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License andVaranty Information

LICENSETO USE. Sbell's Electonics gants to yu a non-gclu-
sive license dr the use of the accompang Intellicat and the soft
ware contained thein. The Intellicat software is cogrighted and
title to the softvare and all intellectual ppety rights ae retained ly
its authorYou ma not male ary copies of the c#iidge software or
hardware.

LIMITED WARRANTY. Sdell’s Electonics warants to yu tha
for a peiod of ninety (90) dgs from the d& of puchase as &i-
denced B a copy of the eceipt,the Intellicat will be free flom
defects in méenals and verkmanship under naral use

All software distibuted with the Intellicar but not actuall con
tained in the Intellicdris providedAS-IS with @solutey no waran
ty of ary kind.

To obtain varanty sevice, contact Shell’s Electonics via email &
suppot@sdiells.com If your Intellicat requires sevice, you will be
required to ship the Intellicato Sdell’s Electonics,and you will
pay the initial shipping bamges. Sbell's Electonics will pay ary
retum shipping bawmges if gplicable.

THIS WARRANTY IS EXPRESSK MADE IN LIEU OF ALL
OTHERWARRANTIES, EXPRESSED OR IMPLIERDINCLUD-
ING WITHOUT LIMITATION, WARRANTIES OF MER
CHANTABILITY OR FITNESS FORA PARTICULAR PURPOSE.

TO THE EXTENT NOT PROHIBITED BY APPLICABLE LAW,
SCHELLS ELECTRONICS LIABILITY IS LIMITED TO, AT
SCHELLS ELECTRONICS OPTION EITHER THE RERAIR OR
REPLACEMENT OFTHE INTELLICART ORTHE REFUND OF
THE PURCHASE PRICEAND SHALL IN NO EVENT INCLUDE
INCIDENTAL OR CONSEQJENTIAL DAMA GESARISING
FROM OR RELATED TO THE USE OR MISUSE ORHE INTEL-
LICART, EVEN IF SCHELLS ELECTRONICS HAS BEEN
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ADVISED OFTHE POSSIBILITY OF SUCH BMAGES IN NO
EVENT SHALL SCHELLS ELECTRONICS LIABILITY TOYOU,
TORT (INCLUDING NEGLIGENCE) OR QHERWISE, EXCEED
THE AMOUNT PAID BY YOU FORTHE INTELLICART UNDER
THIS AGREEMENT The dove limitations will goply even if the
above staed warranty fails of its essential ppose

This agreement is ééctive until teminaed You mg teminae this
agreement aary time by retuming the Intellicatrand documenteon
to Sdell’s Electonics.This agreement will teminae immeditely
without notice fom Sdell’'s Electonics if you fail to compy with
ary provision of this greement. Upon teminaion you nmust etum
the Intellicat and documenten to Sdell’'s Electonics.

Any action elaed to this greement will be ceered ky California
law and the contlling U.S. fedeal lav. No dhoice of lav rules of
ary jurisdiction will goply.

If any provision of this @reement is held to be unenteale, this
agreement will emain in effect with the povision omitted unless
omission of the mvision would frustrete the intent of the paes,in
which case thisgreement will immedigely teminae.

This ggreement is the engragreement beteen yu and Skell's
Electionics elaing to the Intellicar It supesedes all por or con
temporaneous @l or witten comnunicaions, proposalsyepresenta
tions and varranties and @vails over ary confliction or adlitional
terms of aly quote order a&nowledgement,or other comranicaion
between the pdies rlaing to its subject ntéer duing the tem of
this agreement. No modiation of this greement will be binding
unless in witing and signed ypan authared epresentéive of eab

pairty.




The Intellicart!

Thank you for puichasing an Intellicdy the Intellvision catridge
enulator.

Getting Started:

The following is a qui& introduction on hw to use the Intellicarto
play games on an Intellision. Detailed speatations on the use of
the Intellicat for the cedion of nav games can beofind in the po-
grammes section. Details on the coramicaions format to the
Intellicart are poovided in the Intellicarinterface section.

Requirements:
Intellicart
Intellivision (Any model)
Computer with RS-232 Complale Seral Port (The standat
sefal poit on PCs.)
Binary Files (ROM images,the games)
Intellicart download softvare

Using the Intellicart

Connect the DB9 sl connector of the Intellicato your comput
er's RS-232 comptble seral poit. Depending on the type of saf
port connector on gur computeryou mg require an aditional
adapter (It is recommended thaou only connect or disconnect the
Intellicart from your computer \nile the computes paver is OFF

Note: The DB9 connector is the g connectortathe end of the
gray ceble, NOT the iound connectortahe end of thelack ceble.
The Hack ceble provides access to the +Blvand gound lines of
the Intellvision. It is pesent to allw the possile future cedion of
an audio to seal adater to allav the Intellicat to be loaded &m a
CD player or other audio soce It is not used tathis time (Do not
shot the center paion of this connector torgund doing so might
damae your Intellivision.)




MAKE SURETHE INTELLIVISION IS OFF NEVER INSER OR
REMOVE THE INTELLICART FROM THE INTELLIVISION
WHILE THE INTELLIVISION IS ON. DOING SO MIGHT
RESULT IN DAMAGE TO THE INTELLICART. THIS ISTRUE
FORALL MODELS OF THE INTELLIVISION.

Inset the Intellicat into the Intellvision’s catridge slot. (Or the car
tridge slot of the Intellioice or ECS if pu hare these accesses.)

Turn on the Intellision. The Intellicat title sceen should gpear If
it does notpress theeset litton on the InteNiision.

Stat the Intellicat software on your computer

Select the RM image you wish to davnload (the gme yu wish to
play) and devnload it to the Intellicar

If the davnload was successfuthe Intellicat will reset the
Intellivision automécally and the ®M will start just as if yu had
inseted the actual cardge into your Intellivision and pessed eset.
If there is an aor duiing the devnload and eror messge will be
displayed on the seen. (See eor messges section of this maal.)

The Intellicat will now act as a c#éidge containing the @M image
downloaded until the InteNision is tuned of. ONCETHE INTEL-
LIVISION’'S POWER ISTURNED OFF THE ROM IMAGE WILL
BE LOST FFOM THE MEMORY OF THE INTELLICART.

If you wish to danload another &M image into the Intellicaty turn
off the Intellvision and then tur it bak on.The Intellicat title
screen will pear and gu can na download the n& ROM image.

Error Messajes
Error messges on the Intellicarare unbrtungely all interelaed as

an eror in comnunicaion can shw up in a mmber of vays. If you
are using softwre knavn to work with the Intellicat, and you get




ary error, chances a you can ix it by simply repeding the devn-
load

BAUD ERROR An eror occured while atempting to detenine the
baud ete of the davnload The frst remed is to eped the davn-
load to wle out a one time comumicéaion eror. If BAUD ERROR
pessists,try a different baud ate. The Intellicat suppots ONLY the
following baud ates:2400,4800,9600,14400,19200,38400,and
57600. If svitching to another baudite does not sok/the poblem
contact suppa@saells.com.

CRC ERROR The CRC of the denloaded ile did not mach tha
computed B the Intellicat. This means therwas a seal transmis
sion eror, which the Intellicar has tepped to pevent ugs flom
occuring duing game plg. Reped the davnload If the pooblem
persists contact supp@@sdells.com.

