ead Dir-ector-y " 

RE M *** 
REM *** Tr-ack test *** 
REM *** 

FOR T=0 TO TRK-1 
S=0 
GOSUB 1150 
CALL A MC, 0,C1, C2,ABT, BP T, AE 
IF ERR: GOSUB 1230 

NEX T  T 

l S" \ I 

STOP 



1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
123121 
1240 
1250 
1260 
1270 
128121 
1290 
131210 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
14121121 
1410 
142121 
1430 
144121 
1450 
1460 
1470 

1480 
149121 
1500 
151121 
1520 
1530 
1540 
1550 
1560 
1570 
1580 

IF ERF: ? "No Errors": STOP 
? 
? £'999'ERS;" Sector Error"; 
IF ERS<>1: ? "s"; 
? .. II ; 
? £'999'ERW;" Write Error"; 
IF ERW<>1: ? "s" ; 
? 
END 
REM *** 
REM *** Calc *** 
REM *** 
CAL=(16*MX+DRV*256>*MX 
CAL=CAL+T*BPT+S*BPS 
C1=MWD[W1] 
C2=MWD[W21 
RETURN 
REM *** 
REM *** Track Error *** 
REM *** 
ERF=0 
FOR S=12I TO SPT-1 

GOSUB 115121 
Q2=T*SPT+S 

,SIU=B IT[MAP[0],Q2] ! In use ? 
CALL AMC,0,Cl,C2,ABF,BPS,AE 
IF ERR: GOSUB 151121 

ELSE GOSUB 136121 
NEXT S 
RETURN 
REM *** 
REM *** Write sector *** 
REM *** 
CALL AMC,255,C1�C2,ABF,BPS,AE 
IF ERR: GOTO 142121 
RETURN 
REM *** 
REM *** Write!Error *** 
REM *** I 
ERS=ERS+1 
ERW=ERW+1 
GOSUB 179121 

, 

? "Write Error "; 
GOSUB 1840 
RETURN 
REM *** 
REM *** Read Error-Try Write *** 
REM *** 
ERS=ERS+1 
IF SIU: GOTO 1620 
FOR Q=0 TO BPS-l 

MEMCABF+QJ=0 
NEXT Q 

lS"-l2. 



1590 
1600 
1610 

1620 
1630 
1640 
1650 

1660 
1670 
1680 
1690 
1700 
1710 

1720 
1730 

1740 
1750 
1760 
1770 
1780 
1790 
1800 
1810 
1820 
1830 
1840 

1850 
1860 
1865 
1870 
1880 
1890 
1900 
1910 
1920 
1930 
1940 
1950 
1960 
1970 
1980 
1990 

2000 
2010 
2020 
2030 
2040 
2050 
2060 

CALL AMC,255,Cl,C2,ABF,BPS,AE 
IF ERR: 60TO 1700 
RETURN 
REM *** 
REM *** Read Error *** 
REM *** 
ERE=ERE+l. 
1,30SUB 17.90 
? "Read Error"; 
60SUB 1840 
RETURN 
REM *** 
REM *** Read/Write Error *** 
REM *** 
ERW=ERW+l 
ERE=ERE+l 
60SUB 1790 
? " Read &c Write Error"; 
60SUB 1840 
RETURN 
REM *** 
REM *** Track/sector number *** 
REM *** 
? £'999'T;"/"; £'99'S; " "; 
RETURN 
REM *** 
REM *** File Name *** 
REM *** 
ZZ=SOD+(FIL*64/BPS) 
IF T*16+S<ZZ: 60TO 1990 

FOR Z=0 TO FIL-l 
ZZ=AD+Z*64 
IF MWO[ZZ)=0 : 60'-0 1960 

F OR Zl=ZZ+16 TO ZZ+31 STEP 4 
IF T*16+S<MWO[Zl): 60TO 1950 
Z2=MWO[Zl)+MWO[Zl+2) 
IF T*16+S<Z2 : 60TO 2010 

NEXT Zl 
NEXT Z 
? 
60TO 2000 
? It In Oi rectory" 
RETURN . 

