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CBUS I - CARTRIDGE BACK-UP SYSTEM FOR THE COMMODORE 64 

1. Introduction 

CBUS atanda for Certridge Back-Up Syat••· CBUS I produce• 
backup copi•• of cartridge• for the Co••odora 64. Uaing CBUS I 
aavaa wear and teer on th• Co•aodore 64'• expanaion connector by 
tricking th• coaputer into running an iaag• of the certridg• 
without having th• cartridge phyaically preaant. Up to 17 
cartridge• can be atored on a aingle diaketta. With CBUS I, 
cartridge• can be atorad out of her•'• way rather than 
cluttering up the work area. CBUS I incorporate• a RESET •witch 
allowing you to parfor• • COLD Start without having to turn the 
aachin• off and on again. Thia perait• atudy of cartridge 
obJ•ct code, opening up th• poaaibility of cuatoa aodif icationa. 

CBUS I conai•t• of • printad circuit board, and a .. ri•• of 
progr••• for taking a .. anapahotN of a cartridge, atoring it on 
di•k and loading the cartridge iaag• back into th• Coaaodor• 64. 
Th• baaic procedure for backing up a given cartridge ia •• 
:followa: 

1> dat•r•ine the claaaification of the cartridge 
2> take a "anapahot .. of th• cartridge 
3> atora the .. anapahot"' on diak or tape 
4> aodify th• "anapahot"', if nacaaaary, to fora a loadable 

1••9• 
5> aava the loadable iaag• on di•k 
6> add th• n••• of the loadable iaaga to the directory for 

aanu-baaad loading uaing DISK/CART-I. 

Th• entire aathod raquiraa about 10 ainut•• froa taking th• 
anapahot to taating the loadable iaage. If the cartridge 
raquiraa axtanaiv• aodification <aany don't>, it could taka 
longer. However, onca th• anapahot ia atorad on diak, 
aod1£icationa can than be parforaad without having th• cartridge 
phyaically praaant and in a aor• laiauraly faahion. A trua 
cartridge ~•ulator, auch •• CBUS II can ba uaad to run cartridge 
iaaga• with even tha haaviaat of copy-protection ach••••· 

You will naad a diak-baaad aonitor auch aa Ji• Butterfield'• 
SUPERMON64 <available on th• Coa•odora Bonua Diak or aea 
COMPUTE! January, 1983 for dataila>, or th• Coaaodora 8uain•a• 
Machin•'• MONITOR•COOO <included in their Macro Aaaaablar 
Devalopaent Syataa>, or th• MINI-MONITOR available on tha daluxa 
varaion of CBUS. Cartridge-baaed aonitora auch •• H.E.S.'a 
HESMON or Coaaodor•'• 64MON are not appropriate ainc• thay 
utilize the cartridge alot required by CBUS I. 

Two prograa liatinga, MENGEN and DISK/CART-I, are included. 
Th••• provide all th• necaaaary bookkeeping for diak-ba .. d 
cartridge loading. MENGEN generate• a directory file which i• 
uaad by DISK/CART-I for convenient ••nu-baaed loading. 
Cartridge aelaction i• aad• via the rCRSR UP/DNJ key or Joyatick 
<either port> and loading i• parforaed via tha rRETURNJ key or 
FIRE button. 



The appendic•• cont.ain eoae u .. :ful in:for••tion concerntnv th• 
relocation o:f 5UPERMON64. CBUS I ewit.ch .. ttinga and their 
•:f:fect•. Alao. aor• detail i• pr•••nted aa to the ••r lou• 
•••ory configuration•. aeaory ••P• and e:f:ferta of the.,..,,., 
control port. A• a bonua, th• l•t•at ia•u• of call"ltar •• 
includad. Thi• newel et tar deacrib•• the .... ,,t .... 11 I•• •• 1 ..... 

required to etor• certain cartridge• onto dtak .,.,, v•• th•• 
running. 

2. Theory of operation 

Th• Coaaodore 64 ia •vary powerful •nd flexthl• ••• ••n•••puter. 
It haa 20 Kbytee 0£ ROM <Read Only Neaory> over l•y••I '"' top of 
64 Kbytee o:f RAM <R•ndoa Ace••• Ne•ory, alao known •• Head/Write 
Meaory>. The Coaaodore 64 alao ha• • nu•h•r of I 111 

<Input/Output> devic•a which include the VIC 1v1.1 ... Interface 
Controller>, SID <Sound Interface Device, • tr u• ........ , 

eynth•aizer>, 2 CIA• <Co•plex Interface Adapt•r•• ..... •••tly, a 
PLA <Prograaaabl• Logic Array>. 

It i• the PLA which give• th• Coaaodore 64 it• flaMll•I I I Ly and 
vera•tility. By ••nipulating • group of ••n•• I In•• 1111" th• 
PLA, the aeaory aap of the Coaaodore 64 can b• 1·lt•n11•.t 1 nto a 
aeri•• o:f di:f:ferent organizationa. Ther• •r• tw11 ...... line• 
available for cartridge reorganization on th• ... , ........ ,, bua, 
neaed GAME end EXRON. Thera are alao two ••r••• 1111•• •vallabl• 
internally. naaed LORAM and HIRAM. It. ia the ••I•• 1 Iv• 

activation <grounding. logic O> o:f th••• four ••"•• 1 '"•• that 
daterain• the operating environaent at any 9lva11 t ••• 
Noraally, GAME and EXROM float high <logic ti •• ,.,,'"• 
aicroproceeeor force• LORAM and HIRAM high. Thi• • ""' l•J•Hation 
place• the KERNAL <operating •Y•t••> at th• u1•1••r .... , ••••tr••••• 
<EOOO to FFFF, note: ell addr••••• and data byt•• ~• 11 •~ ahown 
in their hexad•ciaal repreeentation>, BASIC in th• •••••II• 
<addreaeea AOOO t.o BFFF> and RAM below that <art.tr••••• uoo./ to 
9FFF>. 

When a cart.ridge ia plugged into the expanaion port of th• 
Coaaodore 64, th• PLA change• the aeaory aap into 011• "' thr•• 
con:figurationa. When GAME i• tied low, th• RON inalcl• t ••• 
cart.ridge replace• the KERNAL, and BASIC i• deactiv•t•••- lh• 64 
povera up, not a• a Coaaodor• 64, but rather•• a d•dl< •'•" 
aachin• executing th• code inaid• th• cartridge. When fXHll" t• 
tied low, the RAM located froa 8000 t.o CJFFF i• deact i vat ••I .,,., 
tha PLA allowa the cartridge content.a t.o take it.a plar•. If 

both EXROM and GAME are tied low• BASIC and the RAN loret ••I •I 
addreaaaa 8000 to 9F"F"F" are deactivated and the PLA per•lt• the 

•icroproceaaor to ace••• 16 Kbytea o:f cartridge RON. 

Whenever the Coaaodore 64 1• turned on, one of two thing• 
happen•. Either the KERNAL i• replaced by • cartridge and th• 
aachin• begin• to execute the cart.ridge, or th• KERNAL i• 
activated and ••arch•• location• 8000 t.o 8008 for a particular 
eequenc•• of nuabere. I:f that aequence ia correct. th• KERNAL 
•••u••• a cartridge ia preaent and begin• execution of that 
cartridge. Otherwiee, th• KERNAL begin• execution at the COLD 
at.art vector• found at AOOO and AOOl. 
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Fortunately, it ia th• PLA and not th• KERNAL which decid•• 
whether the KERMAL •••• that particular code aequenc• externally 
<in a cartridge> or internally <in RA">. Therefore. if the 
proper aequenc• of bytea ia preaent when th• KERNAL b•~ina ita' 
••arch, th• code in RA" will be executed in a faahion 
indiatinguiahable fro• that of a cartridge. Alternatively. if 
an iaag• of a cartridge ia placed in the RA" underneath th• 
KERNAL <EOOO to FFFF> and the KERNAL ia awitched off. the 64 
will beco•• a dedicated aachine executing that code JU•t •• if 
a cartridge were in place. 

The PLA peraita cartridge eauletion by aanipulating th• HIRAM 
and LORAN bita which are output linea of the 6510 aicro­
proceaaor. LORAN peraita BASIC to be awapped in or out aa 
required. and HIRAM peraita the KERNAL to be auppreaaed if 
neceaaary. Th• prograa DISK/CART-I takea advantage of th••• 
facta to produce the exact •••ory aap required aa deacrib•d 
below. 

3. Cartridge claaaification 

a. O.acription 

There are aeven type• of cartridg••· Th• firat two are 
£undaaentally different fro• the other £iv• and are referred to 
a• G-typaa. Th• NG" indicatea that the GAME ••n•• line ia uaed 
to replace the KERNAL. G2-typea occupy two 4 Kbyte blocka for a 
total of 8 Kbytea and G4-typea occupy 16 Kbytea. Both contain a 
ROM iaag• that reaid•• at location• EOOO to FFFF. G4-typea have 
an additional block that reaidea froa 8000 to 9FFF. 

