
6502/ 6510 
assembler cartrldge 
forthe Commodore 64. 

6502/ 6510 
assembler cartridge 
forthe Commodore 64. 





64 
ehree-pG" a~B~!.~ 

""<mesa tabda 
sou,.., .. fitBS <1<)" /xl Hnhd 

~e~i". cod# mo"ifc~ 
/l<H 8el' ..... edieor 

d{a k "r t<l{a cp',,>ei<>" 

IfIKJlO A$S!'//BLER i . " er<:!durork 0/ SUP5F/SOFT. 

NIKI/O ASSfiHBUR for eh. C()ImI()d",... 84 ..... .,"':eUn "11 Aiid',...., 
1'mlt. TIt. P""i""'" "lid eh':. "", • ..at aN copyright and ""'If 
Mt b4 copi.d ler """'t.v.,. p"rp"ss viMout eh" up .... uwn 

p"""",,{on in .,>'icing "/ SUPERSOrr 

IC) SIJP£RSOf7' IS8~ 

U.tribut.m i n eh. Vnie.rd &<It • • "od Cl::",,:,,!o by 
Sky! •• !:I.et"';" lIorh, 2~lr S ifh ... ""'n ROad , 

lIou"eai" v-w.., CA 94041, U.S.A. 

Oiael'ibue.d in fUropr and Ch . ..... t 0/ the world bll 
SlJPfRSOfT, r.t,.c::hau ",. Ifow •• , C<lMiog ROad, 

..... :>la. t"n •• ""',....,., IfA~ 7SJ . EltgI4rn1 



I~OOUCTIOI< 

'nil ..... nu~l expl~in •• n f ull the faeilittu of M1UO for the 
64, but doe. not .att .. pt to teach a.se.bly language 
proqr~i~ . which i. oomething bo.t learnt by e xporience . 
[f you are f..uliar with 6501 ••• e«bly la~uage th9 • • 
[n_trucHo." "!tould be .ufficie.t to 'get you QOing', if 
you .. r e ne" to """,hi ne code you ohoul<l have by I'<'" onc of 
the . tandard reference boo~ . on 6502 progr ... i~ . 

INSTALLATIOH 

""e MIUO cortridqe fit . in the cartrid.ge po« at the ,...,... 
of th<> M. Never iMt.lI or re.ove a "",'ridge unl ... . the 
... chine i. turnod o H oth ..... Jo. d..-qe to ope or other cO<lld 
uault . 

When you ~r-<>n your ".,...,..,ter you s hould se. the _ •• _: 

• ••• HIKRO i\SSEKBWlR (C) "" TROT!" •••• 

64K IWt SYSn:M 30719 BASIC BI"I'BS PR.IlB 

althouqh tha cortrldg. r~e. Sk of Ra. that you con 
diree~ly .dd~ •• fro. a..ie you can r •• t o •• ured that it 
... h. full "o. o f the a"ail.ble 64 k of R .... durlnq ... _J,y ( 

JIJST LIKE !li\SIC 

Whe n yO<l "rite .. o_l.r .o,,,,,e code u.lng MlUO it i. just 
lih =IU09 • !li\SIC proqr4ll' . Of oour .. the koy..,r" . AT. 
different. and u. • • yn ..... 10 .,re reOlrlctl" • • but you'll 
find I t euy to ... itch bo".un o n" .nd the other . When you 
""'"'" to SAY~ your .Gurea cod. )'O~ C~ n uoo the • ..- SAVE 
"""",,and thal y",,·d u •• tG "ve ~ I!i\SIC P"'II'_. LOAD.r><! 
VERI Fy work 1ft Juot the .... vay tool 



Here ' ~ a . """,Ie HIKRO p .. og."", that you .. i qh t lih t o twe ih 
youneif, .. , 

n' 
'" D' 