OVERFLOW ERROR The eceve kuffer in the Intellicar over-
flowed This eror most lilely indicates a poblem in the commnica
tion between the Intellicarand the Intelirision. Turn off the
Intellivision, remove the Intellicar and theneinset it. Make sue it
is inseted all the vay into the catridge slot.Turn the Intellvision
bad on and etry the daovnload If the poblem pesists contact sup
port@sdells.com.

TIMEOUT ERR OR The net byte of seral daa was not eceved in
a timely fashion.This can be causeq lalmost ag seral eror.
Ched the connection bewen the Intellicarand the computer and
try the davnload @ain. If the poblem pesists contact
suppot@sdells.com.

BAD FORMAT This eror indicdes thathe FOM image davn-
loaded to the Intellicaiis not in the poper brmat, however, it could
be causedyba seral transmission eor. Reged the davnload If the
problem pesists ty a diferent ROM image. If the poblem is pesent
using another &M image, contactsuppot@sdells.com




Troubleshooting:

Problem: The Intellicat title sceen does notpgpear vinen | insetr the
Intellicart into the Intellvision and tun on the Intellision.

SuggestedAction: Press theeset litton on the Inteliision. If the
title screen still does notppear tun off the Intellivision, and ensue
that the Intellicat is fully inseted into the caridge slot.Turn the
Intellivision ba& on and pess theeaset lntton. If the title sazen still
does not ppear test tha the Intellvision is functioning caectly by
inseting a standat Intellivision catridge into the Intelkision. If
tha catridge also &ils to load the eor is in the IntelWision and not
in the Intellicat. If the Intellvision is functioning caectly and the
Intellicart still fails to load contact suppa@sdells.com.

Problem: Chess Triple Challeng, and Land Btle do not vork cor
rectly on the Intellicar.

Solution:This is a knwn limitation of the Intellicat. It only sup
ports 16 bit RAM,while those gmes equire 8 bit RAM.

Problem: The Intellicat title sceen @peas kut nothing hapens
when | devnload a M image from the computer

SuggestedAction: SOMETHING should hapen vhen a M is
downloaded to the IntellicarEven if the im@e davnloaded is in the
wrong format, at least an e@or messge should ppear If the Load
Image messge does notltange (it should bang to Loading) hedk
the connection bet@en the séal port and the Intellicar Ensue tha
the softvare is witing to the corect selal pott. If a second seal

port is available try switching the saal port used ly the Intellicat. If
there is still no esponse to denloads contact supp@sdells.com.

Problem: When | davnload a ®M image, the Load Imge messge
changes to Loadingbut nothing else h@pensor after a dwnload a
blank or corupted sceen ppeas.




SuggestedAction: After the Intellicat download softvare on the
computer indictes the tanskr is completegpress theeset litton on
the Intellvision. This eror will most likely occur when some other
transmission @or occured The Intellicat uses a haware reset of
the intellvision in these situegns,and it was detanined in testing
of the Intellicat tha some IntelNisions hae difficulty acceting a
hardware reset issued ém the caridge pot.

Problem: | receved an emr while dovnloading a ®M image. I've
pushed eset lot the eror messge does not @ avay.

SuggestedAction: If a download eror occus, the Intellicat will dis-
play an eror messge on the teldsion sceen.The messge will
remain on the seen until a n& download is staed or the
Intellivision is tuned of. Resetting the Intellision has no ééct on
the eror displa. There is no need tolear an emor bebre dtempting
another danload Simply restat the davnload flom the computeif
the eror pesists,see the @or messges sectiondr explanaions of
whd varous erors mean.

Programmer’s Section

This section contains the necegsaformation to tale advantage of
the adianced édures of the Intellicarfor nev programs. It does not
cover basic inbrmation on the actual pgramming of the
Intellivision, only those aspectshich relae to the Intellicaritself.
The fllowing corventions will be used in this section.

All references to memgradiresses & 16 bit adresses.

OxYY Represents a headecimal alue

Two Memoly mgps «ist, it is important to undestand viha
eadt one efers to.

Intelli vision Memory Map: This refers to the memagrmap




as seenyprograms unning on the InteNiision. The Intellvision
can adress 64K of 16 bit RAM or @M, from 0x0000-OxFFFEF

Intellicar t Memory Map: This refers to the adressing of the
actual 64K of 16 bit RAM on the Intellidaitself, also fom 0x0000-
OxFFFFE By defwult it mirors the Intellvision memoy mgp, so a
read or wite to OxXXXX will address the same space in the
Intellicat RAM and the Intelltision adiress spaceHowever,
banksvitching can bange this elaionship,so tha a windav in
Intellivision space will point to a dérent locdion in the Intellicar
RAM.

<X...Y> represents aange of bits fom X toY inclusive. X

andY can ang from O,representing the least sigimént bit to 15,
representing the most sigraént bit.
Examples:

<15:12> Reresents bits 15,14,138nd 12 the highest nible of

the 2 lyte word
<0> Represents bit Othe least signi€ant bit
Address <15:8> wuld represent the highyie of a 16 bit adress.

To load an imge to the Intellicay a binay (.bin) fle containing the
actual Intellvision madine code of gur piogram is equired Typically
a confguration (.cfg) fle is also equired to inbrm the Intellicar how
to behae and vinere to load pur codeThese ifes ae read ly a binay
to ROM file corversion pogram to poduce aife tha is suitdole for
download to the Intellicar More information on the érmat of the
ROM file can be dund in the IntellicarDownload Potocol section of
this mamial. The Intellicat dowvnload pograms supplied with the
Intellicart have the binay to ROM corversion function hilt into them.

The Intellicat has 64K x 16 bits of dia RAM onboad, all of which is
available for use ly programs.Access to this RAM is cordlled in 2K

seggments i three enble bits to be xplained lder. To access the erdir
64K of ram,banksvitching is equired to work around the memgrand
devices contained in the Intelision memoy ma. With banksvitching
disabled, the memoy mao of the Intellicar exactly overlaps the memo
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ry mgp of the Intellvision. Thus a eference to locton 0x5000 veuld

reference thalocdion in the Intellicar and the Intellision. Cae nust
be talen not to instuct the Intellicairto respond to adfesses usedyb

the Intellvision, as this will cede us contention thawill most likely

cause the Intellision to cash.

Enable Bits:

A set of thee enhle bits ae used to contt the esponse of the
Intellicart to reads fom and wites to ealb 2K sgment in the
Intellivision memoy mgp. These enfale bits nust be set Wwen the
ROM image is davnloaded to the IntellicarThey cannot be modi
fied from within the IntelNision program itself

The bits ae stoed in lookup thles in the Intanal memoy of the
Intellicart (not accessik to Intellivision piograms.)As a pogram
mer, to set these bits oneeates a confuration (.cfg) fle to be dis
tributed with the ®M image. This file tells the Intellicatr binary to
ROM corversion code (bilt into the devnload pograms &ailable
for use with the Intellicdy wha endle bits to setdr the pogram to
run corectly.

The thee enble bits corespond to thedllowing actions. Setting a
bit to 1 endles tha action,and setting it to O dises tha action.

1. Respond to Reaficcesses (RM enulation)
2. Respond t&Vrite Accesses (RAM emiation)
3. Bankwitch endle (explained lder)

To propety enulate RAM, both the Read and/rite endle bits
should be set.

The binay to ROM corversion pogram functions asollows.