The third, fourth and fifth kinda are all referred to aa X-typea 
ainc• they priaarily u .. th• EXROM aenae line to create an 8 
Kbyte or 16 Kbyte hole in th• C64'a addr••• apace. X-typ•• 
leave th• KERNAL reaident for ace••• to varioua routin•a preaent 
there. X-typea uae the AUTOSTART aequence <••• th• next 
aection> to begin execution. 

X2-type cartridge• occupy two 4 Kbyte blocka for a total of 8 
Kbytea located at 8000 to 9FFF. X4-type cartridge• occupy a 
total of 16 Kbytea and aap onto addr••••• 8000 to BFFF and 
therefor• overlay BASIC. When an X4-type cartridge i• preaent, 
BASIC i• reaoved by grounding the GAME ••n•• line. When an 
X4-type iaage i• uaed, BASIC ia reaoved by aetting LORAM low. 

The other X-typ• cartridge ia referred to aa an XL-type. Thia 
ia a 16 Kbyte ROM <8000 - BFFF> which require• aoae of the 
routine• preaent in BASIC. Therefore, it require• a latch 
<hence th• "L" of XL> to awap between th• upper half <AOOO -
BFFF> of the cartridge and BASIC. In XL-type cartridgea, there 
i• actually a £lip-flop which "re•••b•r•" whether BASIC or the 
upper half of the cartridge ROM i• auppoaed to be preaent. In 
XL-type iaagea, the LORAM bit ia uaed for th• aaae purpoae. 

Th• laat two atylea of cartridgea are called th• B-typea. H•r• 
"B" re£•r• to a BASIC replaceaent. The B-type cartridge• do not 
contain the AUTOSTART aequence but rather provide an alternate 
COLO atart vector at AOOO and AOOl. 
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82-typea occupy 8 Kbytea f'roa AOOO to 8FFF by groundtnu 11"0" 
and GARE and then turning LORA! lov to recover th• RA" fro• AOOO 

to 9FFF. A 82-type cartridge i••9• would already h••• thl• RA" 
available. 84-t.ype cartridge• occupy th••••• rang••• X4 typ•• 
but do not contain the AUTOSTART .. quence. 84 type l••u•• would 
be loaded in th••••• way aa X4-type i•av•• but would 1- •••rled 
uaing th• COLD •tart. vector at AOOO and AOOI rathe1 than th• 
AUTOSTART aequence. 

b. Deterainin9 cartridge claaaifioetton 

It ia a aiaple aatt.er to deteraine • certrtdg•'• nl•••lf lc•lion. 
With the pover of'f', caref'ully in .. rt. cau~ I tnt o the ••a••n•ion 
port of the Coaaodore 64. Set the DIPawttc-h to'"'•"'"" AA by 
putting awitch•• 1, 3, 5 and 7 t.o on and 2. 4. ,. encl ft to off. 
s .. Appendix b. £or • f'urther deacriptton of lJU•awlt ,.,. ••llinga. 
Thia configuration allowa all aignal• top••• throuvh and 
ahould perait the cartridge under e•••inat ton t .. •-• ''" • 
nor••lly. Inaert the cartridge into th• C811!'t I •. ,.,. .... t .. ..- eo 
that th• top of th• cartridge f"•c•• you. A1•1d y l"•w•• 1" th• C64 
and conf ira that th• cartr i dg• i • oper at I nu ""'••I 1 v. It not• 
turn power off and reaeat CBU~ I end the c·•r t • I •tu• o .. not 
proceed until the cart.ridge operate• nnr-••lly with th• OIPawitch 
in poait.ion AA. 

Rov turn all awitchea to off and flip ewttrhe• I end ~ to on, 
yielding pat.tern 06. Pr••• the RE~ET aw t t c-h. It th• •.• ,tr idg• 
operate• noraally, then it •u•t be an XJ ty1••. If tt.aa ••th• 
caae, proceed to aection 4 for taking • enapehot 

If th• cartridge 1• not. an X2-type, then turn awlt.-h•• / and 6 
to off and flip awitch•• 1 and 4 to on. yteldlnu p•t•••n 'JO. 
Pr••• the RESET awitch. If t.ha cartridge op•••••• ""•••lly, 
then it auat be an G2-type. If t.hi• 1• th• ••••. I''"' ••<1 to 
aection 4 for taking a anapahot. 

If' th• cart.ridge i• neither an X2- or C2-typ•. then r~•"·••d 
vi th pet tern 92. Preaa RESET. Rorae l ope rat .I on i rutl • ·• t •• a 
G4-type cartridge. Pat.tern 94 con£ir•• • 82-type. 

If th• cartridge i• none of' the above, then aore work •u•t be 
done to det.erai.n• it.a cla-if"ication. llor••l operet ton under 
pat.tern 96 indicet .. either an X4- or 84-type cert.ridge. The 
only way to diatinguiah between th••• two type• i• to ••••in• 
location• 8004 to 8008. 

To do ao, put th• DIPavitch in poaition 04 and pr••• Rl~~T­
Thia awitch .. tting creat.•• a .. hole"' et addr••••• 8000 to 'JP-P-F. 
The power-on aeaaage ahould read 30719 aASIC BYTE~ FRRE. Now 
load in either • aachin• language aonitor auch aa SUPER"0•64 or 
the MINI-MORITOR £ound on the CBUS deluxe diak. Once the 
aonit.or i• operating, flip awitch 7 on, yielding pet.tern 06. 
•ow ••••in• location• 8004 to 8008. A typical ayntax aight be: 

fl 8004 8008 CRETURlll 

For the MINI-MONITOR, .. t the VIRDOV atarting at location 8000. 
If the f'ollowing pettern <called th• CBM80 eut.oat.art .. quenca> 
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i• found, then the cart.ridge ia an X4-t.ype. Otherwi .. it ia 
a 84-t.ypa. 

a004 aoo~ 8006 aoo7 aooe Addreae 
Oat.a C3 C2 CD 3a 30 <indicetea 14-type> 

If the cart.ridge fail• t.o operate properly for any of th• above 
pat.tern• <06. 90. 92, 94 or 96> then it auat. be an XL-type 
cart.ridge. Thia can be confiraed by put.ting t.b• DIPawitch to 
pattern A6. Thi• peraita the GANE line to cont.rolled by th• 
cart.ridge it .. lf. a neceaait.y for XL-t.ypea. 

If th• cartridge •till doe• not. operate correctly, then go back 
and at.art again •• any cart.ridge which operate• correctly under 
pat.tern AA auat. work with on• of th• other 6 pet.terna. 

To review. firat confira proper operation with the DIPawitch in 
pattern AA. Then .. t. t.h• DIPawitch t.o each of th• following 
pat.tern• and pr••• RESET. Correct operation indicate• the 
correaponding cartridge type. Except for diat.inguiahing between 
X4- and 84-t.ypea. thi• ia all that i• necea .. ry for claaaifying 
• given cartridge. 

DIPawit.ch Cartridge 
pat.tern claaaif ication 

AA 
06 
90 
92 
94 
96 
A6 

all 
X2 
G2 
G4 
82 
X4 <CBM80> or 84 <no CBM80> 
XL 

c. Suaaary of cartridge claaaificetiona 

The following table auaaar1zea the aaven type• of cartridge• 
including their CBUS prefix, nuaber of Kbytaa, location whara 
the coda noraally reaidaa, location for diak loading and 
diatinguiahing characteriatic. Not.a that tha load addr••• 
differ• fro• th• execution addr••• only in th• caae of G-typa 
cartridgea. 

Prefix Kbytaa Exec. location Load location Faeturaa 

G2 8 EOOO to FFFF 2000 to 3FFF Replace• KERN AL 
G4 16 8000 to 9FFF 2000 to 3FFF Replacaa KERN AL 

1!000 to FFFF 4000 to 5FFF 

X2 8 8000 to 9FFF 8000 to 9FFF C8M80 autoatart 
X4 16 8000 to BFFF 8000 to BFFF CBM80 autoetart 
XL 16 8000 to BFFF 8000 to BFFF CBM80 autoetart, 

hardware latch 

82 8 AOOO to BFFF AOOO to BFFF Raplacaa BASIC 
84 16 8000 to IFFF 8000 to BFFF Raplacaa BASIC 
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4. Taking a anapahot of a cartridge 

a. G2-typea 

G2-type cartridge• nor••lly r•aide fro• EOOO to FFFF in place of 
the KERNAL. DISK/CART-I containa a •••11 aachine language 
loader that takea a G2 i•ag• reaiding fro• 2000 to 3FFF and 
POKEa it under the KERNAL then awitchea the KERNAL off. It then 
JU•P• to the cartridge RESET vector and execution begina. 
Therefore, all that ha• to be done with a G2-type cartridge ia 
to copy the i••g• to th• range fro• 2000 to 3FFF. 