$F[0)=""1 
FOR I I=2iTO 10 

$F(0)=$F(0)+'l.MEM(ZZ+ I I)'l.0 
NEXT II ' 
? It In File:It$F(0) 
RETURN 



----- ----�-- ----- ------ ------------------------�------ ---

MDEX software for the Cortex. 

MDEX Marinchip Disk Executive } is a disk operating system 
similar in some respects to CPM. It was originally developed for 
the T. I. range of computer boards using the TMS9900 proccessor. 
It has been modified by M.P.E. in England for use on the Cortex. 

M . P . E . _ no longer wish to support MDEX and have handedl the system 
to the Cortex User Group. The Group have been unabl� to trace 
Marinchip in the States and are therefor oFfering the

.

· l system to 
Cortex User Group members at a much reduced price, 1�1. of its 
original value, assuming no copywrite is p�yable. 

The system available. 

MDEX CORE :- £10.00 

The operating system includes a Boot disk for loading th� nu�leus 
which contains all input output drivers and file handli�g soft­
ware. Also included on the system disk are file land disk 
maintenance utilities, a debug monitor, file copy utilities with 
wild-card facilities and a disc BAS IC similar in many rSspects to 
Microsoft Basic. Also included is a simple line orient ated con­
toxt editor EDI T similar to CPM's ED. 

ASM & LINK Assembler and Linker £10.00 

ASM is a relocatable assembler which supports the full 
instruction set of the TMS9995. It accepts standard TI mnemonics 
in a form essentially compatible with TI assemblers, and produce,s 
a T I  standard tag format output file. Conditional assembly is 
also supported, as is comprehensive expresive evaluation at 
assembly time. ASM is very fast assembly speed being qver 600 
lines per minute. r 
LINK allows several object files generated by ASM or a compiler 
to be linked together to form an executable programme. Prog�ammes 
of any size can be built. 

SYSGEN Syst¥m g eneration Kit £10.00 

This is a toolkit for modifying MDEX itself and will be needed if 
you want to reconfigure the terminal, printer, or disk handlers, 
or if you want to install MDEX for different hardware. Sysgen 
includes all the source listings for hardware dependant software. 

WORD Word processor £10.00 

Word is a powerfull text processing programme. It takes text from 
a file produced with EDI T or WINDOW, and produces a neatly 
formatted document. It fetures user control of all formatting 
parameters, macros with parameters, library files, user defined 
stings, automatic section numbering / page numbering, index, 
headings and footings etc. 

MDEX-PDS All of the above systems in one package £30.00 



SPL : - System pr:-o,gra,!,min..g language 

A systems programming language much in the style of 
in line assembler and many pther tricks needed �or 
industrial programming. 

£10.00 

IICU. Allows 
systems or 

FORTH :- £15.00 

Fig fort h
,
with file

O
ha�dlinL extensions, four editors, full 9995 

assembler, over 200 screenf of source code, decompiler, tUrn-key 
compiler etc. i 

i 
i 

NAUTILUS Forth cro?s compiler £ HI. 00 

Compi les Fo..:-t.h sy·st.ems to varying target hardware configurations. 
Allows use of multiple source fil�s. This software can prOduce 
fully ROM-able code for a ;range of microproccessor-s. Chose 
targets from 6502, 6800, 80i0. Z80, 8086/88, 68000, 1802, Z8, 
6301/6801, 990121/9995 etc. ", , Targets £1121.00 each. 

I 

META :- Compiler g�nerator i" £10.00 
An automatic compiler gener,tor : F�ed it � de�cription of 
I anguage and detai I s of the code generati ng rul es and" out' comes a 
compiler for,�he � �nguage. META can be used to generate macro­
proccessors, assemblers, compilers and brain strain. 

QBASIC :-

- I 
, i £15.00 

A structured compiler Basic wich is full-y-code compatible " with 
the popular CBASIC for CPt1� Has 31 character 'narries�'- WHILE-WEND, 
formatt �d out p�t ; ' 'fi ne numbers onl y'requi red on re:fered to 
ststement lines etc. Output 'If i Ie can be 1 inked with other files 
produced by QBASIC or ASM. ' 

PASCAL :- £10.00 

An adapt i on of the Per Br i nch Har'l�sel s-equenti al cpa'scal.' 