If no confguration file is suppliedthe pogram constucts a ©M
image with one of the datillt confgurations shavn in Table 1. If
your binay file does not mgh one of these pgram sizs and mem
ory mgps,you nmust use a corguration file.
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Table 1: Default ROM sizes and mpping

File Size (16 bitWwords) READ ENABLED ADDRESSES
1K 0x5000-0x5FFF
2K 0x5000-0x6FFF
4K 0x5000-0x6FFPxD000-0xDFFF
8K 0x5000-0x6FFPxD000-0xDFFFOXFO00-0XFFFF

Configuration file syntax:

The coniguration file consists of commandslfowed by addresses
to which those commands shoulgpdy. The commands a two
pumposesThey tell the Intellicat hov much dda to expect in the
download and were to place thadaa, and theg tell the Intellicat
how to respond toead and wite commandsdr 2K sgments of the
Intellivision memoy mgp. The deéult behaior is NOT to respond
to ary commands.

The syntax of thelle was luilt to be compable with the conjura-
tion files found on the InteNiision Lives CD ROM.

Anything after a semicolon (;) on a line is a commant is
ignored

All numbes represent headecimal alues,and the units & 2-lyte
words (16 bits.)

For instiuctions thainvolve loads to the Intellicgr{mapping] and
[preload],the \alues to the left of the equal siggpresent dkets
into the binay (.bin) file itself, not into the Intellicaror Intellivision
memoy mgps. These diets nust be sequential and contous. (i.e
if the last [m@ping] command w&s br 0x0000-0xOFFRhe net
[mapping] or [peload] command ost star at 0x1000.)

The Intellicat is designed to maniputonl the upper 8 bits of the
Intellivision adiress spaceror this eason all adresses spedgd in
the coniguration file must span complete 256ovd s@ments. br
example 0x5000-0x50FF is acpeeble, but 0x5000-0x5010 is not
accetable. Stating values nust all be of thedrma Oxyy00 and end
ing values nust all be of thedrma OxzzFF
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The Intellicat also opestes pmairily on 2K word boundaies, like
0x5000-0x57FF or 0x5800-0x5FFFo work around small memagr
holes in the Intelliision memoy map, finer access cordf is avail-
able, but only one sgment can be aetited in eab 2K word sey-
ment. For example you could inbrm the Intellicat to respond to
read accesses in thenge 0x5000-0x53FFor 0x5400-0x57FFor
even 0x5400-0x55Fmut NOT to a split aea sub as 0x5000-
Ox51FFAND 0x5400-0x55FF athe same timeTo use thisifier
access contt simply specify the desed star and end &lues in the
configuration file just as pu would ary other adress.

Now onto the instructions.

[mapping] - ROM enulation: The [mgping] command is used to
instruct the Intellicar to enulate ROM over the speciéd adiress
range in the Intelivision memoy map. It also instucts the Intellicar
to expect d&a to be danloaded toifl that area in its avn memoy.
The forma of the command is aslfows

[mapping]
$aaaa - $bbbb = $ccce

$aaaa - $bbbb = $ccce

Whete [aaaa] is the stamg offset in the binay file, [bbbb] is the
stop ofset in the binar file, and [cccc] is the stang locdion to
place the d@ in the Intellicarmemoy map.

As marty sgments as arrequired can 6llow the [maping] com
mand with eat line haing the same syntax.

Example:To ma the frst 0x1000 wrds of a binay file to 0x5000-
OX5FFF in the Inteliision memoy mgp, and to inbrm the
Intellicart to respond toe#ad commandsver the sameangg, the fol-
lowing command wuld be used

[mapping]
$0000 - $0FFF = $5000
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[memdtr] - RAM emulation: The [memér] command is used to
instruct the Intellicarr to enulate RAM over the speciéd adlress
range in the Intelivision memoy map. It does not instrct the
Intellicart to load ag daa into this RAM.The [memé#r] command
can be pplied to aeas alead/ conigured by other commands to
endle write access to thoseems.The format of the command is

[memattr]
$aaaa - $bbbb = RAM

$aaaa - $bbbb = RAM

Whetre [aaaa] and fibb] are the starand endange in the
Intellivision memoy mag where RAM should be\ailable.

Example:To actvate a lbock of 16 bit RAM & from 0xD0O00-
OxDFFF in the Intellicarmemoy map, the llowing command
would be used

[memattr]
$D000 - $DFFF = RAM

The @&ove two commands arthe ony commandsequired for non-
banksvitching piograms.The net two commands aronl useful if
banksvitching is ging to be used

[bankswitch] - Banksvitch endle: The [banks/itch] command tells
the Intellicat to actvate bank witching over the speciéd adiress
range in the Intelivision memoy mégp. It also inbrms the Intellicar
to respond toead accessever this ange, but does NO inform the
Intellicart to expect dda to be loaded into its menyoiThe forma of
the command is

[bankswitch]
$aaaa - $bbbb

$aaaa - $bbbb
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Whete [aaaa] and [ibb] are the starand endange respectiely to
activate banksvitching. It is not possile to have banksvitched and
non-bankwitched aeas with the same 2Koxd sgment.

For example to endle banksvitching of 0x6000-0x67FF in the
Intellivision memoy map, the following command wuld be used

[bankswitch]
$6000 - $67FF

[preload] - Peloading of Intellicarmemoy: The reason ér using
banksvitching is to gin access to pirof the Intellicarmemoy map
tha would otherwise not be accedsillue to corlicts in the core-
sponding Intellvision memoy mgp locdions. Olviously the dility to
load dda into tha space mads access to it memuseful.The [preload]
command inbrms the Intellicarto dovnload d#a to an aga of its
own memoy map, just as in the [maping] commangdbut does NO
set the aga to espond toead accessess this vould cause ls con
tention in the coriicting areas.The forma of the command is

[preload]
$aaaa - $bbbb = $ccce

$aaaa - $bbbb = $ccce

Whete the alues hae the same meaning as in the ppiag] com
mand

Bankswitching

To access all 64K of RAM on the Intellitabanksvitching is
required To use banksitching, at least one 2K ggnent in the
Intellivision memoy mag must hae banksvitching endled.
Enabling banksvitching on a 2K sgment allovs you to point tha
2K seggment of the Inteliision memoy map to point tcANY loca-
tion in the Intellicat memoy map.

WARNING: DO NOT BANKSWITCH YOUR STARTING BANK.
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The bankwitch offset tdles tha contiol where a banksitched win
dow points ae NOT guaanteed to be initialzd to ag value when
your piogram stats. The Intellicat does not monitor caresets so it
cannot conwl the stée the tales ae in after aeset. If yu
banksvitch your stating code windw, it will quite likely point to
something other tharoyr stating code causing the mmgram to fil.

For a 2K sgment thahas banksitching endled, the Intellicat
intercepts all accesses to thosalagsses ancedirects themThe
redirection is based on thelfowing algorithm.