To copy a G2-type cartridge, put the CBUS I DIPawitch into 
configuration 05. Thia aapa the ROM noraally found at EOOO to 
FFFF down to 8000 - 9FFF. Uaing your aonitor•a tranafer 
co••and, copy all bytea fro• 8000 - 9FFF to 2000 <- 3FFF>. A 
typical ayntax •ight be: 

T 8000 9FFF 2000 

To aave thia i•age to diak, uae the eave coaaand, e.g.: 

S .. G2cartna••••. 08. 2000. 4000 

•ote th• ending addr••• i• one greater than expected. Moat 
aonitora aav• up to but not including th• laat location 
ap•cified. 

b. G4-typaa 

G4-typa cartridgea conaiat of two halvea. Th• lower half 
reaid•• fro• 8000 to 9FFF and th• upper half noraally reaidea 
fro• EOOO to FFFF in place of the KERNAL. DISK/CART-I requirea 
that the iaage b• loaded initially to location• 2000 - 5FFF. It 
will firat POKE th• lowar half to 8000 - 9FFF. Then the upper 
half ia POKEd under the KERNAL and then the KERNAL ia awitched 
off. DISK/CART-I then JU•P• to th• cartridge RESET vector and 
•x•cution b9gina. Therefor•. a G4-type cartridge haa to be 
copied in two halvea to the range fro• 2000 to 5FFF. 

If you are uaing an ML aonitor auch aa SUPERMON64 then you can 
uaa th• •P••d ••thod for tranafar. If you are uaing a BASIC 
aonitor auch aa th• MINI-MONITOR, than you auat ua• th• block 
procedure. 

G4 SPEED METHOD: Put awitch 6 to on <pattern 04>, than flip 
awitchaa 1. 4 and 7 <pattern 96>. Thia ••P• the entire 
cartridge fro• the rang• 8000 to BFFF. Tranafer down to 2000 
uaing a ayntax aiailar to: 

T 8000 BFFF 2000 

G4 BLOCK METHOD: Put the CBUS DIPawitch into configuration 06. 
Thi• enable• the lower half fro• location• 8000 to 9FFF. 
Tranafer thia range down to 2000, e.g.: 

T 8000 9FFF 2000 
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•ow chenge the DIPawitch to pattern O~. Thia aapa the ROM 
noraally found at EOOO to FFFF down to 8000 - 9FFF. Copy thia 
upper helf to lower RAM uaing a eyntax •i•ilar to: 

T 8000 9FFF 4000 

Whether you uaed th• •P••d aethod or the two-atep aethod. you 
will now h•v• a 16 Kbyte iaage reaiding fro• 2000 to ~FFF. Seve 
thi• iaage to diak uaing th• ••v• coaaand. e.g.: 

S "G4cartna••".08.2000.6000 

Mote again that the ending addr••• ia one greater than expected. 

c. X2-typea 

Saving an X2-typ• cartridge to diak ia aiaplicity itaelf. Put 
the CBUS I DIPawitch to configuration 06 <activate• ROM fro• 
8000 to 9FFF> and eave. e.g: 

s "X2cartna••".o8.sooo.AOOO 

d. B2-typ•• 

If you ere uaing an ML aonitor. uae the apeed ••thod. If you 
are uaing a BASIC type aonitor auch aa the MINI-MONITOR. then 
uae the block aethod. 

B2 SPEED METHOD: Put the DIPawitch to pattern 96. Thia opena 
up th• entire 16 Kbyte block froa 8000 to BFFF. even though the 
cartridge only reaidea fro• AOOO to BFFF. Now aave to diak: 

s "B2cartn•••".o8.AOOO.COOO 

B2 BLOCK METHOD: Put the DIPawitch to pattern O~. Thie aapa 
th• ROM noraally found fro• AOOO to BFFF down to 8000 - 9FFF. 
Tranaf er the range fro• 8000 to 9FFF back to the RAM underneath 
BASIC. naaely to AOOO <to BFFF>. Save the iaage froa AOOO to 
BFFF <r••••b•r to add an extra byte> uaing a 82 prefix. 

•· X4-. B4- and XL-typea 

If you are uaing an ML aonitor, uae the apeed aethod. If you 
are uaing a BASIC type aonitor auch •• the MINI-MONITOR, then 
u•• th• block aethod. 

X4 SPEED METHOD: Put awitch 6 to on <pattern 04>. then flip 
•witch•• 1. 4 and 7 <pattern 96>. Thi• aapa the entire 
cartridge froa the range 8000 to BFFF. Save th• cartridge iaage 
to diak. For exeaple: 

S "X4cartnaae",08,8000.COOO 
S "84cartnaae",08,8000,COOO 
S "XLcartnaae",08,8000,COOO 
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X4 BLOCK METHOD: Firat put the DIPawitch to pattern 06. 
Tranafer the bytea froa 8000 to 9FFF down to 2000. Now flip 
awitch 7 off and 8 on, yielding pettern 05. Thia reaapa the 
upper ROM, noraally reaiding fro• AOOO to BFFF down to 8000 -
9FFF. Tranafer thia 8 Kbyte block down to 4000 - 5FFF. Flip 
awitch 8 off again and trana!er the entire 16 Kbyte block fro• 
location• 2000 - SFFF to 8000 <- BFFF>. Now eave the range fro• 
8000 to BFFF to diak uaing the appropriate prefix. 

f. Suaaary 

The following i• a auaaary of th• atepa neceaaary to produce a 
anapahot of th• varioua cartridge typea. 

G2-typea: 

1. lnaert cartridge and confir• noraal operation. 
2. Put DIPawitch into configuration 05. 
3. Tranafer 8000 - 9FFF to 2000. 
4. Save froa 2000 to 3FFF<•1> uaing G2-pre£ix. 

G4-typea: 

1. Inaert cartridge and con!ira noraal operation. 

G4 SPEED METHOD: 
2. Put DIPawitch to pattern 96. 
3. Tranafer 8000 - BFFF to 2000. 
4. Save froa 2000 to 5FFF<•1> uaing G4-pre!ix. 

G4 BLOCK METHOD: 
2. Put DIPawitch to pattern 06. 
3. Tranafer fro• 8000 - 9FFF to 2000. 
4. Put DIPawitch to pattern 05. 
5. Trana!er fro• 8000 - 9FFF to 4000. 
6. Save froa 2000 to 5FFF<•l> uaing G4-pre!ix. 

X2-typea: 

1. Inaert cartridge and confira noraal operation. 
2. Put DIPawitch into configuration 06. 
3. Save froa 8000 to 9FFF<•l> uaing X2-pre!ix. 

82-typea: 

1. Inaert cartridge and con!ir• noraal operation. 

82 SPEED METHOD: 
2. Put DIPawitch to pattern 96. 
3. Save froa AOOO to BFFFC+l> uaing 82-pre!ix. 

82 BLOCK METHOD: 
2. Put DIPawitch to pattern 05. 
3. Tranafer fro• 8000 - 9FFF to AOOO. 
4. Save fro• AOOO to BFFFC•l> uaing 82-pre!ix. 
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X4-. 84- and XL-typee: 

1. Inaert cartridge and confir• noraal operation. 

X4 SPEED METHOD: 
2. Put DIPawitch to pattern 96. 
3. Save froa 8000 to BFFF<•l> uaing th• appropriate 

pre£ ix 

X4 BLOCK METHOD: 
2. Put DIPawitch into configuration O&. 
3. Tranaf er 8000 - 9FFF to 2000. 
4. Put DIPawitch into configuration 05. 
5. Tranaf er 8000 - 9FFF to 4000. 
6. Put DIPawitch into configuration 04. 
7. Tranaf ar 2000 - 5FFF to 8000. 
8. Save froa 8000 to BFFF<•l> with appropriate prefix 

5. A note to CBUS II uaera 

If you are uaing CBUS I to aake copiea of cartridge iaagea for 
uae with CBUS II. than you ahould NOT ••k• any change• to th• 
cartridge iaagea. Thia will interfere with proper operation. 
CBUS II eliainatea th• need for changing th• cartridge iaag• 
aince it ia • true cartridge eaulator. Proceed with th• 
inatructiona found in th• CBUS II aanual. Skip th• next aection 
or uae it for in£oraational purpo••• only. 

6. Modifying anapahota to produce a loadable iaaga 

Many cartridgea require no chang•• whataoevar. With the power 
off, reaove the cartridge fro• CBUS I and aet all awitch•• to 
off. The RESET puahbutton ia available to force a COLD 
atart, if the aachin• hanga up. Load in DISK/CART-I but inatead 
of typing RUN, type in RUN 100. Thia bypaaaea th• noraal 
directory lookup and allowa direct entry of the cartridge naae. 
Enter the naae of the cartridge iaag• to be teated. Be aure to 
include the CBUS prefix. If the cartridge loada and runa 
noraally, add it to the directory by running MENGEN and that'• 
itt Otherwi••· ••• below. 

a. G2-typea 

Of all the G2-type cartridgea atudied ao far, 75- required no 
chang••· Of th• 25- reaaining, all required the change of JU•t 
one aingle byte. Thia i• becauae DISK/CART-I load• the G2-i•age 
under the KERNAL then awapa the KERNAL out and begina execution. 
Certain prograaaera, following good, conaervative prograaaing 
practice, atteapt to initialize all regiatera, including the one 
DISK/CART-I uaed to awap the KERNAL out. The reault ia the PLA 
triea to bring the KERNAL back in. When th• cartridge i• in 
place, thi• haa no effect, aince GAME ia atill grounded, but 
when the iaage ia in RAM, it get• undone. Therefore, the byte 
uaed to reinitialize that regiater auat be altered to leave the 
RAM i•aga intact. Load th• cartridge i•ag• back into location• 
2000 - 3FFF and then uae the hunt coaaand. 
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Load the file in uaing <typical> aonitor ayntex: 

