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FOREWORD

We at PBJ would like to take this cpportunity ta  thank
youw for your purchase and at the same time solicit your
assistance. We would like to ask that you take a few minutes
and send us your commernts and suggestions, not only on  the
products but  specially on the deocumentation. if there are
areas that were not clear to you, chances are that it was
ot clear to someone else, If ycu think an example or a
picture might clarify something let us kricw. Remember, the
cnly guide we have is your input., If it's negative we can
change it, if it's positive at least we krniow we are on the,
right track.

The Radia Shack Color Computer is not  only a fun
computer it is alsc a very pawerful caoamputer. Qur aim is to
supply high quality products that will enharice the
computer's capability and the user's enjoyment.

Tharmk ycu,
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C~-C BUS USER'S MANURL

INTRODUCTION

The C-C BUS is an expansion board desioned for use with
the Radic Shack Color Computer. The board allows the user
to cormect up to six cartridges and/or accessory boards tao
the coamputer simultanecusly. Each slot an the board is
software selectable and can be turried an or off simply by
poke—-ing the slat number to a latech on the C-C BUS. The
ability to software select the slots alsc allows the user to
expand system memcory beyond the 64K limit of the computer
through a bank switching scheme.

The C-C RUS alsa accomedates accessory boards desigred
to use the high memory locatins (HFF8Q-HFFEF), as 1/0 area.
In this area the boards are sict independent and the user
must be aware of any addressing conflicts.

DESIGN FERTURES

* All signals are fully bufferecd as they enter the bcard.
*To reduce any RFI caused by bringing the signals cut of the
shielded computer case, a scheme has been implemented on the
C-C BUS which essentially isclates the bus (and any
cartridges installed an it) fram the computer until the CPU
rieeds tc access samething on the bDus. At that time the
buffers are turned 'on', allowing the sigmals to pass
through. After the access is completed the buffers are
turred 'off' again, isclating the bus from the CRU.

#Ta elliminate any address canterntion orablems, the C-C RUS
alsc serses when the computer has been placed in a ©84K RAM

mode. Access to  any cartridge on the bus that wouid
conflict with the irterrnal RAM addressing is prevented until
the computer is returrned to the 32K RAM  made. Of course

access to slot indeperdent cartridges is always allowed.

#A latch is provided on the C-C BUS to allow scftware
selecticn of any cre of the six slats., This feature allaws
the computer full access teo the bus (uncer program contral)
without user interverntion (to marually turn slot switches orn
and off). This feature alsc allcows the computer to have
access to memory larger tharn 64%. Each of the slots can
optionally contain up to 16K of RAM which a program might
use as data storage. ’

#0rn  power-up, slot riumber '7' is automatically selected and
if a disk controller is installed in that slot it will
automatically execute.

#0On~hoard +SV power supply for cartridges/accessories
(optional +12V available on bocard for use with CoCo I1).
#Flexible ribbon cable cornectiorn gives the user freedom in
locatirng the C-C BUS at his/her preference.

PEJ, INC. P.D. EBEOX 813 N. ZERGEN, NEW JERSEY

=4
[



C-C BUS USER'S MANUAL
MEMORY MAP
The following describes & new adoress map for your
computer and shows addresses used by other PEBJ, iric,.
accessory boards.
QAARQ-7FFF System RAM
8QARx~-3FFF Extended Basic ROM
ARQRRA-BFFF Rasic ROMm
CaQR-FEFF Latch depercdent adresses
' for cartricdges
FFQQ-FF3F Internal RPIR'Ss
FF4Q-FFSF Disk cortroller
FFER-FFRF 1/0 Area (see belcw!
FFCQ-FFDF SAM repisters
FFEQ-FFF! Reservec {(by Matorala)
FFF2-FFFF Irnterrupt vectaors
1/0 MAD
FFBR-FFE3 Radio Shacw Digitizer
FF7C-FFT7F C-C BUS slot select latanh
FF2Q~FF33 Parallel printer port (2-C PAR)
FF34-FF37 Real time clack (2-C PAY)
FF98-FF9F WORD-PAX (CRT contraller)
DISK SYSTEM
If you have a disk based system ¢thnere are a 7ew
precautions you have to take tc utilize the C-C BUS to 1t's
maximum potential.
Sirce Disk FRasic is cperating from ore of the slats on the
\C-C BUS, it is riot possible to just select a different slot
| arnd continue rurning since by selecting ancther slot ycou

‘have turned the cisk cartridge off. This will cause a
system crash ard you will have to cald start, Therefore,
before selecting ancther slot you must first leave Disk

Basic. A
Schroeder ivi the March
S4). A_ 'sledgehammer!

simple way of doing this was cemonstrated oy H.
'83 issue of Rainbow magazine (po.

approach 1s  to jJust poke the slot
number right from Disk Basic. This will cause a system
crash but you can easily regain control by pressing the
reset button. This will return you tco Exterded Basic.