Old Address = 0xYYZZ
New Address = OxXXZZ

Where OxXX = (0xYY & 0x07) + (Bankwitch offset),and & repre-
sents bitwise Igical and

The bankwitch offset is an 8 bit &lue stoed in a tale in the
Intellicart’s intenal memoy (not directly accessile to Intellvision
programs.)This téble can be accesseg riting to the lav byte of
locaions 0x0040-0x005F (sékable 2 for maoping), It cannot be
read

Table 2: Banksitch Offset LoadingAddresses

Intellivision Bankswitch Intellivision Bankswitch
Memory Rang offset tdle address Memory Rang  offset tdle adiress
0x0000-0x07FF 0x0040 0x0800-0x0FFF 0x0050
0x1000-0x17FF 0x0041 0x1800-0x1FFF 0x0051
0x2000-0x27FF 0x0042 0x2800-0x2FFF 0x0052
0x3000-0x37FF 0x0043 0x3800-0x3FFF 0x0053
0x4000-0x47FF 0x0044 0x4800-0x4FFF 0x0054
0x5000-0x57FF 0x0045 0x5800-0x5FFF 0x0055
0x6000-0x67FF 0x0046 0x6800-0x6FFF 0x0056
0x7000-0x77FF 0x0047 0x7800-0x7FFF 0x0057
0x8000-0x87FF 0x0048 0x8800-0x8FFF 0x0058
0x9000-0x97FF 0x0049 0x9800-0x9FFF 0x0059
0xA000-0xA7FF 0x004A 0xA800-0xAFFF 0x005A
0xB000-0xB7FF 0x004B 0xB800-0xBFFF 0x005B
0xC000-0xC7FF 0x004C 0xC800-0xCFFF 0x005C
0xD000-0xD7FF 0x004D 0xD800-0xDFFF 0x005D
O0XEO00-OXE7FF 0x004E 0XE800-OXEFFF 0x005E
0xFO00-0xF7FF 0x004F 0xF800-0xFFFF 0x005F
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Example 1To remg 0x6000-0x67FF in the Intelision memoy
map to point to 0x1000-0x17FF in the Intellitanemoy map, do
the following.

Set the bankgitch endle bit for 0x6000-0x67FF tven the
ROM is dovnloaded

From the Intellvision program,write 0x0010 to adress
0x0046.

Example 2To remg 0x5800-0x5FFF in the Intelision memoy
map to point to 0x2200-0x29FF in the Intellitanemoy map, do
the following:

Set the bankgitch endle bit for 0x5800-0x5FFF wen the
ROM is dovnloaded

Within the Intellvision piogram wite 0x0022 to adress
0x0055.

Example 3To remg 0x5000-0x5FFF in the Intelision memoy
map to point to 0x2000-0x2FFF in the Intellitanemoy map, do
the following.

Set the banksgitch endle bits or both 0xX5000-0x57FF and
0x5800-0x5FFF wen the ®M image is davnloaded

Within the Intellvision piogram wite 0x0020 to adress
0x0045 and 0x0028 to dobss 0x0055.

Note as in gample tvo tha ANY 8 bit value can be sted in the
banksvitch offset tdle, allowing one to use sliding bank#&ch
memoy windows.

Access contl to the banksitched aea is set ¥ the endle bits or
the oiginal window, regardless of vinere the winda curently points
in Intellicart address spaceSo if you creade a FOM locdion in
Intellivision adiress space 0x5000-0x57FAd a banksitched

RAM location & 0x6000-0x67FF in InteNision adiress space/ou
can point thawindow to 0x5000-0x57FF in Intellichaddress space
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and actuail overwrite the FOM image stoed thee.

Rememberthe bankwitch offset tdole can be modiéd by the
Intellivision program, but the actual ering or disdling of bank
switching for a gven windav in the Intellvision adiress space can
only be set aithe time the BM image is davnloaded

Intellicar t Interf ace Section:

The Intellicat haidware is designed tceceve RS-232 standdrser-
al daa signals ©2400,4800,9600,19200,38400,0r 57600 baudilt
uses on} the tansmit (fom the computer) and@und linesand
does not use softwe or hadware flow contol. All of the necessar
formatting and eror detection signals arembeded in the ®M file
forma descibed belav. Once the RM file is formed it should be
sent diectly to the Intellicar as a aw binay file transer with No
paiity, eight (8) d#a bits,and one (1) stop biA raw binaly transer
means sending the/tes of the ®M file unmodifed directly to the
seial pott.

Two cadles ae available from the Intellicar. The frst has a DB9
connector and is usedrfseral communicaions. Two pins of this
connector & used Pin 3 is the Intellicarseral receve ling and Pin
5 is gound The second d#e provides access to the Inteikion’s
+5 wlt powver suppy and gound to paver ary future comnunica
tion adaters, sud as audio to se&l conversion.The DC paver con
nector povided is center posite, with intemal diameter of 2.5mm,
and outside diameter of 5.5mm.

The fllowing text descibes the potocol used to send a biydile to
the Intellicat. This comwersion is perbrmed ly the davnload po-
grams povided with the Intellicar but the brmat is presented her
so tha interface softvare can be wtten for plaforms not curently
suppoted At the end of this sectioil; code will be pesented Wich
Is a complete bingrto ROM file corverter. (A ROM file is a fle in
the forma the Intellicat expects to eceve dda.)
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Intellicar t Download Protocol:

=

Send Byte OxA8used or auto baudate detection

2. Send mmber of OM sements

This is the mmber of non-contiguous®M segments thawill

follow. For example a cat tha occupied mema@rfrom

0x5000-0x6FFF and 0xD000-OxDFFFould send the umber

0x02. (The actual} binary valug not itsASCII equvalent.)

Send the ones complement of thenber of DM seggments.

4. Send high pte of star address of irst sgment,0x50 for
above example

5. Send high pte of stop adress of irst sggment,0x6F for

above example

Send the RM s@gment itself

Send the highyde of the CRC-16dr the frst ROM seggment.

Send the I byte of the CRC-16dr the frst ROM segment.

9. Reped steps 4-8 br eat adlitional ROM segment.

10.Send the Enrae Tables deined l&er.

11.Send high pte of CRC-16 6ér the tdhles.

12.Send lov byte of CRC-16 dr the téles.

13.Done

w

® N o

Enable Tables:

AccessTable - Instructs the Intellicarwhether or not toaspond to
read and/or wte accesses in daof the 2K vord s@gments of the
Intellivision memoy mgp. Also sets vinether or not bankgtching is
enadled for eat 2K window.

Format:
16 Bytes teded as 32 4-bit nifies eab holding pemission br
a gven 2K egion.

Intellivision adiress bits <15:12> inaento teble. (Zero rela
tive.) Upper nilble contains pemissions or upper 2K,
lower nilble for lower 2K.

18



If the nilble is dear Intellicat ignores this adress space

If bit zero of a nilble is set Intellicarresponds toead com
mands (RM/RAM).

If bit one of a nilble is set Intellicarresponds to wite com
mands. (RAM)

If bit three of a nible is set Intellicarallows this windev to be
banksvitched

Bit two is urused

Example:C aray forma, ROM a 0x5000-Ox5FFFRAM at
0xD000-0xD7FF

unsigned char read_write[16];

int i;
for(i=0; i < 16; i++)

read_write[i] = 0;
/*Set read permission for 0xX5000-0x57FF and
0x5800-0x5FFF
First 1 sets permission for 0x5800-0x5FFF
Second 1 sets permission for 0x5000-0x57FF*/
read_write[5] = Ox11;
/*Set read/write permission for 0OxD0O00-OxD7FF
A value of 3 in a nibble is read/write (both
lower bits set.)
Only enable the LOWER 2K in this example*/
read_write[OxD] = 0x03;

End of Example

Fine Address Restiction Table - Used to esticted access to a
smaller potion inside a 2K windw, for working alound memaoy
holes in the Inteliision, predominanty the STIC egisters.
Format:
32 Bytes teaed as 64 4-bit nities.
All lower 2K windavs (0x0000-0x07FF ... OXFOOO-OxF7FFgar
in the frst 32 lytes.
All upper 2K windavs (0x0800-OxOFFF ... OXF800-OxFFFFear
in the second 32yies.