•ow hunt for the aequence STA 01 which tr•n•l•t•• to 85 01: 

H 2000 3FFF 85 01 

The aonitor will return all addr••••• where thia occura. Say 
there i• only one occurrance and it ia at addr••• 2066. 
Typically, if you diaaa .. abl• th• code fro• 2064 to 2067, you 
will ••• aoaething like thia: 

J2064 A9 E7 
12066 85 01 

LDA •eE7 
STA eo1 

It would be a good id•• to read th• aection entitled wNeaory 
Nanageaent on th• Coaaodore 64•• in th• Coaaodor• 64 Prograaaer'a 
R•f•r•nc• Guide <Copyright 1982 by Coaaodor• Buain••• Nachinea, 
Inc.> to ... what th• varioua bit• in location 0001 do. In thi• 
c••• th• E7 indicate• that th• progr••••r wanted to turn the 
KERNAL back on. Change thia byte to ES and then ••v• th• 
corrected iaage uaing • new naae: 

S "G2nevcartnaae",08,2000,4000 

When you have a working veraion of thia cartridge, you can ua• 
th• ran••• function <RO:> to change back to th• old na••· 

Siailarly, aoae prograaaera atora a 57 into location 0001. If 
thia ia th• caae, change the 57 to • 55. Likewi••· if a 53 ia 
being atored, change thia to a 51. The 1uatification for th••• 
change• will be found in the Progra•••r'a Reference Guide in th• 
aection on •••ory aanageaent. The following table auaaariz•• 
what to change whenever th• indicated aequenc•• are found. 

Old aequenc• New aequence 

A9 E7 85 01 A9 E5 85 01 
A9 E3 as 01 A9 El 85 01 
A9 57 85 01 A9 S5 85 01 
A9 53 85 01 A9 51 85 01 
A9 37 85 01 A9 35 85 01 
A9 33 85 01 A9 31 85 01 

Appendix •· auaaariz•• th• effecta of th••• change• when both 
EXRON and GAME are high. Appendix c. ahowa all th• poaaibl• 
organization• when all four ••nae bit• are aenipulated. 

b. G4-typea 

G4-type cartridge• are vulnerable to change• in location 0001 in 
th• aa•• way •• G2-typea. Therefore, th• aathod and cure ia th• 
•••• •• for G2-typea. Follow the table ahown above. Whenever 
the aequance on th• left i• found, change it to th• aequence on 
the right. 
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c. X2-typea 

Of all th• X2-typ• cartridge• atudied, only one waa found to 
require any changea. In thia particular caae, the cartridge waa 
a ••chin• language •onitor and th• author• had an elaborate 
procedure for th• progra• writing over itaelf. Aa long ••th• 
progr•• reaided in ROK, no hara waa done. A• aoon •• th• iaage 
waa tranaferred to RAK and run, the progra• daatroyed it••lf. 
Mo further exploration we• done on thia particular cartridge. 

d. 82-typea 

Since 82-typea replace BASIC, you •uat guard againat any atteapt 
to bring the BASIC ROM aet in. DISK/CART-I will .. t location 
0001 to S6 to diaabl• BASIC. When th• code doaa not execute 
correctly, ••••in• the cartridge iaaga for th• aequencea and 
change accordingly: 

Old .. quence 

A9 E7 85 01 
A9 57 85 01 
A9 37 85 01 

New aequenca 

A9 E6 85 01 
A9 S6 85 01 
A9 36 85 01 

S•• Appendix •· for aore dataila. 

•· X4- and 84-typaa 

Roat of the 16 Kbyte cartridg .. atudied required ainor 
aodificationa. Two required no change• whataoaver. Another 
required a change identical to that deacribed for G2-type 
cartridgaa. Specifically, there waa a aequenca that atteaptad 
to put a 57 into location 0001. When thia byte vaa changed to a 
55, everything worked fine. Another cartridge had a call to th• 
KERNAL aubroutin• at FDA3 which diaturba location 0001. 
Changing the low byte of th• call to FF <1.a. 3SR FDA3 beco••• 
3SR FDFF> aliainated thia problea ainca FDFF ia an RTS. 

Other cartridge• required aora work. Th• concept of breakpoint 
prograaaing i• of particular uae •inc• RAR-baaad aonitora do 
not allow real-ti•• debugging of interrupt-driven progr•••· 
If e progre• doea not work uaing DISK/CART-I, th• procedure 
would be to reenter the aonitor and load in the file aanually, 
e.g.: 

L "X4certna••",08 or 
L "B4cartneae",08 

Once the file haa bean loaded, BASIC auat be diaebled by 
changing location 0001 fro• a 37 to a 36. The cartridge COLD 
Start vector ia found at addr••••• 8000 and 8001 for X4-type 
cartridge• and at AOOO and AOOl for B4-typea. Take th• exaaple 
of an X4-typa cartridge. Sey th• content• of location• 8000 and 
8001 indicated a COLD Start at 8037. By inaerting the coaaand 
3KP 8037 et verioua pointa, the region where the iaage hanga up 
can be traced to • very ••all nuaber of inatructiona. Another 
aethod aight be to let th• progra• hang up and then flip awitch 
6 on CBUS I to on. By hitting RESET, you can preaerve the i•ega 
end at the aaae ti•• gain control of the 64. 
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After reentering th• aonitor, flip awitch 6 off again, turn 
BASIC off by aetting location 0001 to 36. and tranafer th• i•ag• 
fro• 8000 - BYYY to 2000. Then load in o freah i•ag• of th• 
cartridge and co•p•r• the two. •ote: ao•• aonitora require 
BASIC to be preaent to do a load. In thi• c•••· turn BASIC on 
by putting a 37 into location 0001, load in the freah i••g•. 
then turn BASIC off again. Coapare by uaing the <typical> 
ayntax: 

C 2000 5FFF 8000 

The aonitor will reapond with all locationa whara the two i••g•• 
differ. Thia aight yield aoaa clue aa to whara th• prograa i• 
aodifying itaelf. Soaeti••• thia ia intentional on th• part of 
the author to foil auch backup procedur••· Other ti••• it ia • 
flow in the prograa overlooked aince ROM• can't be altered. In 
either ca••• breakpoint prograaaing will eventually narrow down 
the offending code to 3uat a few linea. 

f. XL-t.ypea 

The lat.ch in XL-type cartridge• ia an integrated circuit. A 
aoftwara equivalent auat be aubatituted for a RAM-baaed XL-type 
cartridge to aucceed. Typically, th• aequenc• 8D 00 DE ia uaed 
to turn BASIC off, and th• aequenca AD 00 OE ia uaad to turn 
BASIC on. The aoftware equivalent would be to toggle th• LORAM 
bit appropriately. Wherever th••• aequenc•• appear, they auat be 
altered to perfora a JSR to a new toggle routine. A ••all 
aection of the iaage i• required to hold the new routine which 
conaiat.a aiaply of the following <aay the code at 9FOO i• 
available>: 

turn BASIC off 
;9FOO 48 PHA aave accua. 
;9F01 A5 01 LOA •01 get control port. iaaga 
;9F03 29 FE AND #•FE turn off LOR AK 
;9F05 85 01 STA •01 and BASIC ia now off 
;9F07 68 PLA recover accua. 
;9F08 60 RTS and return 

turn BASIC on 
;9FOO 48 PHA aave accua. 
;9F01 A5 01 LDA •01 get control port. iaaga 
;9F03 09 01 ORA ••01 turn on LORAK 
;9F05 85 01 STA •01 and BASIC ia now on 
;9F07 68 PLA recov•r accua. 
;9F08 60 RTS and rat.urn 

If thia doean't aolva it, again uae breakpoint prograaaing to 
pinpoint the coda which cauaea the aachin• to hang up or the 
code to overwrite itaelf. Flipping the DIPawitch to pat.tarn 
04 then reaatt.ing the 64 will praaarve the code at 8000 to 9FFF 
which can than ba exaainad with • aonitor when th• DIPawitch i• 
put back to poaition 00. 
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7. Uaing the two utility prograaa 

Th• n•xt ••ction contain• two lietin9e. Th• fir•t. ftENGEN. 
create• a directory 0£ cartridge• for DISK/CART-I to load in. 
To create a directory for the firat ti••• Juat run ftENGEN. It 
will pro•pt you to inaert the diakette containing th• cartridge 
iaag••· After thia i• done, Juat hit any kay. To add a n••• to 
the directory £or DISK/CART-I, Juat rerun NENGEN. It will 
perfor• th• neceaaary bookkeeping £unction• autoaatically and 
then return control to BASIC. To load and run a cartridge-iaage 
fro• diak, ua• DISK/CART-I. It perfor•• all neceaaary 
relocation and •••ory-aap aodi£icationa. Uae the CCRSR UP/DNl 
key or Joyatick <either port> until the deaired ••ltte:tion i• 
highlighted then preaa CRETURNJ or hit the FIRE button. 
DISK/CART-I will autoaatically load and run the progra• deaired. 
Pl•••• type in the progra•• and get th•• running before ••king 
any aodificationa. 

