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Section 1
General Information

Introduction

RAMLink extends the capabilities and compatibility of RAM expansion
units for the Commodore 64 and 128 series of computers. You may also use
RAMLink as a compatible RAM disk by installing RAM internally. Other
benefits include built-in JiffyDOS Kemal routines, a parallel hard drive
interface for the CMD HD series, an external power supply, and an optional
battery backup unit. Compatibility with the widest possible range of
software products has been incorporated plus many special features and the
capability to expand storage space used by the system.

Main Functions

RAMLink, while mainly designed as a compatibility interface for RAM,
also provides several other functions for users of Commodore 64 and 128
computer systems. For this reason, we refer to RAMLink as a multi-
function compatibility interface. The main functions provided by RAMLink
are:

« RAM COMPATIBILITY INTERFACE - Provides a usable DOS interface
for Commodore 1700, 1764 and 1750 RAM Expansion Units and for
Berkeley Softworks' GEORAM.

» RAM EXPANDER - Internal RAM capacity allows using RAMLink as a
stand-alone REU.

» RAM DATA RETENTION - Separate power supply and optional battery
backup allows RAMLink to retain data and programs when the host
computer is off.

« JIFFYDOS - Built-in JiffyDOS Kernal routines (equivalent to the
computer portion of JiffyDOS) for both the Commodore 64 and 128.

 HIGH SPEED PARALLEL PORT - Provides the fastest data transfer
rates possible with the CMD HD Series hard drives.

* CARTRIDGE PORT EXPANDER - By providing a PASS-THRU port
RAMLink allows you to use RAM expansion concurrently with popular
utility and I/O cartridges for the Commodore 64 and 128.
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About RAM Disks

Many popular computer systems support creating and using RAM disks.
Often, this is accomplished by using part of the internal RAM, such as on
Amiga and IBM computers. Because of the limited amount of RAM within
the Commodore 64 and 128, it is preferable to add external RAM for a
RAM disk. A few companies have produced such RAM expansion units, yet
most of these have been ineffective, suffering from incompatibilities with
popular software. Two of the main reasons that RAM expanders have not
delivered the compatibility necessary for most software are that they have
lacked a proper DOS emulation and have not been transparent to the system.
RAMLInk overcomes these shortcomings by providing a transparent DOS
interface for access to the RAM disk.

Accessories

Several accessories are available from CMD which will extend the
capabilities of your new RAMLink system. The following is a list of these
items, and some benefits of using them. Prices, if given, are retail and do
not include shipping or any applicable tax. Prices, specifications and
availability are subject to change without notice. For further information on
these products, contact CMD.

RAMCard

RAMLink contains an internal connector for adding RAMCard, which is a
'daughter board' that allows you to easily expand the RAM capacity of
RAMLIink up to a maximum of 16 Megabytes. RAMLink may contain
only one RAMCard, which in turn may hold up to four SIMM modules
mounted in sockets on RAMCard. The SIMM modules may be 1 or 4
Megabyte versions, but mixing of these two types is not generally allowed
(see 'SIMMs'). When using RAMLink with an internal RAMCard, the
memory found on the card may be either combined with the memory found
in an external RAM expander (Commodore REU, Berkeley GEORAM or
CMD RAMDirive), or these may be utilized as separate entities.

SIMMs

RAMCard comes supplied with up to four SIMMs (memory modules). If
your RAMLink is fitted with a RAMCard which contains less than four
SIMMs, you may add more SIMMs to expand the available amount of
RAM storage space. Two types of SIMMs are available - 1 Mb by 8 or 4
Mb by 8 (100 ns or faster). Mixing of the two types is generally not
allowed, so if you wish to expand beyond 4 Megabytes you may only use
the higher capacity SIMMs, and any lower capacity SIMMs must be
removed, except as outlined in the following paragraph.
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RAMIlink units equipped with RL DOS V1.52 or higher will allow a single
1 Mb SIMM to be used along with one, two, or three 4 Mb SIMMSs. The 1
Mb SIMM must be placed in the socket immediately following the last 4
Mb SIMM. This allows configurations of 5 Mb, 9 Mb, and 13 Mb.
RAMCard must still be configured to recognize the 4 Mb SIMMs by
cutting the trace as described in Appendix F.

JiffyDOS Drive ROMs

The computer portions of JiffyDOS for both the 64 and 128 are contained
within RAMLink's RL DOS. By adding JiffyDOS drive ROMs to the disk
drives on your system, you will be able to speed up the transfer rate of those
drives by as much as 15 times. Drive ROM installation is simple and quick,
and we supply complete installation instructions for every drive type
supported. CMD supplies ROMs for eighteen different models of
Commodore or compatible serial bus disk drives.

Battery Backup

RAMLIink provides a connector for attaching an optional battery. This 1s
used to prevent the loss of RAM contents if a power failure should happen,
or while transporting RAMLink to another computer or location. The
battery will provide short-term backup from a few hours to a day or so, and
the length of backup time is dependant upon the amount of RAM installed.
Battery power will protect any RAM installed on a RAMCard and any RAM
expander attached via the RAM port.

Parallel HD Cable

RAMLIink provides a method to connect the CMD HD Series hard drives to
your computer via the hard drive's parallel connector. This speeds up disk
access time substantially with the HD, providing transfer rates of
approximately 51 K bytes per second in 64 mode, and 100 K bytes per
second in 128 mode.

Orders and Information

If you wish to place an order or need general information about any product
available from us, you should call Monday through Friday 10:00 am
through 5:00 pm ET. If possible, call before 3:00 pm ET for fastest service.
The number to call is (413) 525-0023.

You may also call this number during these hours if you have a problem
with an order you placed with CMD. If you have a problem with an order
which you placed with one of our dealers, you should contact the dealership.
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If You Need Technical Assistance

Several forms of technical assistance are available to CMD product owners.
You may contact us by modem, telephone, or mail. If you experience a
problem which requires immediate assistance, contact us at the number
above. Whenever calling, have your serial number, model number, and any
other important information ready. Jot down this information on a copy of
the Problem Reporting Log found elsewhere in this manual.

If you have programming questions, or need non-immediate technical
assistance, the best method to use is one of the two telecommunications
services where support areas for CMD customers are available. The first of
these is Q-Link, the most widely used service for Commodore computer
users. Our support section is in the ‘Commodore Information Network'
(CIN) area of Q-Link. After entering this area, pick 'Hardware Support
Groups'. At the next menu, selecting 'Hardware Company Support Area'
will present you with a menu containing the name of our company,
'Creative Micro Designs'. Pick this choice and you will be in our area.
Q-Link is online from 6:00 pm until 7:00 am ET (daily) and 6:00 pm
Fniday through 7:00 am Monday ET (weekends). We highly recommend this
service to Commodore users.

CMD also maintains its own telecommunication service. This is available
24 hours a day at 300/1200/2400 baud. The communications parameters are
8 data bits, no parity, and 1 stop bit (8-N-1 or 8-None-1). Latest updates of
CMD utilities are available on this system. This system also provides
support files for BBS programs and general discussion areas. The telephone
number for this service is (413) 525-0148.

Questions left to us on either of these services are usually answered within
48 hours. If you are unable to use one of these services to contact us about
technical matters, contact us at our voice telephone number given earlier.

Bug reports or compatibility problems should be handled via mail as they
are rarely fixable via telephone, and should be accompanied by hard copy
detailing your system configuration, the software involved, and a the steps
required to repeat the problem. Use a copy of the Problem Reporting Log
found «behind» this manual for reporting bugs or compatibility problems.

We would also enjoy hearing about any successes you have in using
RAMLink with various types of software.
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Section 2
Getting Started

Before you Begin

Before you attempt to attach and begin using your RAMLink system, you
should read this manual. It may not be necessary for you to read it
completely, but you should at least browse through it and become familiar
with the sections which pertain to you and your intended use of the device.
More importantly, before attempting to attach RAMLink to your system,
read this section completely, and pay special attention to any warnings
which apply to you and your system.

Also, before attempting to attach and use your new RAMLIink, please note
the following warnings:

If you have JiffyDOS or some other modified Kernal ROM installed in
your computer, turn off, disable or remove it before attempting to use
RAMLink. Failure to do so could cause undesirable operation. Some
ROMs may make it impossible to operate your computer with RAMLink
attached due to timing problems.

Never plug RAMLink into your computer or remove RAMLink from
your computer while the computer is turned on. This could cause serious
electrical damage to either your computer, RAMLink or both.

Before placing any RAM expander or cartridge into RAMLink's RAM
Port, removing a RAM expander or cartridge from that port, attaching or
removing an internal RAMCard, or installing or removing SIMMs, tumn
off your computer and remove all power from RAMLIink, including the
backup battery if you have one attached. Attaching or removing devices
from the RAM Port while it is powered could cause serious electrical
damage to RAMLink, RAMCard, SIMMs or your RAM expander.

Never plug any cartridge into RAMLink's Pass-Thru port while your
computer is turned on. This port is powered directly by the computer.
Plugging cartridges into this port while the computer is turned on could
result in electrical damage to your computer, RAMLIink, the cartridge, or
any combination of these products.

Never turn on your computer with RAMLink attached while RAMLink's
power supply is turned off or disconnected, especially if you have a
backup battery attached to RAMLink. This will discharge the backup
battery almost instantly and could cause further damage or a hazard.
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» Do not attempt to operate a CMD HD series drive on the parallel port
unless you have installed HD DOS version 1.80 or higher. Earlier
versions of HD DOS do not support parallel communications.

* Do not attempt to operate any of the CMD HD series drive utility
programs which require you to place the drive into CONFIGURATION
MODE or INSTALL MODE with RAMLink enabled if you have a
parallel cable attached. These modes use the ROM based version of the
operating system which does not support parallel communications.

HD Owners

Before proceeding with the setup of RAMLInKk, install the new version of
HD DOS located on the RAMLink UTILITIES disk, which should be
located in the front pocket of this manual. Do this by loading and running
the program REWRITE DOS. The instructions for this operation can be
found in APPENDIX A of this manual. If you are already using HD DOS
version 1.80 or higher, this step is not necessary.

You may also update your most recent copy of the HD UTILITIES disk by
scratching the SYSTEM HEADER, HDOS Vx.xx, and GEOS/HD Vx.xx
files from that disk, and by copying the SYSTEM HEADER, HDOS
Vx.xx, and GEOS/HD Vx.xx files from the RAMLink UTILITIES disk to
the HD UTILITIES disk.

Hookup

If you have not yet removed RAMLInk from its shipping carton, do so
now, and remove it from any protective wrapping materials. You should
also unpack the power supply and place it in a well ventilated, out-of-the-
way location, Be sure to keep the shipping carton in case you have any
problems with the system and find it necessary to return the unit to CMD
for any reason.

Connections

Please follow the instructions given here when connecting your RAMLink
unit for the first time. Do not skip any sections unless they do not pertain
to you (don't get ahead of us - it could cause serious problems). Whenever
necessary, refer to the figures and diagrams given throughout this section for
assistance in locating ports, switches and indicator lamps.

Installing SIMMs

If you have purchased additional SIMMs (memory modules) for your
RAMLink unit, you must make sure that your RAMLIink is equipped with
a RAMCard. If it is, see Appendix F for instructions on installing SIMMs.
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Installing RAMCard

If you ordered RAMLink with memory installed then it should already
contain a RAMCard, and no further installation is required. You may verify
this by looking into the PASS-THRU port. Near the front of the port you
should be able to see the edge of a circuit board. This is mounted on a
connector and is located approximately one half inch above the main circuit
board. If you have purchased a RAMCard separately, see Appendix E for
instructions on installing RAMCard.

Attaching RAM Expanders

RAM expansion units are normally attached to RAMLink via the RAM
port. This is the cartridge slot located on top of RAMLink nearest the rear
of the unit. Currently, this port will support any Commodore REU (1700,
1764 or 1750), Berkeley Softworks GEORAM, or PPl RAMDrive.

Figure 2-1

RAMLink's RAM port can also support expanded versions of the
Commodore REU's and GEORAM units, as long as the method used for
expansion has been done in the most common manner found. However, it
has been noted that RAM units expanded to 2 Megabytes will often cause
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too much loading of the computer when combined with RAMLIink (such
problems will often show up in the form of computer lockups and/or
failures of the RAM-TEST program found on the RL UTILITIES disk).

If you have a RAM expander which you wish to use with RAMLIink, insert
it now into the RAM port. When inserting RAM expanders into the RAM
port, slide them gently into the port with the label side (top) facing the front
of the RAMLInk unit. Making sure that cartridge aligns properly, seat it
into the connector by pushing down firmly.

WARNING: Never attach anything to the RAM port or remove anything
from the RAM port while power is attached to RAMLink. Remove all
power first, including the battery.

C64 Timing Jumper Clip Installation

Due to a wide variance in computer timing, it is necessary for an extra
hardware connection to be made on all Commodore 64 systems to assure
proper timing operations with RAMLink. The following procedure details
the installation of a jumper clip in your computer. This should be performed
before proceeding with the normal installation instructions. This procedure
requires no soldering, and should only require a few minutes to complete.

IMPORTANT NOTE: This installation is only necessary when
connecting to C-64 computers. When using RAMLink with C-128 or C-
128D computers, ignore these instructions.

WARNING!!!

Always protect your equipment by discharging any static
electricity from yourself. You may do this by touching
any grounded metal surface. For complete protection,
use static protection devices, such as anti-static
wriststraps. If you have any doubt about your ability to
accomplish this procedure safely, take your computer to
a qualified technician for installation. CMD cannot accept
responsibility to any damages caused by the user in
performing any installation.

Required Tools:

- Phillips Screwdriver. Note: Some C-64 computers may need a TORX
("star" head) size T10 driver. These are commonly available at Sears and
other hardware and automotive supply stores.
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Computer Clip Installation Procedure:

C64-C Owners Note: The C64-C model is slightly different in design and
layout than the earlier C-64 computers, and requires some special steps
during disassembly and reassembly. In the procedure that follows, the
additional steps required for the C64-C are enclosed within a box.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Make sure that the computer's power switch is OFF and that
any peripherals (printer, disk drives, etc.) are also switched OFF-.