Intellivision adliress bit 11 (gro relaive) detemines vhich half
19




of the tdle.
ADDR <11> == 0 —-> thle[0] to teble[15]
ADDR <11> == 1 —-> thle[16] to table[31].

Intellivision adiress bits <15:12> inateinto the @propriate teble
half. Ead byte has thedllowing format: [Oxxx Oyyy], where Oxxx is
the 3 bit LOWER bound (gs,placed in the upper nobe) and Oyyy
is the 3 bit UPPER bound@he bounds & indusive, i.e. 1-7 ony
resticts access to 0.

Note for the upper half of the Ibke, xxx and yyy ae still limited to
be betveen 0 and 7.df example in the lover 2K 0x5xxx Ihock, a
value of [0001 0003] wuld restict access to 0x5100-0x53HiA the
upper 2K lock, the same yte would restict access to 0x5900-
0x5B00.

Example:Restict RAM from AccessTable example to on} occupy
0xD000-0xD3FF

unsigned char fine_restrict[32];
/*Note the default value for this table must be
0x07 to allow access to the entire range opened
by the Enable table.*/
for(i =0; i < 32; i++)
fine_restrict[i] = [0x07];
/*Limit range 0xD000-OxD7FF to be 0xD000-0xD3FF
Note this is a lower 2K boundary, so it used the
first half of the table.*/
fine_restrict[0xD] = [0x03];

End of Example
CRC-16 Formait:
The Intellicat CRC calcultions can be pesfmed using thedilow-
ing table and algrithms, presented in C codexamples. br a stan

dadized eference to the algithm usedhere is the algrithm
descibed in the Roksoft Model Format:
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Name :“Intellicart CRC-16"
Width : 16

Poly :0x1021

Init : OXFFFF

Refln : False

RefOut :False

XorOut : 0000

For moe on the Rdksoft Model visit the ebsite & the bllowing

URL http://wwwrepairfag.og/filipg/LINK/F_crc_v3.html.

Table diiven Intellicat CRC-16 algrithm:

unsigned short crctable[256] =

{
0x0000, 0x1021, 0x2042, 0x3063, 0x4084, 0x50A5, 0x60C6, Ox70E7,
0x8108, 0x9129, 0xA14A, 0xB16B, 0xC18C, 0xD1AD, OXE1CE, OxF1EF,
0x1231, 0x0210, 0x3273, 0x2252, 0x52B5, 0x4294, 0x72F7, 0x62D6,
0x9339, 0x8318, 0xB37B, 0xA35A, 0xD3BD, 0xC39C, 0xF3FF, OXE3DE,
0x2462, 0x3443, 0x0420, 0x1401, Ox64E6, 0x74C7, 0x44A4, 0x5485,
OxAB6A, 0xB54B, 0x8528, 0x9509, OXE5EE, OxF5CF, 0xC5AC, 0xD58D,
0x3653, 0x2672, 0x1611, 0x0630, 0x76D7, 0x66F6, 0x5695, 0x46B4,
0xB75B, 0xA77A, 0x9719, 0x8738, OxF7DF, OXE7FE, 0xD79D, OxC7BC,
0x48C4, 0x58E5, 0x6886, 0x78A7, 0x0840, 0x1861, 0x2802, 0x3823,
0xC9CC, 0xD9ED, OxE98E, OxF9AF, 0x8948, 0x9969, 0XA90A, 0xB92B,
Ox5AF5, 0x4AD4, 0x7AB7, 0x6A96, 0x1A71, 0XOA50, 0x3A33, 0x2A12,
0xDBFD, 0xCBDC, 0xFBBF, OXEB9E, 0x9B79, 0x8B58, 0xBB3B, 0XxAB1A,
0x6CAB, 0x7C87, 0x4CE4, 0x5CC5, 0x2C22, 0x3C03, 0x0C60, 0x1C41,
OXEDAE, 0xFD8F, OxCDEC, 0xDDCD, 0xAD2A, 0xBDOB, 0x8D68, 0x9D49,
0x7E97, OX6EB6, OX5ED5, Ox4EF4, 0x3E13, 0x2E32, 0x1E51, 0X0E70,
OxFF9F, OXEFBE, 0xDFDD, 0xCFFC, 0xBF1B, OXAF3A, 0x9F59, 0x8F78,
0x9188, 0x81A9, 0xB1CA, 0xA1EB, 0xD10C, 0xC12D, OxF14E, OXE16F,
0x1080, 0x00A1, 0x30C2, 0x20E3, 0x5004, 0x4025, 0x7046, 0x6067,
0x83B9, 0x9398, 0XA3FB, 0xB3DA, 0xC33D, 0xD31C, 0XxE37F, OxF35E,
0x02B1, 0x1290, 0x22F3, 0x32D2, 0x4235, 0x5214, 0x6277, 0x7256,
OxB5EA, 0XA5CB, 0x95A8, 0x8589, OxF56E, 0XE54F, 0xD52C, 0xC50D,
0x34E2, 0x24C3, 0x14A0, 0x0481, 0x7466, 0x6447, 0x5424, 0x4405,
OxA7DB, 0xB7FA, 0x8799, 0x97B8, OXE75F, OxF77E, OxC71D, 0xD73C,
0x26D3, 0x36F2, 0x0691, 0x16B0, 0x6657, 0x7676, 0x4615, 0x5634,
0xD94C, 0xC96D, 0xF90E, OXE92F, 0x99C8, 0x89E9, 0xB98A, O0XA9AB,
0x5844, 0x4865, 0x7806, 0x6827, 0x18C0, OX08E1, 0x3882, 0x28A3,
0xCB7D, 0xDB5C, OXEB3F, OxFB1E, 0x8BF9, 0x9BD8, 0xABBB, 0xBB9A,
0x4A75, 0x5A54, 0x6A37, 0x7A16, OXOAF1, 0x1ADO, 0x2AB3, 0x3A92,
0xFD2E, OXEDOF, 0xDD6C, 0xCD4D, 0xBDAA, 0xAD8B, 0x9DES8, 0x8DC9,
0x7C26, 0x6C07, 0x5C64, 0x4C45, 0x3CA2, 0x2C83, 0x1CEO, 0x0CCl1,
OXEF1F, OXxFF3E, OxCF5D, OXxDF7C, OXAF9B, OxBFBA, 0x8FD9, 0x9FFS8,
Ox6E17, OX7E36, 0x4E55, Ox5E74, 0x2E93, 0x3EB2, 0XxOED1, Ox1EFO
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[*Intialize the CRC to the starting value*/
void crc_init(unsigned short *reg)

{
}

/*Update the CRC calculation with the latest data*/
void crc_calc(unsigned short *reg, unsigned char x)

{
}

*reg = OXFFFF,

*reg = (*reg<<8) ” crctable[(*reg >> 8) " X];

/*This code would be used to implement the CRC algorithm, say
in main()*/
void crc_calculation_sample
{
[*Variable to store the CRC as it is calculated*/
unsigned short crc;

/*Sample Data array, assume this was generated by reading
the ROM section from a .bin file, and that the number of
bytes of data is data_length*/

unsigned char data[];
unsigned int data_length;

/*A counter variable*/
unsigned int i;

[¥Initialize the CRC this would be done at the start of
each ROM segment and at the start of the Enable Tables*/
crc_init(&crc);

/*Compute the CRC for the data segment*/
for(i=0; i < data_length; i++)
crc_calc(&cere,datali]);

[*After this loop, the value stored in CRC is correct,
and would be sent to the Intellicart after the data[] was
sent, represented by the dummy function write_data().*/

write_data(datal]);
write_crc(oultfile, crc);
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Binary to ROM file corverter code

Below is example C code to pesfm binay file to ROM file corver-
sion. It assumes théhe binay file has the dension .bin and tha
ary additional informaion necessaris provided in a coriguration
file of the same base name as the .ien lhut with the .bin gtension
replaced with the@ension .cfgThe coniguration file must be
stored in the same dictoly as the binarfile. It creaes a ROM file
with the same base name as the .ibén but replaces the .binxeéen
sion with .om. This ROM file is read/ for binay download to the
Intellicart.

This code vas specitally developed br a PC with a 32 bit opatr
ing systemput should be easy to gdo other pl&orms.The conig-
uration file paser induded is of &/ERY basic néure, and is not
robust to &en small banges in the conduration file format and is
included ony as a stding point.

To run the pogram,use the command line and suppk the ayu-
ment the base name of the binérle, without the .bin gtensions.
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Stat of Code:

/~k
Intellicart Binary to ROM file conversion Program
Chad Schell - 6/19/2000

This code may be freely distributed and modified for use in the
creation of new programs
for communication with the Intellicart.

Use of this code for other purposes in ok, but it's pretty
clunky and you can probably find a

better set of code to start from.

*/

#include <string.h>
#include <stdlib.h>
#include <stdio.h>

/* Declare structire used by parser for storing configuration
file information */

typedef struct ROM_SETUP

{
unsigned int Number_Sections;
unsigned short Boundaries[40];
unsigned char Enable_Table[16];
Unsigned char Fine_Range[32];
} ROM_SETUP;

[*Function Declarations*/

void write_tables(FILE *outfile, ROM_SETUP *setup);

void write_crc(FILE *outfile, unsigned short crc);

void crc_init(unsigned short *reqg);

void crc_calc(unsigned short *reg, unsigned char x);

void create_file_names(char *romname, char *cfgname, char *outname);
int Parse_Config_File(FILE *Cfg, ROM_SETUP *setup);

int Create_ ROM_SEND_FILE(char *romname, char *outname);
void ROM_TableUpdate(ROM_SETUP *setup, unsigned short
start_addr, unsigned short stop_addr, unsigned char type);

unsigned short crctable[256] =

0x0000, 0x1021, 0x2042, 0x3063, 0x4084, 0x50A5, 0x60C6, Ox70E7,
0x8108, 0x9129, 0xA14A, 0xB16B, 0xC18C, 0xD1AD, OXE1CE, OxF1EF,
0x1231, 0x0210, 0x3273, 0x2252, 0x52B5, 0x4294, 0x72F7, 0x62D6,
0x9339, 0x8318, 0xB37B, 0XxA35A, 0xD3BD, 0xC39C, 0xF3FF, OXE3DE,
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0x2462, 0x3443, 0x0420, 0x1401, OX64E6, 0x74C7, 0x44A4, 0x5485,
OxAS56A, 0xB54B, 0x8528, 0x9509, OXESEE, 0xF5CF, 0xC5AC, 0xDS58D,
0x3653, 0x2672, 0x1611, 0x0630, 0x76D7, OXx66F6, 0x5695, 0x46B4,
0xB75B, OxA77A, 0x9719, 0x8738, OxF7DF, OXE7FE, 0xD79D, OxC7BC,
0x48C4, 0x58E5, 0x6886, 0x78A7, 0x0840, 0x1861, 0x2802, 0x3823,
O0xC9CC, O0xD9ED, OXE98E, OxFOAF, 0x8948, 0x9969, 0XA90A, 0xB92B,
Ox5AF5, O0x4AD4, 0x7AB7, 0x6A96, 0x1A71, 0XOAS0, O0x3A33, 0x2A12,
O0xDBFD, 0xCBDC, O0xFBBF, OXEBOE, 0x9B79, 0x8B58, 0xBB3B, 0XAB1A,
Ox6CAB, 0x7C87, 0x4CE4, 0x5CC5, 0x2C22, 0x3C03, 0x0C60, 0x1C41,
OXEDAE, O0xFD8F, OxCDEC, 0xDDCD, 0xAD2A, 0xBDOB, 0x8D68, 0x9D49,
Ox7E97, OX6EB6, OX5ED5, Ox4EF4, 0x3E13, 0x2E32, 0x1E51, OXO0E70,
OxFF9F, OXEFBE, 0xDFDD, OXCFFC, 0xBF1B, OXAF3A, 0x9F59, Ox8F78,
0x9188, 0x81A9, 0xB1CA, OxA1EB, 0xD10C, 0xC12D, OxF14E, OXE16F,
0x1080, 0x00A1, 0x30C2, 0x20E3, 0x5004, 0x4025, 0x7046, 0x6067,
0x83B9, 0x9398, 0xA3FB, 0xB3DA, 0xC33D, 0xD31C, OXxE37F, OXF35E,
0x02B1, 0x1290, 0x22F3, 0x32D2, 0x4235, 0x5214, 0x6277, 0x7256,
OxB5EA, OXASCB, 0x95A8, 0x8589, OxF56E, OXE54F, 0xD52C, 0xC50D,
0x34E2, 0x24C3, 0x14A0, 0x0481, 0x7466, 0x6447, 0x5424, 0x4405,
OxA7DB, 0xB7FA, 0x8799, 0x97B8, OXE75F, OXxF77E, OxC71D, 0xD73C,
0x26D3, 0x36F2, 0x0691, 0x16B0, 0x6657, 0x7676, 0x4615, 0x5634,
0xD94C, 0xC96D, OXFI0E, OXE92F, 0x99C8, 0x89E9, 0xBI98A, OXA9AB,
0x5844, 0x4865, 0x7806, 0x6827, 0x18CO0, OXO8E1L, 0x3882, 0x28A3,
0xCB7D, 0xDB5C, OXEB3F, OxFB1E, 0x8BF9, 0x9BD8, 0XxABBB, 0XBB9A,
O0x4A75, 0x5A54, 0x6A37, 0x7A16, OXOAF1, 0x1ADO, Ox2AB3, 0x3A92,
OxFD2E, OXEDOF, 0xDD6C, 0xCD4D, 0xBDAA, 0xAD8B, 0x9DES8, 0x8DC9,
0x7C26, 0x6C07, 0x5C64, 0x4C45, 0x3CA2, 0x2C83, 0x1CEO, 0x0CC1,
OXEF1F, OXFF3E, OXCF5D, OXxDF7C, OXAF9B, OXxBFBA, 0x8FD9, 0X9FF8,
Ox6E17, OX7E36, OX4ES5, Ox5E74, 0x2E93, 0x3EB2, OXOED1, Ox1EFO

h

/*Main’s only purpose is to read the command line and call the
rest of the code*/

int main(int argc, char *argv(])