The two progra• liatinga, MENGEN and DISK/CART-I were generated 
uaing a aerial interface adapter. Therefore, inatead of th• 
Coaaodore ay•bola £or curaor up/down, acreen clear and the like, 
an abbreviation 0£ the coaaand auch aa <C/UP> or <CLR> ia uaed, 
yielding aoaewhat •ore readable code. Th• following table 
provide• a tranalation of aoaa of the l••• obvioua codea. Shown 
are the abbreviation• and what to type. Where two keya are 
ahown, both auat be preaaed ai•ultaneoualy. For exaaple, both 
the CCMDRJ <Coa•odor•> key and the 7 key •uat be preaaed to 
produce th• code for LBLU <light blue>. 

Abbrev. Type Abbrev. Type 

8LK CCTRLJ 1 C/UP CSHIFTJ CCRSR UP/DNJ 
WHT CCTRLJ 2 C/ON CCRSR UP/DNJ 
8LUE CCTRLJ 7 C/LF CSHIFTJ CCRSR LEFT/RIGHTJ 
RVON CCTRLJ g C/RT CCRSR LEFT/RIGHTJ 
RVOF CCTRLJ 0 CLR CSHIFTJ CCLR/HOMEJ 
LGRN CCMDRJ b HOME CCLR/HOftEJ 
LBLU CCMDRJ 7 
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8. PROGRAll LISTINGS 

A. KENGEN V1.~ 

3 ltKll 
40 REii 
50 REii 
60 REii 
70 REii 
ao REii 

llENU GENERA?OR <DIRECTORY> 
FOR DISK/CAMT-1 A"O CART/DISK-II 
R. J. BRACHMAN ASSOCIATES, IMC. 
D. LEWIS, M. L. 8RACHMAM, PH.D. 
RANY THAIKS TO DO• HUTTON 

90 REii -------------------------------
100 REii 
110 L•••" 00 :FORI•1T040:Ul••LK••"-" :•EXTI 
120 LS•• 0

'
00 :FORI•l TO-.O: LS••LS•+" .. :NEXTI 

130 Dlll TU<100> 
140 PRINT "(CLR>IBLUE>"::POKE53280,14:POKE53281,14 
150 PRINTCHR•<142> :l)RilfT'"CRVON> CWHT> .. ;LS•: 
160 PRl•T "<RVON> R. 3. 8RACHIAN ASSOCIATES, lNC. 
170 PRIIT"<RVON)"'sL~• 
180 PRUIT" C ' U S HNU GENERATOR" 
190 PRIWT"<aLUE>"aLll•:PRIIT 
210 PRINT "INSERT DISKETTE THAT REQUIRES NEW llEMU" 
220 PRillT:PRINT" HIT ANY KEY WHEN READY "; 
240 REii PUTS UP BLINKING BLOCK AND GETS ONE CHARACTER 
2SO POKE198,0:PRINT "OJHTl <RVONl <CILF> .. ; 
2SS FOR I•11'050:GETA•:IFA•<>'"'"THEll285 
260 llEXT I 
265 PRINT H(RYOF> (C/LF>"J 
270 FOR I•1T040:GETA•:IFA•<>""THEl285 
2ao IEXTI:GOT0250 
2as PRINT "(RVOF> (C/LF>lBLUE>":PRINT:PRINTLN• 
300 PRIIT" READING DIRECTORY ":DI a8 

.. : 

310 OPEN8,Dl,0, .. 90":FORC•lT08:GET#8,A•:NEXT:C•l:DN•• 00 ":FORC•lTOl6 
320 Grr••,A•:o11••Dll••A•:NllXT:GET#8,A•:GET#8,A•:DN••DM••" '':GET#8,A• 
330 DI•• Dll8 +A•: GETt8, A•: Dll•• DN• +A•: GET#8, A• : GET#8, A• : DN• • DN• • '" "•A• 
340 GET•&,A•:DN••DW••A•:GET#&,A•:C•l 
3!.0 FORA•lT04:GET«'8,A•:NEXT:PN•a"":TY••"" 
360 GET#8,A•:IFST<>OTHEK4SO 
370 IFA•• .. "TMEN450 
380 IFASC<A•><>34THE•360 
390 GIT•&,A•:IFASC<A•><>3"'TKENPM••P•••A•:GOT0390 
400 GET#8,A•:IFASC<A•>•32THEl400 
410 TY••TY••A•:GE1#8,A•:IFA•<>""THEN410 
420 IFLUT•<TY•,3l<>"PRG"TKEN3SO 
430 IFLEFT•<PN•,l>•" "THE•3~ 
440 Ta•<C>•PN•:C•t•1:IFST•OTHEl3SO 
450 CLOSE8:0Pl•15,DI,15, .. SO: DIRECTORY ":CLOSE15 
4SS PRI•T:PRillT" WRITING DIRECTORYCBLUEl" 
460 z .................... ":OPEl8,0I,e,": DIRECTORY 
470 FORA•1TOC-l:C.•Z9:FOR8•1TOC-1 
475 IF RIGHT•<C9,~E•<C•>-2><RIGHT•<TB9<8>,LEN<TB•<8>>-2> THEM 490 
480 C9•T .. <l>:D•I 
490 •EXT 
soo PRI•T•e,c•:T89<D>•Z9:NEXT:CLOSE8 
S20 PRIIT 
530 PRINT "lRVO•>cWHT> •EW •E•U GEIERATEDt 
S40 PRillT"CL.8LU>~:POICES3281,6:EID 
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3 REii 
10 REN 
20 REii 
30 REii 
40 REii 
50 REM 

8. DISK/CART-I V2.1 

caus I CARTRIDGE LOADER PROGRAM 
R. J. BRACHMAN ASSOCIATES, INC. 
AUTHOR: II. L. BRACHMAN, PH.D. 
MANY THANKS TO: DON LEWIS 
AND DON HUTTON 

60 REM -------------------------------
61 REii 
65 POKE56,16:IFGF•OTHEN550 
70 FOR J•1T01000:NEXTJ:PRINTTAB<28> :"(LGRN> (C/UP> (RVON> OK (RVOF>" 
71 FOR J•lTOlOOO:NEXTJ:REll TINE-OUT 
75 CLOSE15 
80 IF GF•l OR GF•2 THEN 270 
85 IF GF•3 THEN SYS64738 
90 IF GF>•4 THEN 440 
100 REii -------------------------------
105 REM 
110 REM llANUAL LOAD OPTION 
120 REii BYPASSES NEED TO GENERATE llEIU 
130 REii 
140 POKE 53280,14:POKE 53281,14:PRINT"(8LUE>" 
145 GOSUB 1100 
150 PRINT "(CLR>(RVONl CBUS I CARTRIDGE LOAD AND RUN (RVOF>" 
155 PRUIT 
160 PRINT "MANE:": 
165 INPUT C•:PRINT:PRINT"(C/UP>": 
170 P••LEFT•<C•,2> 
175 C••RIGHT•<C•,LEN<C•>-2> 
180 REN -------------------------------
185 REM 
190 REM SEARCH FOR LEGAL CART TYPE 
195 FOR I•l TO 7 
200 IF P••CN•<I> THEN 230 
210 NEXT I 
215 PRINT:PRINT "CBUS PREFIX MISSING!" 
220 STOP 
225 REii -------------------------------
230 REM 
235 REii CBUS PREFIX OKI 
240 GF•I 
245 LOAD P••c•,e,1 
250 REii -------------------------------
255 REN 
260 REii NORNAL G-TYPE LOADER HERE 
270 N8•828 
275 FOR J•O TO 51 
280 READ K 
285 POKE NB•J,K 
290 NEXT .1 
300 IF GF•l THEN POKE 835,32 
375 SYS NB:REll TRANSFER AND RUN 
380 DATA 169,00,133,02,133,04,169,64 
385 DATA 160,224,133,03,132,05,162,31 
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390 DATA 160,00,177,02,145,04,200,208 
395 DATA 249,230,03,230.05.202.16.240 
400 DATA 165.03.201,96,208,06,169,32 
405 DATA 160,128.208,222,120,169,5.133 
410 DATA 1,108,252,255 
420 REM -------------------------------
425 REM 
430 REM X4,XL,82,84 LOADER 
435 REil 
440 FOR J•O TO 51:READK:NEXT 
445 RIEK 
450 NB•828:REM ML KERNAL-KOPY FOR 16 KBYTE AND 82-TYPES 
460 FOR J•O TO 30:READK 
465 POKE NB•J,K:NEXT J 
470 IF GF•6 OR GF•7 THEN POKE 858,160 
480 REM 
500 SYS NB:REM EXECUTE KERNAL-KOPY AND RUN 
510 DATA 169,00,133,02,169,224,133,03 
520 DATA 160,00,177,02,145,02,200 
530 DATA 208,249,230,03,208,245,169,229 
540 DATA 141,214,2'S3,133,01,108,00,128 
544 REii 
545 REM -------------------------------
546 REii 
550 REM LOAD IN DIRECTORY FOR MENU 
555 REii 
560 POKE53280,14:POKE53281,14:DIMTB•<SO>:PRINT"{CLR!<BLUEl":C•l 
565 GOSUB 1100 
570 OPEN8,8,8,": DIRECTORY ":OPEN15,8,15:INPUT#15,EC•,EMe,Te,Se 
580 INPUT#&, DN•: IFEC•<>"OO""THENCL05E8:CLOSE15:GOTO 900 
590 IMPUT#8,TB•<C> 
595 IF ST•66 THEN 640 
600 IFASC<LEFT•<TB•<C>,1>>•10THENTB•<C>•RIGHT•<TB•<C>.LEN<TB•<C>>-l>:GOTO 600 
605 Z••LEFT•CTB•<C>,2> 
608 REM 
610 REM -------------------------------
£11 REIC 
615 REM ONLY SHOW CBUS PREFIXED FILES 
£20 FOR I•1T07:IFZ••CN•<I> THEN 630 
625 NEXT I:GOTO 590 
630 C•C•l:GOTO 590 
635 CLOSE8:CLOSE15:M•C-1:TB•<C>•"" 
640 D•C-l:POKE198,0:REM CLEAR KBD BUFFER 
645 PRINT .. IWHTlCBUS I CARTRIDGE LOADER CR\IONJ VOLUME 1 CR\IOFlCBLUEJ":PRINT 
650 DPe•''<HOME> lC/DNl (C/DNl lC/DNl {C/ONl lC/ONl CC/DNl lC/DNJ CC/DNl lC/ONl lC/DNl CC/I 
) (C/DN> lC/DNl CC/ON> lC/ONJ CC/ON> lC/ONl CC/DNl CC/DNl" 
655 FOR LP•l TO D 
660 GOSUB 920:REM PRINT NORMAL NAME 
665 NEXT:PRINT 
670 PRINT "<BLKllRVONl CRSR CRVOFJCWHTJ OR JOYSTICK SELECTS":PRINT 
675 PRINT "CBLKlCRVONl RETURN CRVOFlCWHT> OR FIRE BUTTON LOADS"; 
680 PRINT "lBLUEJ" 
685 LP•l 
690 GOSUB 950:RE" PRINT REVERSE NAME 
694 REM -------------------------------
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695 REM 
700 REM CHECK PORT 1, PORT 2 AND KEYBOARD 
705 McPEEK<S6321>AND19:REM PORTl 
710 IF M•19 THEN 735 
715 IF M=18 THEN A••CHR•<145> 
720 IF M•17 THEN A••CHR•<17> 
725 IF M< 4 THEN A••CHR•<13> 
730 GOTO 785 
735 M•PEEK<56320>AND19:REM PORT2 
740 IF M•19 THEN 770 
745 IF M•18 THEN A••CHRe<145> 
750 IF M•17 THEN A••CHR•<17> 
755 IF M< 4 THEN A••CHR•<13> 
760 GOTO 785 
770 REM KEYBOARD ENTRY LAST 
780 GET A•:IF A••"" THEN 705 
785 K•ASC<A•> 
790 IF K<>17 AND K<>145 AND K<>13 THEN 705 
795 IF K•13 THEN GOTO 820 
800 GOSUB 920:REM REPRINT NORMAL 
805 IF K•17 THEN LP•LP+l:IF LP>D THEN LP•l 
810 IF K•145 THEN LP•LP-l:IF LP<l THEN LP•D 
815 GOTO 690 
820 PRINT LEFT•<DP•,LP•3> :"<RVON> LOADING" 
830 G•LP 
840 C••RIGHT•<TBe<G>,LEN<TB•<G>>-2> 
850 P••LEFT•<TB•<G>,2> 
860 FOR I•lT07:IFP••CN•<I> THEN 880 
870 NEXT I 
875 PRINT "ILLEGAL PREFIX":STOP 
880 GF•I 
890 GOTO 245 
900 PRINT "NO DIRECTORY, USE MENGEN" 
910 STOP 
920 REM SUB PRINTS NORMAL NAME 
930 NO••" .. 
940 GOTO 970 
950 REM SUB PRINTS REVERSED NAME 
960 N09•"<RVON> .. 
970 PRINT LEFT•<DP•,LP+3>; 
980 GL••RIGHT•<TB•<LP>,LEN<TB•<LP>>-2> 
990 GL••GL••" " 
1000 PRINT " ":NDe:GL• 
1010 RETURN 
1030 END 
1100 DIM CN•<7>:REM SET UP CART TYPES 
1110 CN•<l>•"G2" 
1120 CN•<2>•"G4" 
1130 CNe<3>•"X2" 
1140 CN•<4>•"X4" 
1150 CN•<S>•"XL" 
1160 CN•<6>•"B2" 
1170 CN•<7>•"84" 
1180 RETURN 
6000 SAVE "eO:BDISK/CART-I",8 
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Appendix 

a. Relocating SUPERNON64 

SUPERNON64 i• a ••chine language aonitor £or the Coaaodore 64. 
SUPERNON64 waa written by 3ia Butterfield and originally 
appear•d in COMPUTE!, January, 1983, pga. 162-169. Correction• 
and coaaenta appeared in COMPUTE!, March, 1983, pg. 268 end 
COMPUTE!, June, 1983, pga. 185-186. SUPERMON64 ia alao 
available on th• Coaaodor• BONUS DISK. 

SUPERMON64 i• a reloc:atabl• prograa. It build• itaelf fro• the 
top of uaer aeaory down. Noraelly, thia aeana that SUPERNON64 
exiata fro• 97ED to 9FFF. While thia ia £in• for aoat 
appl1cat1ona, it 1• not auitable for CBUS act1v1t1••· Nore 
convenient location• would be fro• 77ED to ?FFF or C7ED to CFFF. 
SUPERMON64 located at the latter addrea .. a 1• eapecially uaeful, 
eince the RAI froa COOO to CFFF ia unaYailable to BASIC. 
Deacribed below ia • aethod for relocating SUPERMON64 to either 
addr••• range. Thia deacription refer• apecifically to th• 
varaion aupplied on th• BONUS DISK, but ahould work with th• 
veraion froa COMPUTE!. 

To relocate SUPERMON64 to C7ED-CFFF, type the following: 

1. LOAD "SUPERMON64.V1",8 [RETURNJ 
2. POKE 55,0:POKE 56,208 CRETURNJ 
3. RUI CRETURNl 

SUPERKON64 will be conatructad at C?ED to CFFF. Then the 
SUPERKON64 log-on aaaaage and the SUPERKON64 proapt will appear. 
•ov uae SUPERMON64 to aav• a copy of itael! to diak uaing th• 
£ollow1ng: 

4. S 00SIOll64.~1181 .. ,08,C7ED,DOOO CRETURN l 

To load and ua• the r•located SUPERMON64, JUat: 

5. LOAD "SMON64.51181",8,1 CRETURMJ 
6. SYS 51181 CRETURMl 

The following atepa will c:reate a SUPERKOll64 at 77ED to 7FFF: 

1. LOAD .. SUPERMON64.V1",8 CRETURNJ 
2. POKE 55,0:POKE 56,128 CRETURll 
3. RUI CRETURN l 

4. S .. SKON64.30701 .. ,08,77ED,8000 CRETURNl 

5. LOAD "SMOME.4.30701",8,1 CRETURNJ 
6. POKE 55,0:POKE 56,119:SYS 30701 CRETURNJ 
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b. Switch aettinga for the veriou• cartridge typea 

CBUS I u••• • DIPawitch to connect th• varioua aen .. lin•• of 
the Coaaodore 64 to th• following aignel• on th• cartridge: 

Switch poaition l 2 3 4 5 6 7 8 

Expenaion bu• ROMH ROMH GAME GAME EX ROM EX ROM ROML ROKL 

Cartridge ROMH n. c. GAME GllD EX ROM GllD ROKL ROKH 

If th• •witch•• are viewed aa an 8-bit binary nuaber, then the 
hexadeciaal equivalent provide• a convenient notation for the 
varioua awitch coabinationa, i.e.: 

Binary weighting 
Switch poaition 

128 64 32 16 
1 2 3 4 

8 4 
5 6 

2 1 
7 8 

The following chart ahow• the typical ewitch coabinatione, their 
hex notation, their effect, and cartridge confiraetion: 

Confir•• 
Hex Cart. 
llotation Type 

AA 

00 

04 

06 X2 

90 G2 

92 G4 

94 82 

96 X4, 84 

A6 XL 

Effect 

Noraal, P••• through, £or teating 
cartridge •••ting and £unction 

All lin•• diaconnected, cartridge 
coapletely di•abled 

Diaabl•• cartridge, create• hole 
at 8000 - 9FFF 

Kapa G2 <noraal EOOO - FFFF> or 
upper half of X4 or XL <noraal 
AOOO - 8FFF> to 8000 - 9FFF 

Fore•• EXROK to ground and 
activation at 8000 - 9FFF only, 
lower half of X4 or XL al•o 

Fore•• GAME to ground and allow• 
activation at EOOO - FFFF only 

Force• GAME to ground and allowa 
both 8000 - 9FFF and EOOO - FFFF 

Grounda EXROM and GAME end ellowa 
activation AOOO - BFFF only 

Ground• EXROM and GAME and allow• 
activation fro• 8000 - BFFF 

Force• EXROM to ground but allow• 
cartridge to control GAME 
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Switch 
Poaition 
12345678 

x x x x 
0 0 0 0 

00000000 

x 
00000 00 

x x 
00000 0 

xx 
00000 0 

x x 
00 0000 

x x x 
00 00 0 

x x x 
00 0 00 

x x xx 
00 0 0 

x x xx 
0 00 0 



c. Coaaodor• 64 •••ory configuration 

Th• following tebl• au•••riz•• ell the poaaibl• •••ory 
configuration• uaing the two external ••n•• linea, EXROM and 
GAME end the two aeaory bita, LORAM and HIRAM. Wher• 
appropriate, th• cartridge type i• noted. 

HIRA" LORAN EXROM GAME Cartridge 

l 1 1 

1 1 1 

1 1 0 

1 1 0 

1 0 1 

1 0 1 

1 0 0 

1 0 0 

0 1 1 

0 1 

0 1 0 

0 1 0 

0 0 1 

0 0 1 

0 0 0 

0 0 0 

1 

0 

1 

0 

1 

0 

1 

0 

1 

0 

1 

0 

1 

0 

1 

0 

G2, G4 

X2, XLb 

X4, XLc, 
84 

G2, G4 

82 

G2, G4 

G2, G4 
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Feat.urea 

Default. aap 
KERNAL, BASIC, 40 K RAM 

.. ULTIMAX" aap 
•o KERNAL or BASIC, 32 K RAM 

Standard cartridge ••P 
KERNAL, BASIC, 32 K RAM 

Large certridg• ••P 
KERNAL, no BASIC, 32 K RAM 

ML or CP/M aap 
KERNAL, no BASIC, 52 K RAM 

••uLTIMAX" aep 
•o KERNAL or BASIC, 32 K RAM 

ML or CP/M aap 
KERNAL, no BASIC, 52 K RAM 

BASIC replaceaent 
KERNAL, no BASIC, 40 K RAM 

New KERNAL aap 
RAK at top, 52 K RAM 

"ULTIMAX" aap 
•o KERNAL or BASIC, 32 K RAM 

New KERNAL aap 
RAM at. top, 52 K RAM 

No character ROM aap 
RAM at top, 52 K RAM 

64 Kbytea o! contiguoua RAM 
No KERNAL or BASIC 

"ULTIMAX" aap 
No KERNAL or BASIC, 32 K RAM 

64 Kbyte• of contiguoua RAM 
•o KERNAL or BASIC 

64 Kbytea of cont.iguoua RAM 
•o KERNAL or BASIC 



d. Meaory aapa for the varioua cartridge type• 

x2-. XLb-t.ypea B2-t.yp•• 

FFFF FFFF 

8K KERllAL RO" 8K KERllAL RO" 

EOOO EOOO 
4K l/O 4K I/O 

0000 0000 
4K RAM 4K RA" 

cooo cooo 

8K BASIC RO" 8K CARTRIDGE 

AOOO AOOO 

8K CARTRIDGE 8K RAM 

8000 8000 

32K RAM 32K RAM 

/~ 1 
.... 

0000 

X4, B4, XLc-t.ypea G2, G4-typea 

FFFF FFFF 

8K KERNAL RO" 8K CARTRIDGE 

EOOO EOOO 
4K I/O 4K I/O 

DOOO 0000 
4K RAM 4K RAM 

cooo cooo 

8K UllUSED 

16K CARTRIDGE AOOO 

8K CARTRIDGE <G4> 

8000 8000 

32K RA" 32K RAM 
lo< .. .. 

0000 1._ ________ r 0000 l.._ ____ ___,J 
llot.e: XL-t.ypea can avap t.h• upper 8 Kbyt.ea of ROM wit.h BASIC. 
When the upper 8 K of th• cartridge ia activated, it. ia called 
th• XLc configuration. When BASIC ia awapped in, it ia referred 
to ae the XLb configuration. 
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•· "•nipuleting th• 6510 control port 

The table below ahowa th• verioua coabinetiona poaaible for the 
6510 control port, located at aeaory eddr••• 0001. Only th• 
firat three bita are iaportant in teraa of aeaory ••n•g•••nt. 
Typic•l veluea for locetion 0001 er• X7, X5 or X3 where X i• 
typically 3, 5 or E. 

Bit Pattern• end Effect for 64 "••ory Manageaent <port 0001> 

weight 4 2 1 
Typical 

Bit 2 1 0 Gaae Value E£f ect 

0 0 0 EO, 50 BASIC out, KERllAL out, Char. ROM in 
0 0 1 El, 51 BASIC out, KERN AL out, Char. ROH in 
0 1 0 E2, 52 BASIC out, KERllAL in, Char. ROM in 
0 1 1 E3, 53 BASIC in, KERNAL in, Char. ROM in 
1 0 0 E4, 54 BASIC out, KERllAL out, l/O in 
1 0 1 ES, 55 BASIC out, KERNAL out, I/O in 
1 1 0 E6, 56 BASIC out., KERNAL in, I/O in 
1 l 1 E7, 57 BASIC in, KERNAL in, I/O in 

lote: thia table aaau••• that EXROM and GAME are high 

To create an executable cartridge iaage that can b• loaded and 
run throught DISK/CART-I, you auat be certain that BASIC i• 
awitched off by atoring the appropriate value in location 0001. 
Uae the hunt coaaand to ••arch for all occurenc•• o! th• 
inatruction STA 01 <85 01>. Then change the data appropriately. 
For ••••Pl•, you aight a•• in di••••••bly: 

;2049 
;20.B 

LDA 
STA 

Thia code would turn BASIC and th• KERllAL on. Change th• 57 to 
• 55 to prevent thia. In general, the following change• ar• 
auggeat•d: 

Cbange 57 or 56 to a 55 
Change 53 or 52 to a 51 
Leave 54 and 50 alone 

More inforaation on apeci!ic cartridge• 1• contained in th• 
causter. 
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LIRITED WARRAITY 

HARDWARE 

R. J. Brach•an Aaaociatea. Inc. <hereafter referred to aa BAI> 
warrant& each inatru•ent and ayat•• •anufactured by it to be fr•• 
of defecta in •aterial and work•anahip for a period of one year 
fro• date of ahip•ent. The liability of BAI under thi• warranty 
1• liaited aolely to repairing, replacing, or iaauing credit <at 
BAI'• diacretion> for any inatruaenta or ayat••• aanufactured by 
it and returned by the CUSTOMER during the warranty period 
provided that: 

A. BAI i• pro•ptly notified in writing upon diacovery of auch 
defects by the CUSTOMER. 

B. The defective unit ia returned to BAI. all •hipping charge• 
prepaid by the CUSTOMER. 

C. BAI'• exo•inotion of the unit ahall diacloae, to BAI'• 
aat1afoction, that auch defect& have not been cauaed by 
CUSTO"ER abuae, aiauae, neglect, iaproper inatallation, 
repair, alteration or accident. 

BAI ahall not. under any circuaatance, be liable to 
CUSTOMER for any loaa of profits, loaa of uae, daaagea 
consequential da•agea of any kind baaed upon a breach 
warranty. 

th• 
or 
of 

BAI reaerv•• the right to diacontinue particular aodela without 
notice, and to •oke aodificationa in deaign without incurring any 
obligation to •ake auch aodificationa to unit• previously 
delivered. 

BAI •hall not be liable for any delay• in 
conaequent1al da•age& under thia warranty. There 
obligation expreaaed or iaplied. 

operation or 
ia no other 



LiftITED WARRAMTY 

:SOFTWARE 

The following conditione apply to all aoftwor• provided to th• 
CUSTOMER by R. J. Brachaan Aaaociatea, Inc. <hereafter referred 
to aa BAI>: 

A. Progra•• on diak, or printed l1•t1n9a, are provided "oa ia" 
without warranty, either expreaaed or iaplied, including but 
not liaited to the iaplied warrantiea of ••rchantability and 
fitneaa for a particular purpoae. 'hall BAI aupplied aoftware 
prov• defective within 90 daya froa delivery, it will be 
corrected by BAI et no coat to the CUSTOMER. 

B. BAI warrant& that it haa aade reaaonabl• effort to in&ur• 
the proper operation of the aoftware and the accuracy of the 
liatinga. BAI doea NOT warrant that the operation of the 
aoftwore will be uninterrupted or error fr••· 

C. The CU,TOftER will not provide or otherwi&e aake available the 
aoftware or any pert of it in any fora to any third party, 
without written licenae fro• BAI. 