WINDOW :- £15.00 

A fully feat�red���reen editor, incorparating on-line help 
facilities, a: vlrtuil-m�mory sy�tem memory system for lar�e files 
optional 'automatic indentation and word wrap, global search and 
replace facilities, horizontal scrolling and some te�t'formatting 
functions. Veri-e�sy ito use. This i� a SUperb editor. 

SPELL :- £10. 00 

A spelling checker that can be used with any editor or text file. 
It comes complete with a large dictionary can be added to by the 
user. 

All the above MDEX software is now available from the Cortex User 
Group at the normal address. 

I � - 15 



GlBASlC. N D Osmond. 

Glbasi� is a true compiler for 
operating s),$tem.lt is very fast and 
programming. According to the manual 
yet to find out. 

basic,which runs on the MDEX 
lends its self to structured 

it is compatible to CBASIC,i"ve 

The GlBASlC di�k contains the compiler,plus the -GiRASIC library which 

is a set of' routines used by Gl BASIC to form the final 

executable programme. With interpretive Basic it is resident 

in the computers memory thus using memory plus the executing 

programme. By using the Glbasic library GlBASlC links only 

what"s needed making a more compact programme. 

A feature of GlBASlC is the ability to link several GlBASIC �/or 
assembly programmes together into an executable programme,therefore­

you can have your own set of standar � programmes stored on disk to 
use when designing your new pr. ogramme.I'lore of this later. 

I will describe how to compile your own programmes & the language 
syntax. 

The GlBASIC disk is in drive 1 and the work disk is in drive 2. 
First, three files have to be created on drive 2.1f we call our 
programme TEST then our files will be:-

TEST.BAS 
TEST:REL 
TEST 

th i Ii will hal d the sourcfT'-pr-ogramme 

relocatable code used by the linker 
the executable programme. 

Note the suffix .BAS· • •  REL 
Once the exicutable p rogr amme TEST has been 

transfered, if required to drive l,to run the 

the name � it will run. 

The sequence of events is as fol 10ws:-

camp i 1 ed it can be't:' 
programme just type In 

The f i 1 e TEST. B-AS wou 1 d be put i!oto"-one of the ed 1 tors 1 n MDEX-W i ndow 
or Edit, you �ould then w�ite yo�r GlBASIC programme-into it � save the 
file,the compiler would be call�d,ie GlBASIC 2/TEST. (the prefix 21 
denotes drive 21 right/h) �he campi ler - would then write code 
to TEST.REL. Next you would l �nk the programme,ie GlLINKER 2/TEST 
which would take the file 2/,TEST.REL � pick up the necessary 
library routine. plus other GlBASIC or assembly programmes � write the 
executable output to the fil e 2/TEST.The system linker will then 
produce a memory map for the programme 2/TEST � exit to 
MDEX.Simply type in the programme name and the programme will b� 
.xE'cuted. 



.... P r og r amme S y nta x . 

Lin� numbers need not be used except on GOSUB or 

to structu r ed nature of QBASIC are not used o f ten.If 
GOTO which due 

programme lines 

next line by the are very lo n g they may be continued into the 

addition of a backslash "'H. 
The remark statement has several forms,but the most interesting is 

embedded comments.First a left cur ly bracket is p ri nted "{" 

then every �h1ng betl-leen it and the right curly b r' ac ket "}" is 

treated as a rem�rk or embedded comment,it can be in the 
mjddle of a ' stat em ent 1 ine or cont i nue for several lines.Neither 

form of comment oc:cu-pies spac e  or effect the speed in the 

executable prDgramme,in effect the compiler takes no notice of them so 

QBASIC encourage s lots of r ema rk s " I 

The other i n't'er est i ng feature is the block IF statement. 

eg:- IF <ex�?esslon> 
c o d;e.. 0 
codEi' O 

ELSEIF 

code! 

cod�l 

ELSEIF 

code2 

code2 

ELSE 

codQ3 
ENDIF 

When the block IF sta temen t is executed, the (exflression) is 
ev al ua ted according to the same rules as a single line IF THEN if the 

value is a non zero the code f ol l owin g the IF s t at ement will be 
executed upto the ENDIF,if zero t he code will be skipped,until an 

ELSEIF or ELSE or ENDIF is reached. Therefore progr ammes can be 

s tructured very easily. 

Var i able s are of two types and can 31 characters long 

Real variables A AC PAYROLL MAIN. LOOP. COUNTER 
Integer Var iabl e A% AC"4 PAYROLL".4 MAIN.LOOP.COUNTER% 

String variable A$ AC$ PAYROLL$ 
i 

MAIN.LOOP.COUNTER$ 

A l so all the above may be I 
s'ubsc[r i pted variables. 

I S-17 
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�1.i.�.> __ ._. ______ .� 

Sample pgm. 

1 

{Read the Keyboard using 

the Qbas i c library routines 
Constat% Conchar%,whic� bypasses 
the normal Keyboard IN�UT 

rout ine.} 

WHIL
"
E NOT CONSTAT% {Constat%= -1 if Key�oard is pressed} 

WEND 

C%=CONCHAR% {Conchar%= ASCII val of key} 

IF C%=6� {A pressed ?} 
PRINT"Please continue" 

A.FLAG%=l:R=lO 

SCREEN.DISPLAY$="MENU-O" 

GOTO 1 0 0  

it is stored in C% } 

ELSEIF C%=66 {B} 

SCREEN. D i SPLAY$="MENU-2-

GOTO 100 
ELSEIF C%=67 {C} 

SCREEN.DISPLAY$="MENU-l" 

GOTO 100 
ENDIF 

PRINT CHR$(S';" ";CHR$(S) 

GOTO 1 
{If A,B or c not pressed } 
{bacKstep on i nput and 

return to start } 

100 PRINT CHR$(26);SCREEN.DISPLAYS;\ 

RjA.FLAG% 

END 

In the next article i will describe some of the file handling 

statements used in QBASIC. 

IS· 18 



80 COLUMN SCREEN FOR THE CORTEX 
_____ �� _______________________ l 

RECENTLY MAPLI N (THE COMPONENT SUPPL I ER:::) HAVE PRODUCED A KIT FOR A 

FRAME STORE SEE MAPLIN MAGAZINE SEPTEMBER TO NOVEMBER 1987 ISSUE 

IN THIS KIT THEY USE A V9938 VDP CHIP WITCH IS SEMI COMPATIBLE 

WITH THE CORTEX VDP BUT WILL GIVE 80 COLUMN ON SCREEN . IF YOU PURCHASE THE 

KIT AND BUILD IT UP ON THE MAPLIN PCB THE C£RCUIT DIAGRAM WILL SHOW YOU HOW 

TO INTERFAtE IT TO THE CORTEX E BUS . FURTHER ARTICLES WILL FOLLOW ON HOW 

TO PROGRAM THE NEW VDP FROM THE CORT�X 
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;--i. EXTENDING · EBUS MEMORY 

TH IS ART I C.LE D EALS W ITHIE X TEND ING THE A DDRESS S PACE ON THE E BUS 
TO 2 M/B AND HOW T O  MOD I F Y  MEMORY CARDS TO USE THE EXTRA ADDRESS LINE:::. 

1 CORTE X MAIN BOARD MODI F ICAT ION 
--------�------------------�----

(a) CONNECT P IN 1 AND PIN 19 OF IC 94(74LS244) 

(b) CONNECT P I N  17 OF IC 94 TO PIN 12 OF IC 64 
( T H�� IS A SPARE CRU OUTPUT BIT) 

(c) CONNECT PIN 3 OF IC 94 TO E BUS C ONNECTOR P IN 9C 

TH I S  IS ALL THA T  IS REQU IijED TO BE DONE ON THE CORTEX MA I N  BOARD 
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MODIFICATION TO MEMORY CARDS 
(, 

2 MODIFICATION TO MPE MEMORY CARDS /MOD 3/ TO PAGE IN AT PAGE 1 
NOTE-THE ORIGINAL DIAGRAM FOR THIS CARD IS INCORRECT SO MODIFY 

AS FOLLOWS 
(a) CUT TRACK LEADING TO G2 LINK FROM E BUS CONNECTOR 6C 

(b) CUT TRACK BETWEEN E BUS CONNECTOR 12A AND IC 1 PIN 3 

(e) CUT TRACK BETWEEN IC 1 PIN 4 AND IC 4 PIN 6 

(d) CONNECT E BUS CONNECT�R 9C TO IC 1 PIN 3 

(e) CONNECT IC 1 PIN 4 TOiG2 LINK 

(f) INSTAL G2 LINK 

3 MODIFICATION TO MPE MEMORY CARDS /MOD 4' TO PAGE IN AT PAGE 0 
(a) CUT TRACK BETWEEN E BUS CONNECTOR 6C AND G2 LINK 

(b) CONNECT E BUS CONNEcrbR 9C TO 132 LINK 

(e) INSTAL 132 LINK 

4 MODIFICATION TO TM716 MEMORY CARD(CORTEX USERS CLUB CARD) 'MOD I' TO 
PAGE IN AT PAGE 1 
(a) CUT TRACK BETWEEN E BUS CONNECTOR llA AND PIN 9 OF IC 2 (74LS04) 

(b) CONNECT PIN 9 OF IC 2(74LS04) TO E BUS CONNECTOR 9C 

(e) CUT TRACK BETWEEN IC 2(74LS04) PIN 2 AND PIN 13 OF IC 1(74LSOO) 

(d) CONNECT PIN 13 OF IC 1(74LSOO) WITH 1K PULL UP RESISTOR TO 
+ !::;UPPLY 

(e) CONNECT PIN 13 OF IC 1(74LSOO)WITH D I ODE TO PIN 2 OF IC 2 
(74LS04) THE POSATIVE END OF THE DIODE TO IC 2 

(f) CONNECT PIN 13 OF IC 1(74LSOO)WITH A SECOND DIODE TO PIN 8 
OF IC 2(74LS04)THE PO�;ATIVE END OF THE DIODE TO IC: 2 

5 MODIFICATION TO TM716 MEMORY CARD 'MOD 2/ TO PAGE IN AT PAGE 0 
USE STEPS 3e , 3d , 3e AS ABOVE 
(9) CONNECT WITH DIODE E BU�; CCiNNECTOR 9C TO PIN 13 OF IC 1 (74L�;OO) 

THE POSATIVE END' OF THE DIODE TO E BUS CONNECTOR 9C 

HOW TO USE EXTENDED ADDRESS ON E BUS 

WHEN THE CORTEX IS FIRST POWERED UP PAGE 0 IS THE ENABLED . TO 

SWITCH TO PAGE 1 USE 

IN BASIC 

LI R12,)OOOO 
SBO 7 
B @)0080(RETURN) 

100 BASE 0 
110 CRB(7)=1 

TO SWITCH BACK TO PAGE (I U�;E 

LI R12,>0000 
SBZ 7 

IN BASIC 

B @)0080(RETURN) 

100 BASE 0 
110 CRB(7 )=0 
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UN I VERSAL MOUSE AND KEYBOARD I NTERF ACE 
- - - - - - - - - - - - - - - - - - -� - - - - - - - - - - - - - - - - - -

THE C I RCU I T  D I AGRAM F OLLOW I NG CAN B E  BU I LT U P  ON A EUROCARD S I Z E 
BREAD BOARD . I F  A 8 B I T  MOUSE INTERFACE IS REQU I RE D  USE I C ' S  1 , 2 . 3 , 5 , 7 , 8  
1 1 , 1 2 , 1 5 . 1 6 . 1 7 . 1 8 . 1 9 . 20 

I F  A K E Y B O ARD INTERF ACE IS REQU IRED USE I C '· S  1 . 2 , 20 . THE I NTER F A CE 
HAS T H E  FAC I L I TY T O  RESET THE COUNTERS TO A KNOWN V ALUE • EITHER BY T H E  
COMPUTER RESET L IN E  OR BurT ON THREE ON THE MOUSE . TH I S  FAC IL I TY I S  SELECTED 
BY LINKS 1 AND 2 , 

I F  A KEYBOARD IS / USE D  THI S CAN BE A 7 BIT OR 8 ,B I T  PARALLEL OUTPUT 
DEV ICE . I F  A 7 B IT KEYBOARD I S  USED THE , S  B I T  CAN BE SET LOW W I T� LINK 3 

THE FOLLOW I NG IS A M I C  E X AMPLE ON , HOW T O  ACCESS THE CIRCUIT 

OR 

OR 

OR 
OR 

L I  R 1 2 ,  :> 1 0ql(l 
STCR R 1 , 0  
STCR R 1 , ::;:  
L I  R 1 2 , :> 1 020 
STCR R2 , O 
STCR R2 , 8 I I 
L I  R 1 2 ,  :> 1 04\0 
STCR R 3 , 8 
STCR R 3 , 7 
STCR 
RT 

1 f:.. BIT tALUE 

::;: B I T  

L
ALUE 

1 1;.. B I T  VALUE 

8 BIT VALUE 
BASE ADDRSSS OF KEYBO ARD 

::: B IT VALUE 

7 B I T  VALUE 
:;: BIT MOUSE KEY:=; 

R E T U R N  

OTHER USES FOR THE C I RCU I T  CAN BE FOR AN Y POS I �IONAL READING A S  I N  
CON TROL OF SATEL ITE D I SH , DR I LL BED CONTROL , TURTLE / CONTROL 

SEVERAL OF THESE COUNTERS CAN BE B U I LT AND U SED i IN A RO BOT TO D O  ALL 
YOUR HOUS W ORK OVER CHR I STMAS OR EVEN C ONTROL YOUR HI-1 1 FROM YOUR CORT E X  

I F  YOU DO N O T  W I SH TO BUILD THIS CIRCUIT TE XAS , I �ST RUMENTS H AV E  
PROD UCED A NEW I C  WHICH WILL DO THE SAME JOB , SEE BELOW 

AP OLOGY 

(SInart Parts T M, from 
Sma,rt Par .. •• are dnl'Rcd (0 provide· multl. 
applicat ion aoludona where no •• andard part 
cd .... If. smart part 0. 11 In heavy demand It 
will  become a Tt standard product whh rull 
ch.r.clcr� •• tion and quaUOcaliOll da.a. 

Thete: M>IUlfons .� (acilit.t� by TI', AS IC tech­
nology wMrc a wide- variet, of SN 14/� function. 

ii�r:�r:��:;c:r::Mkl:�r;:: ��i�i:::�I:�r;::; 
the desilo of .i"llc chip lOIullqM.. lo wide-Iy ustd 
croups of lottie. . -

The belt ihustntton of. Sma ... P.n" is the THCT 
2000, In incn"mc:nl.1 encoder inlC'rfltt .Ireldr wMkly 
used aero" Eu� in . number o( industria control 
applications, Thll linaic . dC'Vicc rcplKcs 14 TIL 

TI ASIC 
l.icviL'C's .nd is ronfigurabk in �VC'nl moJc� \0 .s 10 
.110w: 

Up/down rounlcr, 
Dlftttion di�riminaliofl. 
Pulw widlh measurement. 
And (f"ttIUC'ncy mUsurcmcnl fUOCllonS, 
ImplC'lTIC'nlal in OJ).(' of thc sin,le Icvc:l metal 

BeMOS ,.te arr.
"
,. the TUe,. 2000 h,1 b«'n in 

rto.hKtion (Of the .st Ihcn= yein. 
Futun: Smart P.rh'" include: 
" J  dimcnsKMl.I" incn:menul encOde intcrface 
CMOS line driven. . �  

MM:ro pt'OIXssor �riphcnh. ('.Co timer. • 

TEXAS INSTRUMENTS THCT 1 2 3 1 6  TRIPLE INCREMENTAL ENCODER INTERFACE 
TEXAS -I.!} INSTRUMENTS 

Texas I nslru�nls LId 
ManIon Lane 
Bedford 
MK4 1 7PA 

Tel: (0234) 2701 I I  
Telex: 82 1 78 
Technical Enquiry 
Service 
Tel: (0234) 223000 

W E  MUST APOLOG I SE T O  MR R M LEE FOR NOT PR I NT ING THE CORRECT ADDRESS 
O R  CORRECT PR I CE FOR H I S  SOFTWARE TH I S  HAS NOW BEEN CORRECTE D • IF ANY 
O T H ER READERS HAVE A CHANGE OF ADDRESS P LEASE SEND THE ALT ERAT I ON TO ME 
( E . SERWA ) 
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UNIVERSAL �OUSE / E X TERN AL KEY BOARD IN TERFACE 
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