Unplug the computer's power supply cord from the wall outlet,
outlet strip, etc.

Unplug all cables from the computer (power, joystick, mouse,
serial cable, monitor cable, etc.).

Remove any devices plugged into the Cartridge, Cassette or User
ports.

Turn the computer upside-down on a suitable work surface.
Remove the three screws holding the top and bottom halves of
the case together. See figure 2-2 for the location of these screws.

C64-C Note: The C64-C case differs slightly from the one
shown below. It does, however, have the same three screws
holding the top and bottom halves of the case together.

I [l 4 L J]

remove these screws

Figure 2-2
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Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Turn the computer back over (top up). Separate the upper and
lower case halves at the seam along the front of the computer,
and carefully lift just the front edge of the upper half of the case
assembly. Continue to lift until you gain access to the inside of
the computer.

Unplug the keyboard cable from its connector on the main circuit
board. The cable may be a snug fit and a little difficult to
remove. If so, work it off carefully by alternately lifting each end
of the connector.

C64-C Note: Detach the keyboard from the lower case
assembly by removing its retaining screws and sliding it out
from under the plastic tabs at the front of the case. Place the
keyboard carefully to one side.

Remove the power-on indicator light cable from its connector on
the right side of the circuit board and then remove the upper half
of the case assembly. Be careful of the plastic tabs at the rear of
the upper half of the case assembly which slip into retaining
slots in the lower half of the case assembly.

Some 64's have a cardboard/foil or metal shield covering most of
the circuit board components. If your computer has one of these
shields, remove it at this time. The shield is held in place by
self-tapping screws.

Locate the clip assembly which came with your RAMLIink, and
attach the clip end of the assembly either to the end of resister
R44 or to pin 28 of IC 6, depending on which circuit board you
have inside your computer. See figures 2-3 and 2-4 to help
determine which computer you have and where the clip should be
attached on your particular board. If you have the newer revision
of the computer, which requires attaching the clip to pin 28 of
IC6, see the details in figure 2-5 to help locate the correct pin.

It is important to note that the clip must be attached to the
correct end of the resistor as shown in the diagrams. Also, make
sure that the metal portion of the clip does not touch any other
pins or any portion of any other component.

Carefully feed the other end of the clip assembly (the end with
the small connector on it) through the opening in the upper right
comer of the metal shield located over the Cartridge Port. If you
wish, you may secure the clip assembly wire near the clip with a
piece of electrical tape, by taping in to the circuit board a few
inches away from the clip.
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Step 12.

Step 13.

Step 14.
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Figure 2-4

Attach clip to
Pin 28 of IC U6
(eighth pin from
the bottom)

Figure 2-5

If your computer has a cardboard/foil or metal shield which
covers the circuit board, replace it at this time.

Take the upper half of the case assembly and rest it in a tilted-
back position on the lower case assembly. Make sure that the
tabs at the rear of the upper half of the case assembly fit properly
into their notches in the lower half.

Reconnect the power-on indicator light cable to the circuit board.
Make sure it mounts properly over the pins protruding from the
circuit board. Note: Cable orientation (position of the red and
black wires) is not critical.
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C64-C Note: Reinstall the keyboard in the lower case
assembly. Make sure that the front edge of the keyboard seats
properly under the plastic tabs at the front of the lower case
assembly, and then replace the keyboard mounting screws.

Step 15. Reconnect the keyboard cable to its connector on the circuit
board. The cable connector is "keyed". Make sure that the "key"
on the connector (the position with no hole) lines up properly
with the missing pin on the circuit board header.

Step 16. Once the cables have been reinstalled, tilt the upper half of the
case assembly back down into place on the lower half. Turn your
computer back over (upside-down), and replace the three screws
removed in Step 5.

Step 17. Place the computer back into an upright position. Replace the
power supply and other cables which are normally attached to
your computer. Remember to plug the power supply back into a
working power outlet.

Attaching RAMLink to your Computer

Before proceeding, make sure that your computer is tumed off, and that there
are no power connections attached to your RAMLink unit. While it is okay
to plug RAMLink into your computer while RAMLink is powered, it is
best to avoid doing so when initially connecting RAMLink.

WARNING: You should never, under any circumstances, attempt to
connect RAMLIink to your computer or disconnect RAMLIink from your
computer while the computer 1s turned on. This can seriously damage
both RAML.ink and your computer.

This is a good time to check your switch positions, before plugging
RAMLink into your computer. Make suer that the toggle switch labeled
NORMAL / DIRECT is in the NORMAL position. The other toggle
switch, labeled ENABLE / DISABLE should be in the position marked
ENABLE.
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