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Tha"k you for purchasing the el0o high dbasity module. Once it is
fitted you will hardly notice it is tlrcre, except for your Atari's new
ability to read and write high density disks.
Your new FrD module allows you to use disk drives that rletect the
rID hole in HD disks as well as those drives that must be tord to run
in high density mode The module automatically adapts the step rate,
If you use this module in conjunction with EOS, the Enhanced
Operating System for your Atari SII you dont errcn need the included
drirrcr software as these routines are already build into EOS'
Please do not hesitate to contact your dealer or the Atari workshop if
you need help to instal the module If you need a fitting servicg ask
your supplier to do it for you. Ifyou dodt have a dealer oi a service
centre near Jrcu, don't hesitate to contact us.
Should any problems arise using the HD modulg please give us full
descriptions of the fault so that we can help Please make notes
before you telephone.

A warning before you start
Guarantee

If you install the IID module yourself, you will void any guarantee or
warrant5r that exisbs for your Atari computer.
The elCo IID module carries a g0 day guaranteg parts only and
labour, if our fitting service is used. The guarantee excludes all
despatch costs.

The companieg Brandt Fernandes (Er:rope) Ltd and elCo do not
assrrme any liability for any consequential damage caused by the
installation of the module, The above mentioned compnniss also do
not assume any liability for any damage caused during or as a result
of installing the module or by using parts not supplied with the kit.
care should be taken if you are fitting the module yourserf, since
your work can not be guaranteed by us, and a mistake can seriously
damage your computer and/or the module. If you are not experienced
with soldering irons and electmnic components we strongly advise
you to get a professional technician to insball it for you.
The module doubles the speed at which the floppy disc controler
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Thank you for purchasing the el0g high dbasity module- Once it is
fitted you will hardly notice it is tJrere, except for your Atari's new
ability to read and write high density disks.
Your new FrD module allows you to use disk drives that iletect the
rID hole in HD disks as well as those drives that must be tord to run
in high density mode The module automatically adapts the step rate.
If you use this module in conjunction with EO$ the Enhanced
Operating System for your Atari SI, you don't errcn need the included
drirrcr software as these routines are already build into EOS'
Please do not hesitate to contact your dealer or the Atari Workshop if
you need help to instdl the module If you need a fitting servicg ask
your supplier to do it for you. Ifyou dodt have a dealer oi a service
centre near you, don't hesitate to contact us.
Should any problems arise using the IID modulg please give us fuil
descriptions of the fault so that we ean help Please make notes
before you telephone,

A warning before you start
Guaranteo

If you install the IID module yourself, you will rroid any guarantee or
warranty that exists for your Alari somputer.
The elCo IID module carries a g0 day guaranteg parts only and
labour, if our fitting service is used. The guarantee excludes all
despatch costs.

The companieg Brandt Fernandes (Europe) Ltd and elCo do not
assume any liability for any consequential damage caused by the
installation of the module. The above mentioned oompnniss also do
not assume any liability for any damage caused during or as a result
of installing the module or by using parts not supplied with the kit.
care should be taken if you are fitting the module yourserf, since
your work can not be guaranteed b us, and a mistake can seriously
damage your computer and/or the module. If you are not experienced
with soldering irons and electronic components urc strongly advise
you to get a professional technician to install it for you.
fire module doubles the speed at which the floppy disc controllen
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GDO iB run, from 8 Mhz to 16 Mhz. Some FT)Cs are not designed for
use rith a 16 Mhz clock and can be danaged by the increased heat
generatiqn. FDCg with the qgial number WD1r772 02-02 rev are
the only controllers known to work in the high-density mode- FDCs
marked WDt772 00-02 xxv are not suitable. We can supply selected
FDCs which have been t€sted at the higher speed- UsuallR hoverrer
you shouldn't have proble"'* while running the FDC at the higher
frequency.

How does h rnaork?

Once you have instdlled the module and the softwaxe has been run
from the AIIT0 folder during start up, you will be able to read, write
and format high density disks as well as your old double density
disks. The driver expands some routines of the BIOS so that they
accept the new para.meters necessary. The hardware ensures that the
speed of the FDC is doubled when needed. The software doubles the
step rate so that no timeout occurs. No further software or hardware
is necessar5r.

This method of using hardware and software offers continued
compatibility with software changes Atari may introduce for the new
Mega STb and TT computers now sold with high density drives.

Finely tuned logic in the software driver assures that the disk drirrcs

recognize the type of disk inserted. This sane logic provides a highly
depenilable ernor recognition scheme'

High Density Floppy Drives and Suppliers Support

Floppy disk drives are a co--odity. They are sold by lots of
companies mostly without AI{Y technical supportlhe Atari
Workshop supplies ONLY quality drirrcs WITII technical support.

Whilst we are confrdent that the elCo High Density Module will
work with most floppy disk drives available we are not able to gve
technical support on products sold by sflrs; companisg

Please DO NOT call for support on floppy disk drives which have not
been supplied by the Atari Workshop
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Tips for users of TEAC drives

In our opinion disk drives manufrctured TEAC are of v€ry,"high
quality.

"reAC rP'zssHF-321z-u.'.u._o*
Ttris disk drive may be wed as drive 0 (A) or drive 1@:). Jumper the
appropriate bridge CIO or D1).
If you want to use the drirrc in auto-seasing mtrih you must set the
jumpers OP and HHO. lf you want the OS to tetl the drive how to
work set only the j'rmper HHI instead. ;

TEAG FD- 55GFR t5.25'- drivel
firis drive may be used as drive 0 through 3; set the appnopriate
jrrmper.

fire OS must tell the drive in which mode to work, otherwise you
have to use a switch like 'in the old days". Out of the jumpers LG, I,
IS, RY and DC, only set I.
Ifyou also want to write and read 360K disks (40 tracks,9 sectors)
you must solder in a switch. It has to be connected to the soldering
dots SP and 53. Ifyou use 360K disks you mugt double the step rate
manually.

De-installing the HD module

If for any reason you have to take out the IID module at any timg
make sure you put the Shugart Bus connestions back to the original
state
You don't have to re-install your old floppy drives, but you must re-
jumper the 3.5'-drirrcs so that they always work in DD mode or
work in the auto-sensing mode. Remember that even if the drive is
auto-sensing, you are not able to use HD disks without a IID
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IVatch out for static charges. These are most harmful to the
elechqsic components l'ou are about to work on. Discharge yoursetf

by touching a radiator or a tap Do not work in a carpeted area

Unplug all cables tom yorr Atari computer, especially the mains
powtr cable
Turn orrer your sT Now+rlscrew all screws which are shorter than 3
cm. At least one of the"pe'fewlicould be hidden underneath a seal by

Atari. Punch rigbt thmugh it or tear it d. Flom this moment on

your warranty and guarantee will be null end void.

If your Sf ig fitterl with.an internal drive, it will b€ fastened with
tleee long screwB. Dont unscrew these yet. Just tighten them back

up ifyou accidentally did.
Thrn orrcr your computer again and take offthe lid.
r Mega ST: BEWTRE! The battery sompartment is connected with

a very short cable. Carefully lift the lid and "nFlug this plu$
before taking df the lid. squeeze the socket anil pushit into the
shielding

. If you have a ST with an integrated keyboard Q6O/52011040) you

must unplug the keyboard. Lift it up a bit and pull the plug on

the right side from its socket. Dorft worr5r, you cadt plug it in the
wrong way. Now unscrew the screvn which hold the shielding in
the front part of the comPuter.

straighten all metal tabs which bold together the upper and the

loqrcr half ofthe shielding

: ST{FyIl{ega SI: Before you can take ofrthe shielding you have to
loosen the disk ilrive. In an SI(FM)Xe) you must also take out
the power supply. Tb do sq first remove the screq/B which hold a

metal correr above the power supply. once you have taken this off,

you can pull the plug that connects the power supply to the
motherboard and unscrew the two screws that holil the power

supply in place. Nowtake out the poq/er supply unit.

Unscrew the screm/s which hold the disk drive in place When you

turn mrer your computer keep hold of the disk drive so it doesn't

fall out. Tb make later work easier on your SI you can cut out
the metal strips of the shielding which run underneath the disk
drive "trd behind the power supply unit. In later sessioDs there

"Tq



will be no need to unscren' everything just to take offthe
shielding Now take out the power suppty unit and disk drive
fromyorr Mega Sf

F
F

The motherboard should now be in front of yo'. we wilt harrc to go
ye!- one step further since we haw.to solder some wires to the
solderside of the motherboard. unscrdfuv the eir hexagonJ scresrs at
the back Mega Sf only) which fassen tbe DMA, kinrLr and Modemport sockets to the st you should then tb able to lift the
motherboard out d the rower part of the rltislfling put everything
btd the motherbard aeide.
some advice for owners of very old sf,s without internal disk drivc.
Normally you will only be able to connect one cable to the fr6.,py
connestor. If you need morg you will harrc to do some work of your
own to connect the appnopriate cables to the disk drives. Make sure
the cables you use fs ssnnest the IID signal to the e:ternal drive(s)
are not too long.

Installing the el0o HD modute

Yo'r ID module hes two sockets. one has B prns, the other has 10. r
you are using drive(s) without auto-sensing on pin 2 or if youjumper them to work this way, you have to connect all wires from the
three way socket to grorrnd. use the ground connegtion next to the
socket. Ttris is the recommended a',d best mode of operation, unless
y_ou I9u use the high density drives with a pc Emulator. In this case
B: m signalling used is the violet wire of the 10 way connector.
This s'ire must be connected to pin 2 of the shugart nus ("o-put 

"side).

If you want the disk drive to automatically detect density, you must
conSect the appropriate wire from the three way connector to pin 2 oi
each of the high densrty drivds shugart Bus. At the seme time you
mtlst-not have any contact between pin 2 of the drive-s shugart Bus
and the motherboard. The wires of the three pin plug *" *r"igod *
follows:

3 Way Connector:
BrownPin2 drirze 0(A)



RedPin 2 drive 1(B)

OrangeGround
1O Wav Connector:

Broqn Pin l sound chip, t'M214gF (Ground)

Red Pin20soundchigYM2l4gF' @S0)
Orange Pia 19 sound chip, YM2149F (DS.l)
Yellow Pin 13 soundchip, YM2149F (VOB0)
Green Pin 18 FDC, WD1772 (Clock) 3ew clock si -hal;

cut pin 18 as close to the morirt' ryhrd as
possible with a small pair of cuttere r*nis pin
must not make contact with the motherboard)

ts1' Pin 12 sound chip, YM2149F (VO 81)
Vjolef Pin2 Shugartbus (HD signal)([ID sigaal for

9r{
Black

HD drirrcs without high density signalling)
Pin 12 Shugart bus
Pin 14 Shugart bus

(lhive Select 1)

(Unused, Do not Connect)
Pin 40 sound chip, YM2149F (+5V)

. STos without internal disk drives. These STs don't have a Shugart
bus cable. Therefore you have to make a modification. Since you
can only connect a single connection to external drirrcs you can
either only use one IID drive br use the mode of operation for non
auto-sensing drives. The signal sent to external drirre(s) can be
carried on pin 7 of the floppy oonnector. thus you will either
connegt the brown cable from the 3 pin plug or the violet cable
from the 10 pin plug.

In all cases you will have to interrupt the connection to the
motherboard. Ifyou look at the back ofthe socket (the internal
side of the computer) you will see several metal straps which lead
to the motherboard. The connector for pin 7 can be found to the
very right and is largely covered by the morritor socket. This
connector needs to be cut and isolated from ground, the most
practical method is to use a small flat blade scresdriver
underneath this metal strap and break the strap by tuning the
screwdriver.

When you install the new drive make sure that itr ig compatible with
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the modes discussed above (the pla must not+fuconrecte't:t"
buttopin2ofthedrive'sShryarftrus). t:€ ', .r : 

-:;#tr

,t.

s:
ground,

Sh'rgart bus should be soldered to tbo:notherboard fiem
underneath. Ifyou are going to conrect an external drive as well,
you must also make the modificatiq*idiscussed in the hst tq@ '''+,

paragraphs. If you are going to use"-iib auto-sdrising drive ius-ide
your ST connect the appropriate cdble from thetbree pin,
connector. Otherwise use the vislet cable from the 10 pin
connector. If you have already used the violet r:able solder a wire
connecting pin 2 of the Shugart bus to pin ? of .l.he modified disk
drirre cable socket.

Installing the high density drives

You can easily exc,hange the internal 3.5', drive for a IID type. The
power supply connectors are standard. Make surg however, that pin 1
from the 34 way ribbon cable is connected to pin 1 of the socket on
the drive. Usually the cable connecting pin 1 and pin 1 is marked. On
some drives it may be necessar5r to cut off the polarisation notch with
a sharp knife. Tbist the ribbon cable 180 degrees and plug in.
We don't know of any drive that directly fits into the Atari case. you
will harre to make some modifications to the case. our advice is to cut
out as little as necessary from the case. Just take out enough to place
the drive inside the case until it is easy to use the eject button.
Testing

Now put the motherboard back into the lower part of the shielding.
Don't forget the insulating paper and check you didn't forget any bits
of solder or wirg and that you did not inadvertently create short
circuits. Replace the shielding, install the power supply into its place
as (if appropriate) well as the (new) diek drive. Connect the (new) disk
drive. If you have a 260/5201L040 Sf you have to connect the
keyboard and put the keyboard into its place. Make eure that the
keyboard does not touch the power supply. If you have a Mega $I
connect the keyboard as usual. Insert the monitor and the power
cable.

WARNINGI Make sure that g6s computer is turned off. Insert the
mains plug into an earthed mains outlet and tr:rn on the monitor.
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Now is the exciting moment. Turn on your computer, but
The cooling fins on the power supply carry high voltages'

them may be fatal. So, keep your hands off!

look out!
Tbuching

If your computer shows the desltop after a few seconds everyt-hing is

"".dy 
fo" the test. If you don't see the usual desktop, it smells fike

burned plastic or you see smokg irnmediately take the power cable

out of ttr" ortt socket and check your modifications. Thoroughly

double check your work for short circuits, bad solder joi4s 9t9 If you

can't find aoyttti"g wrong you can always phone us for help. Our
number is on the first page.

As the ilrirrer has already been installed you should now try to format
some disks. First try a regular DD rlisk and then a IID disk. If you

don't have any problems, the chances are ercrything is OK and you

can proceed to rLassemble yo,r computer. If you have problemscheck
your work again. If you can't fiud any obvious mistakes feel free to
contact us.

Reassemble

Firstly turn off the power and disconnect the mains plug from the
power point. When reassembling your computer do everythinq in the

"""o* order. If you have carried out otrr 'slight modifications' to the

shielding the reassembling should be done a lot quicker. work in this
order:
1. Fit the motherboard to the lower part of the shieliling
2. Insert the motherboard into the lower part of the case.

3. Fix the 6 hexagonal screws to the back if you have a Mega SL
4. Insert and screw down the power supply' Don-t forget to connect

the power supply to the motherboard.
5. Screw the internal drive into place. conttect the power connector

and plug in the 34 way ribbon cable TVatch out for the correct
orientation (1 on 1).

6. Replace the upper part of the shielding. On a Mega ST don't
forget to put the battery socket back in place before fastening the
shieliling Fasten the shielcling.

7. Reconnect the keyboard.
8. Put the case top back in place and fasten it.

f



Using high density drives

If your operating system is EOS you don't need the driver sdwafr..
This O/S -automatically detects IID drives and uses them
appmpriately. :

the driver for the module is called IIDP.PBG this pogram must be
placed into the AIIIO folden of your boot drire together with the file
HIGIIDENSINF. It ingtalls a "c@kie jar" if none is pnesent yet and
sets the FTIC cookie. Also it prwides tbe necessary extensions to the
BIOS mutines to maLe the use of IID diskettes possible,

The file HIGIIDENSINF, which is placed intbe AIIIOfolder of yo*
boot drive, contains som.e codes which describe how the drives
connected to the $I are used. This file can be modifted using any te*
editor which saves ASCII text.
Unlike many of its competitors the elCo FID module is capable of
changing the track to track step rates on the fly. Tb use this featnre
you must have EOS installed. You can also changp the step rate at
any time using the HIGIIDENSACC accessory. But, you don't need
the accessory for the regular use sf the module,
Ttre accessory allom the following mdificatione:
1. You can grve a drive an optional na"'e which is not uaed yet.
2. You can set the step rate separately for each drive.
3. Youcan define the type of eachdrive separately (DD or IID).
The accessory includes a universal fornatting progFem. Finally you
can turn on or ofrthe keyboard click and the system error bell. The
symbols in front of a drivds name show the drive's type assigned to it
in HIGIIDENS.INF (3.5" or 5.25' ).

Problems and solutions

Some Atari flopry disk drives can give problems *6uo qnitring to
disks. Ifthis is the casg you harrc two options:
1. Replace with a better quality driva
2. Incease the signal shength ftom your floppy diek controller

CFDC). Next to the IC labelled WD LT72 youfind a TtL IC
labelled 7406. Solder a second 740fIC on top of the first. Make
sure there is some space between the two chips so the generated
heat can get out.
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hptallation

We want to emphasise again, do nbt attempt'the installation, unless ' i.:

you have had previous soldering expenience' We recsmmend that you 'q
read the fitting instructions thoroughly before you start. If you are in d
any doubt, give us a call end we will put you in touch with a service

icenhe near you.

Another word of caution. Remember that power supplies can hold
deadly voltages for quite some time after they hane been turned off.

Never touch the gooling plates or capacitors.

these are the steps you have to follow:

1. Ingtall the driver software
2. Disassemble your computer
3. Install the elCo module
4. Tiest your computer
5. Reassemble your computer
Installifig the driver software

Note: EO$ f,hs $nhanced Operating SYstem does notneed the driver
nor the accessory as all its functions are already integrated.

If you don't have EO$ copy the progrem IIDP.PRG as well as the frle
HIGITDENSINF into the A[II0 folder of your boot drive' Copy the
accessory HIGIIDENSACC with its resource frle HIGHDENSRSC
to the root directory ofthe (boot) drive.

Disassemblin g your computer

Before you start check that you have the following tools You need:
e Small pair of flat nosed pliers
r Philips type screwdriver
r Flat blade screq/driver
r Pair of wire cutting pliers
. Pair of tweezers
o Multimeter (to check wltage and resistance)
o Soldering imn
. some solder and TIME. Don't rush it!
An IC extractor and a small side cutter would be useful.

Use a fine tipped soldering iron (16 to 25 watt mar) for use on

elechonic equipment. A cheap iron will not do.
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Appendix

Counting pins on lGs

Integrated circuit pins are counted anti-clockwise. Usually pin 1 is
marked somehow. Put the IC in front of you with the mark (dot or
dent) on the left side. Pin 1 is the pin in the lowen le& corner. The pins r
are nunbered by counting from the lotver left corner pin 1 anti-
clockwise, the last pin being opposite pin 1.

Shugart Bus and Floppy Gonnector

The Shugart Bus is the 34 way connection ftom the mainboard to an
internal disk drive. All odd pins dthe Shngart Bus are grounded for
shielding purposes.

Not all ercn pins are used by the St Some pins aie only used by the
HD module" These are marked with an ast€risk in the following list.
Shugart Floppy Signat

*2 7 IID

E

84
105*12 6

+14

168
189
20 10
22 11
24 L2
26 13
28 t4
30 1

322

IDX, index pulse
DS0, drive select 0
DS1, drive select 1

MON, motor on
DIR, direction
STF, step irnpulse
WDT, write data
WGT, unite gate
1R0, track zero
WPT, write protect
RDT, read data
SSL, side select

F
F
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