CARTRIDGE 'AUTO START?

Although provisions are made on the C-C BUS for auto

of ROM cartridges on power up, it should be left
disabled. The mwain reascn for this is that 1t will
interfere with the disk controller (since 1t causes an
interrupt) and it will also prevent you from returning to

start
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C-C BUS USER'S MANUAL

Fasic after rurning a cartridge program.

It is recommended that to run a cartridge program 1t be
entered by an 'EXEC&HARFC' ccmmard. This way you can  exat
the prograi through a reset. After reset, arather cartridge
may them be run by selecting the appropriate slot and
'EXEC', or Disk Basic can be enabled (selecting the. slat
that the disk controller 1s on, enabling cold start with
'POKE113,@' and then pressing the reset buttaon), returrirg
to the disk coperating systemn.

INSTALLATION

Before cavmecting the C-C EUS to the computer make suw
that the computer is turrned off. Correct the female ernd of
the 'S-cable' tc the =dge carmector on the C-C BUS, caornrect
the male end of the 'S-cable’ to the ROM port. Make sure
that the cable is straight (no twists) so that corresponding
piris will mate. Install any cartridges or boards on  the
bus. If you have a disk controller and want 1t ta execute
wher pcwer is applied, install it on slot 'sever’ (the orne
closest to the edge cornnectar).
NOTE: CARTRIDGE ORIENTATION- the side of the cartridge which
would nrnormally face up when installed in the ROM port (the
label side) will ncw be the side which is facing ¢the edge
cormectar.
Correct the male phono plug f(on the wall transformer cabdle)
to the jack on the C-C BUS. Plug the wall transformer to a
115vAC cutlet. Since you will have several devices
requiring 115VAC supply (computer, cassette, C-C BUS, etc.)
it is reccmmerded that you purchase a plug maold to supply
power to the different devices. You should buy cne that nas
at least four outlets and a power switech. This will allcw
you to turn off the power tc all the devices at ance. If
you do not use a plug mold make sure you disconrect the wall
transformer when you are not using the computer (C-C  BUS)H.
If you do not, you will leave the bus and arnything conrected
on it powered at all times. Always unplug the wall
trarsformer from the wall receptacle before discormecting
the phono plug (if required) on the C-C BUS. ARAlsc always
turr the computer off before discornnecting the C-C BUS.
Most of the above precautions will be unnecessary if ycu use
a plug mold. Since everything 'will be powered (and
un—-powered) at the same time.

USING THE C-C BUS
Install ary cartridge or boards on the C-C BUS (make
sure power has been turned off). If you have a Disk

controller place it in slot #7 for automatic executicn.
NOTE: Slot #7 is rcot dedicated tao the disk controller, you

PBRJ, INC. P.0O. BOX 813 N. DBERGEN, NEL JERSEY



C-C BUS USER'S MANUAL

may install the Disk controller in any slot, then if you
want to run Disk Basic jJust poke the slot rumber at  the
latch address (i.e., 'POKE 654Q4,4' if the Disk contraoller
was in slot 4), type '"POKE113,@' tco enable cold start, and
then press reset button. To execute a ROM pack simply type
YEXEC&HAQFC'. To leave the program press the reset button.

This will return you to Exterded Rasic.

Poke—-ing a number between 7 and & to location 685424 (HFF70),

will select the corresponding siot allowing it to be
accessed. 'Seven' beirng the number for the slot closest to
the ribbon cable cormector, and 'twe' being the fartnest.
Please ncte that there are some cartridoges that are slat

irdependent (such as the WORD-PAK, P-C PAK, X-PAD, etc.).

These reside in an absalute memcory lccaticon anc  are  always
available to the CPU. There is no sict selection required.

NOTE: If Disk PRasic 1is not automatically executed on
power-up, type the following: °*PROKE £54@4,7 andg 'EXEC
43152Y.