~'-"'" 
• • s(000 
SCR£F.N· S0400 
UlX ~SO 
[.[lA ~ SO 

140 LOOP STA SC~EEN ,X 

150 I NX 
160 BNE LOOP 
170 RTS , BAC~ ro BASIC 

Let ' . juat look a t e~ch of th el_~U, <I tile P""1'_. 
~Ih. 100 • • t . tile . taet odd • • •• to h e~ 6000; i f you lu"," 
thi . out the .ta •• add •••• HIKRO will • •• ~ $OllC which i. 
th ... tut of tU 'en.ett. butfu ', an a ..... of __ r y the. 
h u . ed OtIly du,-jn9 .... "" o""rn ion.. On 11 .... 110 tile 1...,.1 
SC~EEN la defined .. hu 04 00 , tile fi ro. byte of OCTeen 
"""""'y, If you leave tII h )i n" out than ""e n you try to 
. .. _ le t he Pl'OQ'U,. you will 'JO't the .... &9 .. UNDt:P'O L.1JlEL 
ERR<lR IN 140 . Finally , note the ucl ....... lon oouk that 
p • • cedu th .. eamen. on Iin .. no, thi . Is the equivalent of 
• REH j.n BASIC, 

The order in wh ich the varlouo .I_n'. of KIt:RO oOW"ce 0Dd<0 
ap""ar on the lino I . l.".,r •• n.. HIKRO check. the firot 
word to .u whothu it I. a valid op<:<>de or a ". ... ,,10_01>; if 
oot It I .... _ to be a label. The next ol_nt ..... t the" 
be an op<:<>de or ",o"""_ap, followed in .pp.opri.te <" ..... by 
o n. or lOOT . operand. (i . o . INX d ""o not .equi . . .... operand , 
W. L.l>~ do .. 1. '1ft. opera"" orton cla <lfLeo ""Ic». of a 
n_r of .1.,11 . .. 6502 In. t.ructiona 10 _n" 

Lf)A 510 
~J)A 5FF'1'<I 
Lf)A //SOD 

l.I)A 'J'AU~E ,X 

I.DA lPQI~E~),Y 

l.I)A I ADD~&ss , K I 

.... o_p.oQ<t "boolute 
ab.olute ...w.uolnq 
i ,.n o<H a . o _<t 
. booh.te I nd .. xed 
l ndl.ec l indexed 
!nde ~ed .ndl",·Cl 

ce .. taln poeudo-op. c u be fo llowod by ...... than Oft. ope.""" 
_ .e. BY'!' "nd WO~ f or e~ ... pl • . 



Atur U>e o""r.oM I. th. e_nt, If . "y, oe",, ' ''_ l rooo ~ ~o 
rut 01 u.. H .... by .... ""'_U",, .... rk. ""~. that .... r .... 
BASIC l4'ncl. to ignoro opoe •• , ,UICRO oxpocu ". I .. o~ 0"" 
.po<:4I bo~_" OA<:b h eld CH ~.I"" dhu_ .. ~ _U.n 
li.ldol. A.l1 .poeo •• flor tII. hrst o.r. _r i_rod, 
bo,I. tl>oft ,UDO h .... u... ...-..1' _nd to orq_i •• tho 
y.ri ..... e'_"'. into "",1_ •• 

"' 1UtO bo •• n_r o f ~_Iul e_ndo to ~ .. Ip you wri t. ~nd 
odi t you.- ... _Ie. oource (_ 0 1 tII_ c"o .100 1>0 uoed 
v ,tII aMlC FO\IT_J . 

..,.. AU1'O fw>cUOfI auu-heolly d lspl.Y" a " ... Il ... _r 
"" ____ r you t)'P<l 1IETlIRII. ror 0_10, tII. __ "" of 11 ... 
...-ro in tbo _,. 01>0 ... c,," boo 9" ... ro'od by typlnq AU1'O 
100 , 10 (or j ... t 1oIm.> .,...,. ...... rl H"" of lOO and U 
Ir><:r_t o f 10 .... tI>o chr.ulto). To turn o H tII. MI1'D 

tUr><:""" ju .. ty"" RE"roJl.~ Cor .~.tt·.""""" foll_ by 
RE'nJ1l/I.r y .... d",,·. Voot tile li no to boo deletod!. 

DELE"I'E onoblo. block . o r prD9T" 11 "". to bo d olo.od .1~ly, 
u.l"" tII"._ .yoU>!" (OT '1>o LIST conoaJ>d . 8.9. DEI.n'E 
1I,{j·250 or IIf:L.Et'E .!1'19'1 UC. _1' " HI LI S"I' )'<'UT ...uT« cod<o _tl, ror.ottod . .. kI"9 
It _Ier to d l.U"!I"hh bO t _n labe l . , , .... , _and •. 
UId ~rk.. ",. oynta>< of u.. 1'OItIIA1' _ h u<>c", 
<)'''' ._ •• rUT L iST ...... )'0\' Con _ " '''''''''1' to ..... ",",ntor 
vi"" OI'EHt, t :CM1>6 :I'OItIIA1'. 

FIND I ..... , use rul ~nd: riND SCREEN woold f ind ,,11 
occur."", •• of t~. 10bOI SCREEN and Il.t 'h ' " ' <lV'''' ' I1no. 
on tII •• c r "" (OT printor If you hovo do"" o n OI'EH4 , 4:CHDoI) 
y .... co~ lIaJ~ tlIo .. ar~b t.o a ""rtle., 1.r n ..... of 11 ...... 
foil"",", riND $CIIIUN,l oo· no or r iND LDA, 50GO· MId _ on. 
BASI C .... 1"<1. C.""b •• L'ST or n,,") .,., II IICRO _ ncl ..... 

· ........ 1 • ..,', """"p. """n t.l>ey _u .. Itb,n quot ••. So you 
vU I 110\ ftnd ... 1I.Tn It )'<>\' ontor , 1/10 PRIN, ........,h you 
" Ill find "'IIOCIPLI:. 



""""ER will 'live you the blna.y , octal , d.d .... l aoo 
hexadeel~l equIvalen t of a nuabe~ in the range 0 to 6SSJS 
Ided ,.., ll . SiMry , octal , "od hex.od""'i .... l n_u a. e 
identified by the prefi xu " t . and S. Fo~ e x_le, 
~~""ERS6000 ~uld di a play the followinq, 

&6000 .4570; to~OOOO ~O"O.O.OOOOO.O •• 

you c on eloo U88 th e ~U""ER """"'.00 to ~r!o .. oloopl e __ 
uoi n .. lOddition aod . "btraction only, e.g . NUl<8ERSOllc.'2J.4 _ 
\01 111 111, b<>t if the . "'" i nclud • • s ubt ."etion the .... nlt 
,.,," t not be neqahve n a ny otaqc o f the calc"l"!-ion. 
NUMBERI 2J_' S6 . S19 would qi ..... th ...... age llINDERf"l.OW ""»OR. 

D1SABS""""E will di . play" di ou oeOlbled 1I .. ln .. o f u erea 
of ~"''''Y' i nv.!ld opcodu are ohown • • HYT ino ' rueU"" • . 
ExOMPles of the syntax are DlS.ssEHH~E S9000 _SAOOO " 00 
11lSASSF<'1BLESOOOO_ . A .hlll_ r d l . " •• ....t>ly function i . 
" v. il"bl .. frOla the ... chlne code ..,nitor I ... bel",,) . In 
.. ach c a ... "'''''0 "ill d i . pay a . e.e. nf .. l of 'nfo..-tion, then 
vai. f or a key to be pTeaaod bofo • • di . pl. yl nq t he ne x t 
~~. 

AAOIINE COOE IIOIH"I"OIl 

"!"he Comooodore ~ hu .... ny featun. of the C jo« . PET, but 
cne thl nQ I t lack. i o a .... ehi .... <:Ode ..,ni t or lik .. the TIM 
monl t o. on the PET. MIKRO mak • • up for th, . wi th a -onitor 
tha t i ncludo. al\ of the TIll corooaoooa .. i th .~ u.e tu l e xt ra 
function • . 
vh ich will 

TO e nt e r the """'hi .... <:Od e "'''itor W"'" TIll . 
give you a dl . pla y ooo.th l nq l i ke thi.: 

AVOR I~ SR AC ~ R vR SP 
. ,814S r ..... l l 4000 00 00 f"9 



in.troction) the d.-play . h"". the v~lu .. of the "..""e .. "r' . 
intern~l r~i.ter. at the time, HQWever, when you c~ll the 
menltor by typi09 TIH the value. are not .. aningful -.---

Th ••• r~l.ter. c~n be di s playod at any other ti .. by typing 
R then RI;T\lRH, to alter the value . ... rely type over them 
a rKI pro .. ~E'nIRH to enter the cha09u. The regi . ter v~lue. 
are loaded into the 6502 r~i.ter. ~hen you execute a 
.... chin. code pr<XIr_ f""'" the "",nitor using the G CORa<lnd 
I.ee below} .0 .. k • • ure that you are not uo ing Bpur10ua 
valun lit' . better to enter the "",nltor with 'I' ahift_ I 
wh ich d i.play • • • tatue r~ioter value e f 0, rather than TIM 
which gi"". 4D) . 

Th . M ~ ~ill d, . play the content . (in hex) ef any are. 
of -.ry, 

.M onc 0)47 
031C 60 00 00 le 00 00 00 00 

., OJU 00 00 00 00 00 FF 00 00 

You '''on olter the ......,ry contents by overtypinq the va lue. 
and pre ool n~ RETURN to effect the Change. , wh ich are ~. a t 
onr... &of o r e MIKRO and o,her • • ..ablor. boe..a ava ilable 
fo. th o PET tlIio .... how .... ny ... chl ne code progratoLO "" ... 
written, ol thoU9h It I . very herd wor~1 

The .... nltor ha. lood "nd save co.oand. wh ich ""r~ rather 
diffe rently f""" e no."..1 LOAD or SAVE: 

.S "O:ttSTPIlOO" , 08 , 2000 ,2'00 

would oav. to d io ~ dri~e 0 th e contont. er me.ory fro. $2000 
to $2lFF (noto that the e nd odd ..... you . nler "",. t be ene 
above the ~c tua l . nd <><Id ...... ). Un dev,c. nuaber 01 fer 
C ..... to. 

~Id load the proqr~ FILENAME fro. d iok, to load .. 
"..09r_ frOlO tope uo. device 01 _ o r _it the d . vic. n .... ber 
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~t lut _ ~ to the '""'lOt i .. portsnt part of " '"",0 , the 
a •• -.bl .~. ~~en you ~it. eo.~le~ OOUTce code , ~lthoq9h 
it look • .uch like e ~IC progr~ , it c~nnot boo RU~ in the 
. _ ".y. Fi n t it ..,e t boo . ..... l>led . 

to .Lort the a •• emI>ly proc • • o , ~ich i o in 
_~ I ~~~",.~ ~;11 ... ;"~nt; f ;"" " .. ~;"" "h~ 

A typical diophy "'ight look li ke thie: 

• PASS (1) 

• PASS (2) • 

• pASs (3) • 

, • •• ASS£.'I!lLY COKPL.E'I'£ , •• • 

ST~I>T ADDR£SS 
END ADDItE:SS 

503JC 
50]60 

The pa •• numbor. are di . pl oyed a t 
to let Y"" ko>(N ~.t b going on, 
.... ...,Ied inetently, but 0 really 
ainot. or ..., . 

the beginning of each po .. 
, hort prog,. .... .. , 

long progr_ ... y ta ke • 

Al Lor a .. Ulbly the o Lort and e nd of the progr ... i . 
di ' played , enabling you to . ev. the .. chine code ooing the 5 
~nd i n t he oonitor. If your pTogra. include ••• o. ral ' . 
~nd • • 0 tha t t~e cod. doe . nOt occupy a cont Lnuou o are . 
of __ ry then t he . taTt and end of "",ch . _nt i . Qiven . 

Poeudo .... po eU inotntction . to the . .. _Iet, unli ke opc:od ... 
which whe n ... _1<<1 end op ... Inotruc t ion . to th .. 6502 
pn)c . .... r. Th. _t itopOTtant p.eodo opcode f . the ' . 
ino truct ion which • • t . the .odte •• et which a •• embl .o code 
i o to bO e x. coted: 



" $on<: 
· . · . ' 024 
' · SMOO,S6000 

'Itle H ... ~ . x .... pl . i. u r.i<"btfOTW'>',-d , the code ,. UI be 
... _lot<! ot .. , tioq ~ t nu OllC. In the oecood t'" . oymlx>l 
a"""an t wice _ .,.. tbe <i9H of the eq ~5tion it n,pr ..... nto 
the current "".crobler add r ... 1i. ... wheT" th" ""~t 

instruction """Id 00 but fo. tbe ". eott<IO.UIdl. SUt.emenU 
. uch • • LABEL> " ere .1 . 0 ~rmJ o • • ble. 

In th" fina l ex~l. the cod" bein9 ••• emhlot<! I . UI be 
e xecuted a t SAOOO wh ich 10 • ROM .rea; th" • • • embler pu to 
the cod. a t the addre .. . pecified .. ft .. r th .. c.-a, but th" 
ood. wil l be ...... mbled ... if at SAOOO. 

" 0lI , BYT er><! 'l'XT are 1'00000_01" which ploco do." in _ry. 
WOR allow. a . .. ri •• o f 16 bit volue. to be ploced i n _ry 
i.n l o_hi form , 8 .'1 . 

100 " $ ' 000 
\ 05 SC~EE~. S04 00 
" 0 ~ 750,S2345 , SCREEN 

which would o toro in . uee. •• iv. by • •• (o tarting fTe. $1 000 J 
the . o luu SEa , S02 , S4$ , SU , 500 , and $04. BI"T I . a 
oillUo< in otructJon wIl lch ha nd I ... G bit valun, [ or OKampl . , 

' 50 BY'!" SOJ.255,·~ , SOO 

ASCll .. alue of th" ch"',,ct" . tn..t follovo , 
to be • quu Uon _r ' I n which .0 ... ... t r y 
Striogo of ch .. ect .. r o can be ont. rot<! uo i""l 
In otl'\l"tlon, 

160 aI"T ·lIt:!1SAG~· , $OO 

'70 TXT "TIll S IS A TEleT STRIOO" 

unl ... 
it or><! 

to u .. the 
I t ha ppen. 

- ' ~I"T or t h. TXT 



LINUNG KIKRO FI!.£S 

8eca u •• KI KRO .. nag.. the 64 · . a va ilable memory veTY 
effici.ntly up to JOk of .ourco ODde can bo ent~rod AO a 
.! nql o proqr~ . Howevor . ov.n JO k 01 *Our ee v iii geneTa te 
only 3 to 4k o f H.ubod ooac~ln. COde, ",,11 wani. IIIKRO·. 
lillitol 12k . 

...... .. no"' .. 'n",)"," ...... h;n .. COd .. P .... ro ... to'" ..... tt. n '",00 
u ••• Ut. LNK p ... udo_O!> , wt. ;c~ tell. MIKRO tIl .. " .... of tho 
next rUe, 

990 LNK "PART 1\10" ,8 

not. thot tile .ynt.~ fOT the link 
tIlat fOT LOAD in nandar<! BASIC. 

coon.ond i • • er~ .illli lar to 
If the file i. to be 

geeOu •• "'<Ra TequiTe. three po •••• to a ••• mbl. eac h fi l e 
.... t be loaded in tIlre. tl_., onc. fer .. c~ po .. . 
Obvlouoly you ... t ~av. tile f,rot fil' in -eoory wh" n you 
typo ASSE>tBLI: , and ao that KI<Ra k M". thot t he end of a 
"" •• ~ao _n r .. cno<! )'0» ..,0< u.e the END poeudo _op tc lin k 
the I •• t fH. to the (irot, o . g . 

2500 &,.11 "PART OI<E" , 8 

Th. Dill p •• k>do-op can al.o be uoed In a ""'lIe filo to 
pr. vent ~IKRO look ing beyond a .pocifio<! point in your 
.curc. code. 'nil. I. por t leularly u •• f ul if your .oure. 
cod ••• followed by li ... of BASIC. 

It 10 a good id • • to ... old On overlap of li ne number. 
be ....... lin ko<! fU .. , thh ovoid. confusion , and mak .. it 
.. 01 •• to t r .... fer block . lr<lOO on. fllo to anothor. Of 
cour .. , ALL of your fit .. ...... hov . been .. .,ed on dh~ OT 
tapo beforo ... eo>bli"'l " t.ld. Includ •• tho very flrot file . 
In the ,"ut t ht on" o f a .erl ... of linked HI •• Ca,,"O< be 
fouod, ..... if t~" d."le •• poeif!e<! i. not pr ••• nt , th.n th. 
a .. _Ier 10 likely to ·c r aoh·. 



OU'I'PIII"I'ING ASSEMBLED CODE 

If you have .co.o ' to a printe r , you 
have. !i.ti"1 of your proqr ... vh kh 
code and t~e ... _led """,hine eo<lo . 