{

char romname[200],outname[200];
/*Must supply a binary file name, and nothing else.*/

if(argc < 2) exit(1);
if(argc > 2) exit(1);

[*Generate binary file name - add .bin extension*/
strepy(romname,argv[1]);
strcat(romname,”.bin”);

[*Create the ROM file*/
return Create_ ROM_Send_File(romname,outname);

}
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/*The bulk of the code. Performs the actual conversion of the
binary file to the ROM file*/
int Create_ ROM_Send_File(char *romname, char *outname)

/*Mapping represents that ROM sections were declared in a
configuration file*/

/*A zero means that they were not declared*/

int mapping = 0;

char cfgname[200];

FILE *romfile, *configfile, *outfile;

ROM_SETUP setup;

unsigned int i;

int j;

unsigned char temp;

int segment_size;

long filesize;

unsigned short crc;

[*Initlialize Enable Tables*/

for(i = 0; i < 16; i++)
setup.Enable_Table[i] = 0;

for(i = 0; i < 32; i++)

{

}

/*Create the configuration and ROM file names*/
create_file_names(romname, cfgname, outname);

setup.Fine_Range[i] = 0x07;

/*Open the binary file - abort if it doesn't exist*/
if((romfile = fopen(romname,”rb”))== NULL)

return(l);

}

/*Open the ROM file for writing - overwrite any existing ROM
file of the same name*/
if((outfile = fopen(outname,”wb”))==NULL)

return(l);

}

/*This is necessary for auto baud rate detection*/
fputc(0xA8,oultfile);

/*Is there a configuration file?*/
if((configfile = fopen(cfgname,”r”))!'=NULL)
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[*Yes - parse it*/
mapping = Parse_Config_File(configfile, &setup);
fclose(configfile);

}

/*Did a configuration file with ROM segments exist?*/
if(tmapping != 0)
{

/*Yes - copy those segments from the binary file to the
ROM file*/

[*Write the number of ROM segments that will be in the
ROM file*/

fputc(setup.Number_Sections,outfile);

[*Wirite it's one’s complement for error detection*/

fputc(~setup.Number_Sections,outfile);

[*Write the ROM segments one a time*/
for(i = O; i < setup.Number_Sections; i++)

[Initialize the CRC for each new ROM segment*/
crc_init(&crc);

[*Write the start and stop address of the ROM seg
ment, and update the CRC*/

temp = setup.Boundaries][i*2] / 0x100;

crc_calc(&cre,temp);

fputc(temp, outfile);

temp = setup.Boundaries[i*2+1] / 0x100;

crc_calc(&cre,temp);

fputc(temp,outfile);

[*Determine the size of the ROM segment, copy it to
the ROM file, and update

the CRC with each new byte of data*/

segment_size = 2*( setup.Boundaries[i*2+1]-
setup.Boundaries[i*2]+1);

for(j = O; j < segment_size; j++)

fread(&temp,1,1,romfile);
fputc(temp, outfile);
crc_calc(&crc,temp);

}
[*Write the CRC for this segment*/
write_crc(oultfile, crc);
}
[*Write the enable tables - these were created while
parsing the configuration file*/
write_tables(outfile, &setup);

}
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else

/*No ROM segments were defined in the configuration file.
Attempt to fit the binary

file to one of the standard cartridge layouts. Update

the Enable tables accordingly*/

[*Determine file size*/
fseek(romfile,0,SEEK_END);

filesize = ftell(romfile);
fseek(romfile,0,SEEK_SET);

if(filesize == 0x2000) /*4K Word ROM*/

{

fputc(1,outfile);

fputc((unsigned char)(~1),outfile);
crc_init(&crc);

fputc(0x50,oultfile);
crc_calc(&cere,0x50);
fputc(Ox5F,outfile);
crc_calc(&crc,0x5F);

for(j = 0; j < 8192; j++)

{
fread(&temp,1,1,romfile);
fputc(temp, outfile);
crc_calc(&cre,temp);

}

write_crc(oultfile, crc);

/*4K Word carts occupy from 0x5000-Ox5FFF*/
ROM_Table_Update(&setup, 0x5000, OX5FFF, 0x01);
write_tables(outfile, &setup);

}
if(filesize == 0x4000) /*8K Word ROM*/

{

fputc(1,outfile);

fputc((unsigned char)(~1),outfile);
crc_init(&crc);

fputc(0x50,outfile);
crc_calc(&cere,0x50);
fputc(Ox6F,outfile);
crc_calc(&crc,0x6F);

for(j = 0; j < 16384; j++)

{
fread(&temp,1,1,romfile);
fputc(temp, outfile);
crc_calc(&cre,temp);

}

write_crc(oultfile, crc);
ROM_Table_Update(&setup, 0x5000, Ox6FFF, 0x01);
write_tables(outfile, &setup);
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}
if(filesize == 0x6000) /*12K Word ROM?*/
{
fputc(2,outfile);
fputc((unsigned char)(~2),outfile);
crc_init(&crc);
fputc(0x50,outfile);
crc_calc(&cere,0x50);
fputc(Ox6F,outfile);
crc_calc(&crc,0x6F);
for(j = 0; j < 16384; j++)

{
fread(&temp,1,1,romfile);
fputc(temp, outfile);
crc_calc(&cere,temp);

}

write_crc(oultfile, crc);

ROM_Table_Update(&setup, 0x5000, Ox6FFF, 0x01);
crc_init(&crc);

fputc(0xDO,outfile);

crc_calc(&cere,0xD0);

fputc(OxDF,outfile);

crc_calc(&crc,0xDF);

for(j = 0; j < 8192; j++)

fread(&temp,1,1,romfile);
fputc(temp, outfile);
crc_calc(&cre,temp);
}
write_crc(oultfile, crc);
ROM_Table_Update(&setup, 0xD0O00, OXDFFF, 0x01);
write_tables(outfile, &setup);

}
if(filesize == 0x8000) /*16K Word ROM?*/
{
fputc(3,outfile);
fputc((unsigned char)(~3),outfile);
crc_init(&crc);
fputc(0x50,outfile);
crc_calc(&cere,0x50);
fputc(Ox6F,outfile);
crc_calc(&crc,0x6F);
for(j = 0; j < 16384; j++)

fread(&temp,1,1,romfile);
fputc(temp, outfile);
crc_calc(&cre,temp);
}
write_crc(oultfile, crc);
ROM_Table_Update(&setup, 0x5000, Ox6FFF, 0x01);
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crc_init(&crc);
fputc(0xDO,outfile);
crc_calc(&cere,0xD0);
fputc(OxDF,outfile);
crc_calc(&crc,0xDF);
for(j = 0; j < 8192; j++)

fread(&temp,1,1,romfile);
fputc(temp, outfile);
crc_calc(&crc,temp);
}
write_crc(oultfile, crc);
ROM_Table_Update(&setup, 0xD0O00, OXDFFF, 0x01);

crc_init(&crc);
fputc(0xFO,outfile);
crc_calc(&cre,0xFO0);
fputc(OxFF,outfile);
crc_calc(&cre,0xFF);
for(j = 0; j < 8192; j++)

fread(&temp,1,1,romfile);
fputc(temp, outfile);
crc_calc(&crc,temp);
}
write_crc(oultfile, crc);
ROM_Table_Update(&setup, 0xFO00, OXFFFF, 0x01);
write_tables(outfile, &setup);