D. BAI will NOT be liable to the CUSTOftER for any daacge&, 
including any loat profit&, loat aavinga or other incidental 
or conaequential. daaagea eria1ng out of the uae or inability 
to uae auch aoftware. 
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oi th.;, ~1Jl1-li01i!XT01'' !U'i>< in 9AS1·.'.'.; bi.it t.:.<! llt)>(<eC•.l: · ,;·r ·i U'\~ 

ve:.t~•.A.a c;:,~.~.'l.~ftn~.e. ~.;.ll ::•}~i.o!"ta(~h~ ;.?; ~a:chir.::as lr:..rig~ ..... ti:q!®. 
n~c•a•&~f cad• 1~ ?Ul~"d ~~ • DA 9 A ~t~t*~~~t~ u•ir~ ~ ~~STORE 
t.l\en a f70~-NF.X't l.ocp to a.ci .... i;-,nc• th• ~'i:~~.r~t•~ \:.',·' !.t.~ 3p;;,i:-0p;-1.,.,,T•ii' 

~tlli•:ttcn~ F.~~·~Jf·~ '.:J..-11'.:' t.t.. "f-:t• ,"r.ir.d \i:th~tn ~~:ar;.~;~·~ ':1.i..' .. c:1.~1 :,;:~.Z,:r:-~--:-'Ui -~i:) 

t.h>l': ~!~l. .. Hr:;~ITO!i: pl'O·:P"""'Q .'.~- .... ·~if :~'.!. ..ip.!.a ch~Og<!r<f, t:'.JLt\ '1'1.i'- tj'.;;;~·.'i!!en 

or o~ forwett c•n «•d• • ispun!ty; 



lj 

s 

~aed t~ ot~rt d G2-tvp~ c~rtr•d3e. You ~!l! be 
ssl<:;ii<:"J '"~RE YOU SURE"" ·°'"""'""~' ·.i.i th a "v·· to b<!tg <' 
o:r- nn ··i'f·· or : <- : to abo:-t. i'i"•(!: codll! fro,,. 
2000 tc 3F'FF :t.:a POKEo dn:i•l'neath tha l\F.:RHil.L l'<n<' 
t.hen th• 1'F.R!oi1\:. ; " t.·.;!·ned c1 f. !I. COLD ST.".F" '.~ 

~~:it.)l'••d ~r;·i ~-f--~ !--?E~ .. ;"~-~ ..;~·:--tor 1:1 ietc:--Je-1 ±-r 
locat10r:$ rff~ .ePi F?f Ag5.:Ln, th• KPL ~·~c: 

'::an,,cJt b!lt !'~'lt;.'.i!lr>!lcl one® 't.l;i11 ::::oaaend i~ 1111'<,.. • _, .. 

Used t.c lit"lr: G'!c··tvp«: cart.~·1dgC!. '•" 
~ial<.ed "!'\><E 'r'Ol1 SURI.::·" Ana..,eir ,.,1 tt e "'! ~ :· ~~-. 

or en '>.J~" t".\f" '..- : tc, abor+-_, ·rh._ '111 i !.:rr 

~~00') t.c 3~-FF ~ t.r!!t·1af •.er~:.: [:.;)<,·~· -:·, 

ti'1ct CC'{I'!! f~oi!'i ~01)•,l t•;; 5fff J.a ~ i '"''"~•" :·.,,j t. 

tG ""3~F"F,, ":.hen POKE.cl undrerr.~-:l-~.: .. ·-i~ "~-~- .. 1 \1.i>·,, 

then th~ KERNAl 1• t~rned cfi ·~~ 

pe:!'for1u1d <!Ind th• RESET v11tc·::.o: ~.a ''I'; ··;,t. •. :' i;·::,11 

location& FFFC and FFF~. ~q~~n, ~t~ ~~~T "SNITO~ 

-7.ctr:.not h• r•enter•t.~ or•:-'• :~'Dfti~tl"".) ._m: ~} 1"".C:' t 3 

Allow~ yo~ to co•~~re ~ 

MIWI-KONITON wlli ~-~ i 
~ .~ .. -·.:;;r.ir~ 

~t~rting addr~M~ ·f t~& 4~ 

t ~1en co111;;ere th• ':.:...o ;: ~ ,-!c;.._4 

'.~,_~ 5- ~. :"..':.: 

h~si&, h~.::.t..l.t"!q "-'L~r·,~v~t -~ •i~-:r,~tC"h (>:::·:_1r-:-, r-· 

the apac• bar t.0 ~ t;·f!" ',"'.:':,,i!f:-'!1..r :: ;~:~r: :~.~ .:>t.'' 

... J to sbo~·t., 

Joc<:St;.cr, 'f·_:;'.~1r t:;.Jtr:•s. l_f -:h~ ;::·0~1t.@nt~ :h ... ~·~d·· 

t.r-c!I 9 f~-:.e*- ~.~at1dit~.::-in ~::.:st. ~-i~@l.·.; h~~ c·~· 

a •equenc• cf byt•a. Flr8~ ~nt•r the 
th~ h\J~t. t-~· .:;.r~r..:ur! t!'len th~ ";:,_.a.')er cf Dy}_-..: . ., 

the 1u11q·11ftn:..:01<. T!'\'1!!1 •nter :.h• actue..i. i.-,:.e 1 , • 

th••••lv~~. ~~ prcgrem ~1~~ ~al~ ~\•~~ ~. 

ilH~it.t:.~ oc 0::ura. ~~:.. ·:. th• !k-pe_E:'fl .t">ar t.c C<_H' ·~ 

llillllll 

Lo~d• in~ b.i.oci., of :>b}'6'::'''. :::,:;d-1!1 irc::e. Gd•"· 

Re90~b~r to U~~ th~ CBUS ~T&f iW ~h~n &D~ I• 

cart.r:i.dg'"" ~•sq-e.. 

E i'. ~-. (~. • : , , 

.it:tert1 nq ~dd!""fltea tn~n th~ ~t;_~:1 .o:.fd:re~-& pl l·"• 

for l!l:<e•ple, to llll!!Ve t~-~ c-cJ.<: of code ••a1.j11.-1 

8000 to 3FfF VOY ~~t~r ~A~E r~o~ 8000 TQ A~ 

"ih@n enter th~ t::~ ~~~ti!. ::·aa•'9~be:r1r,,~ !'~ . .::;~JI'>,., 

of the aev9 CBUS pr~fix~s IG2, G4. X2, X4 
or 941 ii la l• tc b@ JB~0 b~ DtS~/CAP1 

~ART'LJISK-J Nota: ~~t• ~c~•e~~ twr~a SA_, 



prlor ~o B•ving ~~ i~~g• Lo di6k. DO "OT 00 50 
YOURSELF! Th1111 wtll C'a\nUt tl')e MHII-~ONJ'!'OP L~ 

nahg ~p p@raanentlyl 

Sp•c1fy t~~ fJrst byt~ ~1 th~ 12 byt• bloc~ •~ b~ 

:< .i t1.pll".IY"1>•::!. 

•renafGra &11 ty~•~ fro• 8000 - 9FFf inclusive to 
4-(;00 · 'SFfF . 

An~rt~ a~y :oa•end prior to •x•cutinn and rawr1~~~ 
tr-,e; YJ.:trld;::w 

Th• ":n· ~an t~ L•~a to ta~e anap4hota of ell th~ 
certr1cgg ~Jr~~. aek~ a~ell aodific~t1ons a~d te•t thoee 
POd1ii~8tion~, all frou ~BASIC ~nviron~~nt. Balow ~ea 
~eecript•on of how to t~ke a ~nepahot of •ech of the c~rt1 idge 
"· t' ~-.eai. 

·~o. ~.~.a &n$p~hot ~fa G~-lype cartridge icr 
:~= ~r CART1DISK-!I. put the DIPawitch in pceltion O' 

>M v ~c~~~n~ to Lr$nafer ~h• l•age to 20CO then SAVE fto» 
-'.:, <1CC1C' ..:•H•g tiH• G2 pt.»t<flic E.9. 1f the ii.le ia t.P b~ 

: . . 2'.~'.::. ~_t·:~; '.:-.e.e th* nase f:.7G~~E1 ~ 

~~: rot®~~ a anepahol oi e G4-type cer~r1dg•. you wil 
: .• ,.~ ~s~ ~he block ••th~d, deacr1bed in the CSUS I •anu~l. 

_. ~~~ DIP•witch in pattorn 06. Ua@ th• X co»•and tc 
~~~g~ fro• 8000 - 9Fff to 2000. Th6n ~ut th@ 

; *' ~o pattern O~. Uae the T co••and to tranafer the 
:~~ 1~ :r~~ 8000 9FFf !ncr•ally re&iding et EOOO - FFff) to 
• 11•• r<::, .. S.t.VE frota 2000 to 6000 uaing the G4 pr·a:fix. E.g •. i.f 
· ,,., ! '!;., .<..fl to b• eel led G1,P'IE2, uae t-ha n&ll!G G4GAME2. 

",• , n·P"". ro laka a anapahot oi 11n X2-typ.a cartr1d9a, put th• 
·;;~""'··\·.'~;., in pettern 06. Ua• the)( co•a•nd th•n t.h• Y coa•and 

.,,y t'>~ i!l)aqa b111ci< ontc. itael!. Thi• is becaue• the 
K~N TCR turne BASIC off prior ~o aeving to di$k. U~e 

•~ ~ff•c~ of ~urning BASIC off ia th~t en axternal cartr1dg~ 
lnniN i~ ignor•d. Therefor•. you •uat hava e cartridg• s~ege 

in tha RAX und•rn~ftth the cartridge froa eooo - 9~FF. 

iron 8000 tc AOOO u#ing th• 12 pr•, ix l~.9. X2GA"E31. 

,>o>? 7 ~ talc:• e trUHlf..'ll\hot of isn 82-type cartcidg•, put. t:-i• 

n phttarn 05 Use th~ T co~••nd than th• Z co•~6~d 