.. ill f lod It uuful to 
oh<> ... both tha ..... r"'" 

"!he OUT 0<dftA1Id .. ll"v. 
~ to direct the outPut to a p~lnt.r connected t o t~. 64' • 
• edal port or to • Cen tronieo_oQmpaHbl o para llel pri n ter 
hooked up Iv'th a • .,iubl. eabl.) to the !laer Port of the 
6 4. "" ..... 1 •• of th., OU"I" ~~"" A"~' 

, 0 OIJI" • 

' 0 00.11" III 

Ip~ lnt.r oonnocted to . erial port 
0.'.1 . ,S,S , ,S2S) 

Idi«o , but without .. uto hnereed 
.fte r eArr l"'.!" r e turn) 

11'<0<.110 1 printer with auto hne f eed) 
Iditto , but without auto Iin.fCledI 

,,"viee n_~ 6 I. ~ ... ~ved fo~ ~raLlei pdnteu, 
numbor. 4 aod 5 a~' uOuai for printer. connected to 
• • ri.1 IEEE port . ""t. that na ohoul d 1>0 oddood to 
dovi"" n""'Mr ""en the printer does not au~tled)'y line 
feed o n reMlvl"\! .. carriage r.turn ch ...... ct.r . SASH; ha. • 
• i. i l.T oonve n tlon , but u ••• the fl l. nu_r rathe r u..n t he 
device _"",neT to oeloo. outo Ilne f . ed. 

1110 ~r.lI<> 1 pcinte r routine. built into HIKRO can .1.0 be 
"",,, . .. ed fr<lOO BASIC (v ith OPf.ll6,6 or OI'ENI 34 , 61 , .od could 
be ueed J,n conjunction w>th PRIN1'M c"""""od. o~ CHD follOW<l(! 
by LIST , FOII~T or D1SASSEHBI.E. 

00.11" witllQYt 0 d evice n_r dir. ct. ""tput to the acr ... n, In 
t~l . c ••• o nly. the code I . fo~ttod v i thou t line n~beco 
to lIiv • • -ore pr .. entabl o d h pl.y on the 40_col""", .cr_n . 
U Y"" <10 wont to . e. the line n_r. on the .c .... n u se 
OUT J (th. accoon I . device 1). 

Output e.-..ncu with the 1I0e followl"\! t he OOTC puud<>--op, 
It Can 1>0 . . ... in.ted with the OfF .... e-nt . F.IlD aho 
cancel . the OUT cOlMlln<l. OOTC cannot be u.ed to ... od output 
to a fH . On tope or dio k . 



Lool>o.ls e.n 1>0. ulod •• valu_, 01" to id ... ~ify bloeks of <:Od. , 
.., u.a. braftdo •• and J.-p In.tructi-.. do not •• ru to 
_Iuta _"".... (ftOta u.at MIICJI(l _. no ... ll"" branch 
.n ...... cU.", •• uch .. 111<£ o. l _ you ..... uo. an <>dd ..... or a 
1,,1>0.1). !'or .~I.: 

"0 "," U . O 
140 L.D.\ OCHA R 
ISO LOOP S'l'A SCMEEN ,~ 
1 ~o III~ 

170 aN~ WOP 

...... t.ha 1,,1>0.1 OWl I ••••• gnod u.. ~.lu. G, .... 1.1>0.1 LOOP 
I. u_ to Id.n.ify lhtI ta"!l.t <>ddr ... for ...... br....,h "" 
h ... 170, SCllEEII h ....... -.. d.fin"! And " ill Ill .... 
Ulf1)£rlllEO LIoIIc\' &IUIOfI III '50 unl_. _ pn ..... Ih.ad"" 
rl\lh . ... u. •• ay. 190 SCRlEN.SO'OO. 

LooI>o.I .. ~ich are not in ••• o_pogo n.od not nee •••• rll y hoy. 
I>o.en " eHnod by th. ti .... thay .... UI..! , but tIler .. la • I lid t 
to t he .~ ... ftt tha t II ' KRO l .... k. ah.aod. For ex""", I., 

, '0 LOA I/Fl.IoC 
120 LOA IPIAA 
1 lO 0WI.F1.A<; 
140 P1..\Go$l2 

Li ... 110 vIII prod"". u. ..... r r..,. coda, bee ..... M'J:JI(I __ 
to lOOk ahaaod Oftly onc., bYt Iln. '20 f"II.. LooI>o.I. "hlch 
""la •• to .. ro __ • add ...... _'I' 1>0. "-Hnod I>o.for. thOy 
.... u."". 
Oftu you "ill n_ to .. para ... u. .. hl\lh and lov by.e. of a 
16_blt ~alu., t h is can 1>0. <IOfta u.l ...... < and > "" Ieh .. Io·c. 
th. I .... ...cl hiQh by ••• , ... <1 ........... 0<1 I>o.lov' 

200 LOA ot<TAJIU! 
2'0 STA I'O IIITt:R 
UO u.. ,..,.'1'''''1,..1: 
JlO STA I'OIIITt:R. l 



Operand. Can 'neorpOr~ t •• I~' •• r't~~.C, .. ,n I ••• ~lO 
abov. _ but _.'" .... < .. u ll. _y ..,t .'v.y. bo "'00. thn 
Y"'" . xpoet. I-DA tl> srll&th$ ' G " ","<0 ",ED _. $.n-4 _Id boo 
equ,~ol.nt to I-DA JSl2 , not LOA _$.2. 

HI !<MO _Intoln. "" olphobooti eol lio. "f '~"''"' '~" " 0_ 
<.o.on ~y It eo n o •• .ablo ot .ueh 0 f a., <. t e . Th. T~ut 
c.,.....od oil"". you to d;.pl.y (or foll ""'n9 OI'EII-4 ,4 ,CHDO 0 < 
oi.Ua., prlnt l tho .ortod 1I. t ~tho. v i '" .... i . nlu.o , 
for • • _,., 

12l-4 u.aEL 
0400 SCREEN 
8000 TAAGET 

Tho labol v.lu •• o~ .howft I n hex , end on • p<into r v ,'1 bo 
11.10<1 In four eol __ •. TO find tM nlu. o f any on. I.bol 
you c.n, .f t o •••• &ably , uo. the NUHaE~ eo..ond , "9. 
NUHBERLAD!L ~ieh .ould p<lnt the v.lu. o f LABEL. 

I f you ..... luo, otuti"ll ... 100rn ••• _Iy lonqu_ YOU'I\ 
pn>bobly .. b qui ... a f _ .. htoto •• ,","<0 ore 0 ...-bo. o f 
.rro< .... _., oi l •• If-oxp ' .... to<y: 

IOJ!e Ell TOO [..\IIQ; 

OIJT Of' MoNGE 
II.UG.\~ U.BE~ 

ON!l£r!NeO L..\I! [~ 

!R~NCH OIJT or ~NGE 
HO OI'EIlAND 

I!,U;CAL OI'EllAmI 
1 u.ECA~ ~DDRESSING 

UNDEIIFt.aI 
I7o'tRFt.aI 
U.BE~ OVE~D!r INED 

~~-

!:rl'o", ore oft ... eou.od by oaittin9 tho .pao::o bot_n • 
101>01 end tho (011",,1 " 9 <>peo<I.. u. ... Uy you eu 'PO' ... 
o<ror .. re ... Uy It _ roIt. ..... T the _reo oodo. 



"". M''''''' ca," '"". oo",p'.' -.ry f""" ~OO tQ $9~~', 
"",0< ,,' <h . ...... _'Y unci., <1>0 e~",j"" t. 0100 uood by 

",""" dou'"" a.'_'y. 
"''''''' ..... , .... U~ -.ry r .... $AIlOO '" S<:>'\I. ''''' 1<0 l. bcl 
'ab' • . "". "<e' e. of "'" Lab'. r .... 5"" •• to 5"". 10 In 
. n ..... "" ....... lIy <>«~pl'" ",. ....... Ie _. 0I'Id th,. 00< 
""""",11. AC"" • • ib' • • b'O< <1>0 .. bl'",," ot...-U"" at $<:000 .. a 
. ... ,., p'''. I" ••• _,. ",." rooo""_ "" '" ' 00 .... 
• <1 11 <1 •• . M' .... 'il L. th. I_I Labl. r .... t ... be<<<- , and 
" "1 ... your P""",'_ ,. porU",,'ul. ,""" the <.obl. I . 
"nl! ~.L y to .... '" ' nto tII. se bloc '. 

", • ..- , ...,. $CI'OO '" 
• t>iI '0. dAta ."',_. 

"". 

$arF 10 ..... by MI""" _ ." " , . __ 
!OII ."""Id •• old "" ....... 'U"'l , M • 

"It:lI() • ...". .......... , ... cO<l. , •• 110 _I")' ._'.M'" <1>0 I /O 
"".Ic ...... OOr ... ' .t 10000 to IrF .... , 



........... ,0l<Il AID """TES 



PROGRAMMERS WANTED! 

Most of the programs that we setl come from outside authors , 
usuaHy writ.ing in their spare time. 

We normaLly remunerate progratmlers by paying a oOl1l1lission 
based upon the setling price of the program, and the number 
Of copies sold. In appropriate cases we loan equipment 
because we don ' t betie~e that a good programmer should be 
restrieted by not having the right tools for his task . 

Our catalogue indudes a wide range Of programs > from 
business programs alld word processor s through utilities to 
games . Host are entirely in IlUchine code , but we are more 
interested in the end produot than the method of getting 
theI:'e 80 we don't automaticatly turn OUI:' nose up at Basic 
pI:'ogI'(JJlls . On the other hand, it is difficult to imagine a 
program making fUll use Of the 64 ' s facilities without so~ 
IlUchine code . 

BGIU IlUny oopies wilt we seH? That does oopend VGI:'y much on 
the program : many sen thousands, some wiH seH ten 
thousand 01' more worldwide, but others llUy struggle to sell 
a hundI:'/Id copies. We tI:'y not to make promises that we can't 
keep, so if Olll' estimates Of potential sales aI:'e lower t/wn 
other people ' s put it down to conservatism, not a lack of 
faith in the product . 

If you would like to know more about how you can join the 40 
or so progrr:vrvners whose programs are already in our 
catalogues write to Peter CalveI' at SUPERSOrT. 





What Is machine language? 
The 6510 ptOCt»Or allt'o! htal1 oIlt'o! C~ &4 h.a, a ~oage all 
01111 OWI\ ProgrOllm wrium In machine ~ ~.-..._ 
01 dmtS !OHIO'< It'o1t1 progtam'I wrilletl In &'\SICI 

How will an assembler help? 
\lIri~rq ... machine language I.rn tal}', Compot ... can UI1dmIMld ~ bul 
~ IIncIII r3thef mort <liMcu/t. 

~ /olor'Igt.Iq" taWrlor ~ to wrilt, ~ 0tI0rt;1 CiJn 01: 
... Jl"''''tood by It'o! ~ 11 muSI 01: ~ Into machine rocIr -
_ Is 'Mlt~ Iht ~ COt\"'ItS In, 

Vllhat can MIKRO do? 
The MIKRO " ,,*hibIH cr"id!JI' ~ JW to write ~ 1iOngI>age 
quickly _ til5liy lit', amos:. n tasy as writing MSlCJ, \\)u can tf1tn 
a""",,*)<lU" Jlf09I"'" Into macnirIe languagt, MOll poogt3mS an 01:' 
al.<tmbltcl ... a lew st<:OfIdS, 

MIKRO h.aS a .......-.tIt< 01 e<ljlirlg commatlIIs to htlp JW wrilt )o<U 
ptOgf3(J'lS - FiNe. IIl11'O • ...-.cl D£LETE,,~ p;!.lklJlarly ~ - piu!. " 
macIIint (OcIt '1lOI oto' ~ JW can load Of ~ ~rrOIecI pt09IOlIm. 
dl13Hen'1D11! machine ~ roollnts tiC. 

~ MIKRO Is tal)' 10 ltam aro NIy 10 use It's IdtalIot IrIOst ltamng 
m;lQ11ne code PfOIiI,,,, " 'Iio'g -~ MIK RO Is sucro, ~tfullOOI tnalll h.as 
I)tfn cIIostn by ~ ~I progf~rs wrillfog lot lilt 64, 

""'"'" ""'" ~~, 

"""""'" FIND ""-, 
""""" ''''' "" 

MON'~ COMMANDS 

01;"'''-1 
GlotlltCUlt! 
HI....,') 
l loadl 
M ItfI'ICiIY dsplayl 
11 l~ displayl 
S laYeJ 
T l.anste<J 
X 111 10 BasicJ 
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