}

/*No ROM segments were defined in a configuration file,

so if it was not a standard

file size, there is an error with the binary file*/
if(( (filesize == 0x2000) || (filesize == 0x4000) ||

(filesize == 0x6000)

|| (filesize == 0x8000) ) == 0)

{
printf(“Bad File size\n”);fflush(stdout);
fclose(romfile);
fclose(oultfile);
return(l);
}

[*Close the files*/
fclose(romfile);
fclose(outfile);

/*Done*/
return O;

30



}

[¥This routine writes the CRC value to the ROM file in the
proper format*/
void write_crc(FILE *outfile, unsigned short crc)
{ .
int temp;
temp = (crc & OxFFO0) >> 8;
fputc(temp, outfile);
temp = (crc & OxFF);
fputc(temp,outfile);
return;

}

/*This routine writes the Enable tables to the ROM file in the
proper format.
It also calculates their CRC and writes that to the ROM file as
well.*/
void write_tables(FILE *outfile, ROM_SETUP *setup)
{

unsigned short crc;

int j;

crc_init(&crc);

for(j = 0; j < 16; j ++)

{

}
fwrite(setup->Enable_Table,1,16,outfile);

for(j=0; < 32;j++)
{

}
fwrite(setup->Fine_Range,1,32,oultfile);
write_crc(oultfile, crc);

crc_calc(&cre,setup->Enable_Table[j]);

crc_calc(&cre,setup->Fine_Rangel[j]);

}

/*A VERY simple parser to read configuration files - NOT robust
at all.
Spacing in commands must EXACTLY match the patterns specified*/
int Parse_Config_File(FILE *Cfg, ROM_SETUP *setup)
{
/I intij,min;
char line[200];
unsigned short rom1,rom2,addr;
int mapping = 0;
setup->Number_Sections = 0;

while(fgets(line,200,Cfg)!'=NULL)

[*[mapping] — defines ROM segments, sets read access to
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those segments

Addresses must follow in the format $xxxx - $yyyy =
$zzzz

No comment only lines can appear between [mapping] and
the commands*/

if('strncmp(line,”[mapping]”,9)) /* mapping line detect

{

ed*/

mapping = 1;
while(fgets(line,200,Cfg)!'=NULL)

if(line[0] == '$’) /*Address command line*/

sscanf(line,"$%x - $%x =
$%x",&rom1,&rom2,&addr);
setup->Boundaries[(setup->Number_Sections)*2] =
addr;
setup->Boundaries[(setup->Number_Sections)*2+1]
= rom2-roml+addr;
/*Modify enable tables for read access*/
ROM_Table_Update(setup,
setup->Boundaries[(setup-
>Number_Sections)*2],
setup->Boundaries[(setup-
>Number_Sections)*2+1],0x01);
setup->Number_Sections++;
}
else
break;

}

[*[Preload] — same as [mapping] but does not set Enable
tables for read access*/
if('strncmp(line,”[preload]”,9)) /* preload line detect
ed*/
{
mapping = 1;
while(fgets(line,200,Cfg)!'=NULL)

if(line[0] == '$’) /*Address command line*/

sscanf(line,"$%x - $%x =
$%x",&rom1,&rom2,&addr);

setup->Boundaries[(setup->Number_Sections)*2] =
addr;

setup->Boundaries[(setup->Number_Sections)*2+1]
= rom2-roml+addr;

setup->Number_Sections++;

}
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else
break;
}

}

/*[memattr] — used to define RAM areas. Sets read and
write access for these areas

Addresses must follow in the format $xxxx -$yyyy = $zzzz

Note the lack of a space after the hyphon. This matches
the existing .cfg files,

and this is an example of how unrobust this parser is*/

if('strncmp(line,”[memattr]”,9)) /* memattr line detect
ed*/

while(fgets(line,200,Cfg)!'=NULL)
if(line[0] == '$’) /*Address command line*/

sscanf(line,"$%x -$%x = RAM
%d",&rom1,&rom2,&addr);
/*Modify Tables to enable RAM in this region*/
[*There is no provision for 8 vs. 16 bit
RAM.*/
ROM_Table_Update(setup, rom1, rom2, 0x03);

}

else
break;

}

[*[bankswitch] — used to enable bankswitching on a given
window,

also enables read access to that window.

Addresses must follow in the format $xxxx - $yyyy*/

if('strncmp(line,”[bankswitch]”,9)) /* bankswitch line
detected*/

while(fgets(line,200,Cfg)!'=NULL)
if(line[0] == ‘$’) /*ddress command line */

sscanf(line,"$%x - $%x",&rom1,&rom?2);
/*Load Bankswitch Table with starting address
and modify enable tables*/
ROM_Table_Update(setup, rom1, rom2, 0x09);
}
else
break;
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}

if(tmapping == 0)
return O;
else
return 1;

}

/[This code handles the address convolution to place values in
the Enable tables.
void ROM_Table_Update(ROM_SETUP *setup, unsigned short
start_addr,
unsigned short stop_addr, unsigned char enable_bits)
{
unsigned short addr;
unsigned char high_addr, index;
addr = start_addr,
while(addr < stop_addr)
{
high_addr = (addr & OxFFQ0) >> 8;
index = (high_addr & OxF0) >> 4;
if((high_addr & 0x08) == 0)

setup->Enable_Table[index] |= enable_bits;

}

else

{

setup->Enable_Table[index] |= (enable_bits << 4);

}
addr += 0x0800;
if(addr == 0) break;

/*Do Fine Range Restrictions if Necessary*/

[*Start Address*/

addr = (start_addr & 0x0700) >> 8;

if(addr = 0)

{
high_addr = (start_addr & OxFF00) >> 8;
index = (high_addr & OxF0) >> 4;
if((high_addr & 0x08) == 0)

setup->Fine_Range[index] |= (addr << 4);

}

else

{
}

}
/*Stop Address*/
addr = (stop_addr & 0x0700) >> 8;

setup->Fine_Range[index+16] |= (addr << 4);
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if(addr 1= 7)

{
high_addr = (stop_addr & OxFF00) >> 8;
index = (high_addr & OxF0) >> 4;
if((high_addr & 0x08) == 0)

setup->Fine_Range[index] &= 0xFO;
setup->Fine_Range[index] |= addr;

}

else

{
setup->Fine_Range[index+16] &= 0xFO;
setup->Fine_Range[index+16] |= addr;

}

[*Creates the .rom and .cfg filenames from the .bin filename*/
void create_file_names(char *romname, char *cfgname, char *out -
name)
{
int namesize = strlen(romname);
strncpy(cfgname,romname,namesize-3);
strncpy(outname,romname,namesize-3);
cfgname[namesize-3] = \0;
outname[namesize-3] = \0’;
strcat(cfgname,”cfg”);
strcat(outname,”rom”);

}

[*Initializes the CRC to it's starting value*/
void crc_init(unsigned short *reg)

{
*reg = OXFFFF,
}
/*Computes the CRC, using the CRC table at the top of this
code*/
void crc_calc(unsigned short *reg, unsigned char x)
{
*reg = (*reg<<8) ~ crctable[(*reg >> 8) " X];
}
End of Code
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