MEMORY EXPANSION

A unique feature of the C-C BUS 1s that it allows the
user to expand the computer’s memory by adeging arne or more
memory boards to the C-C BUS., This memcry can be used as
data storage and accessed througn a small machine larnguage
reutine located in lower RAM, or it car be used for program
storage., When used as program storage the program can  only
be run when the computer is in the 3K made and the
apprapriate slot is selected.

There is one precauticon to take when RAM  boards are
installed on the bus. And that is that wher the computer is
in the 64K mode, even though no conflict will cccur cue to
the protection provided onn the bus, there 1is no way to
preverit writing tco the bocard. Therefore whern in 64K mode
always make sure that the slot selected dces rot contain a

RAM board or else whatever 1is being written to the
computer's internal RAM will alsc be writternn to the RAM
bocard. If there is nothing there ycu want to protect then

it does ric harm, but if it's data yocu want to protect then
de-select the slot that contairis the RAM board before going
into 64K mode, '

- POWER SUPPLY

The C-C BUS is normally supplied with an on—board power
supply that provides SV @ lamp to the cartridges installed
on the BUS. Traces are provided on the bocarc for populating
an optional +12V supply (if required).

NOTE: Purchasers of bare board should ricote that the C-C BUS

PRJ, INC. P.0. 20X 813 N. BERGEN, NEW JERSEY
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C-C BUS USER'S MANUAC

can be configured to draw 1t's pcower Trom the camputer's
power supply. Using the computer’s power supply will
obvicusly limit the number of devices you can install aon the
bus. Depending on the power consumptiaon af the cartridges
you install on  the bus, vycou shauld have encugh power
available to power two or three cartridges (minimum). The
computer supplies the following voltages to the ROM ports

Calor Computer Cola 11
SV @ 30 mA S5V @ ZQQ mA
+12V @ 322 mR N/AQ
-12V @ 128 mR N/

To enable the +5V line fram tne computer to the bus & jumper
must be added (see layout dwg.)

RFI

Although great care has beer taken to reduce noice

gererated by brirging sigrals ocut of the shielded computer
case, some noise 1is always generated (as with the disk
coentroller). If the interfererce is abjecticonable (arnd 1%
will depend a great deal ocn the TV used), further reduction
carn be achieved by using a 75 chm ccaxial cable betweernn the
computer and the TV ( most rewer TV's have a 75 chm irnput
cormection for use with cable TV). This should elliminate
all interference. '
The length of the ribbcrn cable will alsc determivie haw much
interferernce you will produce. Normally ¢the C-C BUS is
provided with a 6 inch cable. If a longer cable is required
(te moave the C-C BUS to  ancther location) then it is
recommerid that a 'shield sleeve! be irstalled around the
cable. This is a metal mesh slieeve with ground drain leads
which will slip over the cable. The drairn leacs carn thern be
scldered to the ground plare on the C-C  US. The ribbon
cable should however never be made esxcessively lang since
cther problems will arise due to signal loss.
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WARRANTY

All equipment manufactured by PRJ, Inc. 1s warrantea to be
free from defects in material anc workmanshio for a pericd of 2@
cdays from date of sale. Defects not caused by user negligence,
misuse or abuse will be repaired free of cnharge, Oroviced the
equipment is returned, postpaic, to DRI, Inc. within the “warranty
period. All equipment marnufactured by PRBJ, Inc. 1s fully testec
prior to being shioped, therefore, PRJ, Iric. reserves the right to
determine which repairs are in—-warranty where sh1001ng camage,
misuse or abuse is inm question. This warranty is limited to
replacement of cefective parts, rno responsibility is  assumec for
damage to cther equipment.
A1l scftware scld with the ecuioment is sudalied on an "AS-IS"

pasis, without warranty.
REPARIR POLICY

Minimum service cnarge for all repairs is $15, Resair costs
will be calculated as parts coosts plus $29 ser hour of labdbor,
Repaired equipment will be returred C.0.D. for shipoing anc renair

cost.

WARRANTY REGISTRATION

Fill out the information requested below and mail to:
pE‘J, IYIC.
P.0. Baox 813
North EBergen, New Jersey Q7247

Purchaser's Name:
Street:

City: State:

Zipcoce:

Equipmerit Purchased:
Serial No.:
Date of Purchase:



