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EXCLUSION OF WARRANTIES
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The information contained in this manual is sublect to
change without notice. Horizon Computer, Limited shall
not be liable For technicael or editorial errors arc
omissiona containad herein; nor For incidental pr
consequential damages resulting from the furnishing,
parformance, or wuse of this material or product
dascribed by this material.

Horizon Computer, Limited makes no warcanty, expressad
or implied, including but not limited to impliesd war-
ranties of merchantability and Fitness for a particular
purpose., All software, hardware, and printed materials
are made available solely on an AS IS basis.

THE USER ASSUNES SOLE RESPONSIBILITY FOR DETERAINATION
OF FITNESS OF THIS PRODUCT FOR A PARTICULAR APPLICATION.

LIRITED THREE RONTH WARRANTY
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Horizon Computer, Limited warrants its fully built and
tested RAADISK to be Free From defects in materials
and workmanship For a period of three months From the
original date-of purchaese. This warrcanty shall extend
only to the original consumer purchasar., This warrcanty
is void if the RAMOISK hes been damaged by accident,
unreasonable use, neglect, improper secvice, or otherc
causes not arising out of defFects in materials or
workmanship.

WNo warranty is made For products other than completed
RAMDISKs, lncluding printed circuit boards and other
parts, software programs, and printed materials.

Horizon Computear, Limited shall not be liasble For loss
of use of the RANDISKE or other incidantal or consa-
quential damages incurred by the consumer or any other
user. In any casa, Horizon Computer, Limited shall be
liable only For the cost of tha RAMDISK and associated

matecials.
Users Manual by D, R. Romar

Conatruction Guide by R. GCries
ROS modifications by J. Patar Hoddims

COPYRIGHT 1986, Horizon Computer, Limited

ALL RIGHTS RESERVED
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Tha CONSUMER assumes Full risk and liability For
dirsct or consequential damages arrising From
attempted construction of the HRD+ Ramdisk.

EXCLUSION OF WARRANTIES: The HORIZDON RANDISK circult
board is provided on an AS IS basis. No warranty of
any kind is assumed by Horizon Computer, Limited.
Tha usar assumas Full responsibility fFor guality of
all parts associated with conastruction of the HRO+
RAMDISK. Bud MILLS SERVICES doas not recommend or
endorse the guality of pacrts sold by any ather
party. In any case, BUD AILLS SERVICES shall be
liable only For the cost of the circuit boarcd,
associated manuals, disk based softwarea, or pacrts,
only iF purchased From BUD MILLS SERUVICES.

Fully constructed HRD+ RAMDISKS are avallable with a
90 day limitsd warrenty For an additional caost
covaring parta and labor., Contact BUD RAILLS
SERVICES for currant list of Dealers or Builders,
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Prior familiacity with construction of digital circuits is
assumed. Read all construction suggesations and notas
provided with instructions figures hefore procesding. The
Following pages show progressive stages in completion of
the HRD+ RAMDISK. IF you emncounter a problem or have a
quastion at any step D0 WNOT PROCEED UNTIL THE PROBLEM 15
RESOLVED, If you have any guestions contact: Bud MNills at
(4139) 385-5346.

Although static cen be a problem with CHOS davicea (i.\. the
BE2B4YLP1S or GE2E2SELPl2) we have not sean a single casa of IC
damage under ordinacy handling procedurss;: nor have e SBen .
problams do to excessive heat. While you may decide to takes
precautions sgainat excessive static and haat transfar,
ramambar that it is squally important THAT ALL SOLDER

CONNECT IONS ARE OF GOOD INTEGRITY.

Usea a low wattage (about 25 watts) SOLODERING PENCIL and Fine
BD:40 tinsleed solder. OO0 NOT USE a soldering gun or acaid
core soldar! Make sure that sufficient solder 13 supplied
to all connactions with good wat-out, but that tharas are no
solder bridges beatwsan connections. Upon completion of all
aoldaring, remove Flux From the asolder side of tha board
with a commarcial Flux remover.

Uhegn insacting IC's pbeand the pims to it fthe socket by
placing the IC on it's side on a Flat surface. Bend the
pina against the surface by moving the body of tha IC. Hake
sures all pins are propacly aligned with the socket holes and
that all pins ectually go into the socket holes upon
insartion.

NOTICE: The contents of this Nanual may not be copisd in
whale or part For distribution without WRITTEN Thhﬁ?ﬁ
PERMISSION From BUD AILLS SERVICES, T e |



FIGQURE 1

- e — s S ——
EERIEAEES S, o BAT TERY i :
@ iy E:___t:l" x| AnTH ?"_'
; " ; Cpoe |
EEEE—I kg F*JEE?I 1:3511 " ";El' IanEEvIﬂrj;—
W # == . | || s |= - MR u |&
Ll - - - L] LR L] - - & e LINL
a: 20 o N - - O - el 1 1ge
L] - L L L] LR - L] - & o ul =
A N e G S [ ) -1 - C
I - R e i ko
| SRy E—izpis Cloly el HE L
et R ok
e i L. 3 e . R S
e P e L g R
cj : ‘: : : : - [ ] - - - | L]
. ¥ w = H s 1= w| |a - |w a la
o[a]e ~dhy Y s Ia . s s o| B HEE o s
: =t 3 er=s] Bl e et s
- - &l la]w - ] [] [ ] L] - - LIRE ] | |-
w w|l® ™ # u w - - ® w |- B |®
L] L R - L] L] L] - - L] m |- =] lm
L] W |ls L] - & - - - [ Th S | B [ ] LN
: :: i al e )l wml s lmb__ 1l
Hatir = e CED o[ =
x B = il w| ven | @
. 2 B & fE;; b E:ﬁ
A a o |w w [e [0 | J
8 s al—le |eo}fe L5 [ |
: REHERAEE |
& - - | oo
& &l = r

i1IIIIllIIIIIIIlIIlIIIIlIIIIIIII|

THE [C/ SOCKETS (Sen Figure L)

This requitesa 13— 28 pin IC sookets, 2% pin Seckets, J=c0
pin socksts, B-16 pin spckets and 1-14 pin spcket. Put them
in the board with the notch Feocing wpward and solder them in,
It usually works best to place a piece of rigid cacdboard over
tha top of the sockets and the CAREFULLY FLIP the board into
position and begin soldering. 1 always tack the opposite
cotner pins before removing the cardboard. | can than go back
and sdjust any soccket that is not Fully seated by reheating
the appropiate pin, Procsed to solder ALL the remainling pins.
Remember, TO0 much soclder may Fill the socket and render it
useless or may create a solder bridge on the top side of the
board undar the socket, This is tedious work and care must be
taken not to bridge to adjacent pads or lines. IF any hridges
areg created the board will crash in testing.

i)
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THE NIBDES

kFefer to Figure 3 For diode placement. Three diode types are
shown: CR3, CRY, and CRLO are 1NS14 sillioon diodes; EHY . ERS
CRE, and CR? are 1N34A gecmanium diodes; Bnd CRE 18 a 1H4004
ractifier diode. Although similar in appearance, tha LRSS
wilicon diodes are smaller than the 1N34A garmanium diodas .

Bicdes are polar. In the -» ! notation the arrow points toward
the cathode (-), Silicon are germanium diodes havip &8 blsck or
hlue band on one and to indicate the cathode -0 lead. The

rectifioe dicde will likely be black with a silver cathode bana
Make surs the components you are working with are bhanded (glass
bypass capscitors look similar but are not handed), and make sure
you agrient each diode with the cathode Barnd in the diresction
shown In Figure 3.

Ne=t install the B Light Emitting Diodes i LEf's FELT mosl
green or yellow. CRZ may be any colof af -LED. LED's hLawve
phiacity, and the cathods i af those you a2re wsing wil bea
indicated by a fFlat side on the LED body ar the shorter of the
twe leads. Drisnt the LED's as shown in the tnapt., CES shoulf
b instalisd =o that the lens points towarg the rromt af 'tha oard

I:.;r ﬂDEE T 1 ..,..! i.l_.._. i = A 1 ,.,!:-iir-' [T LE= BT |

| ral] 4]




F1GURE 4
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THE PESISTOES (See Figure +»

Fount resistors FE - BB and FlO a3 shown. Although fesistors have
no polarity, you may orient them so that the color codes can be ©#an
From 1sft tp right. Feslstpr valogs and torresponding color codos
arg as tollows

R2 270 Ped Uinlet Brown FE 2.7k Ped Uiolet Fed

B3 and E7 MNat Laed Fa &.7K Fed Violat Ped
B4 2.7K Bed Uiolet Red FE 2.7k Ped Viglet Ped

FS 10K ‘HBrouwn Black Orange F10 2,7k Fed Uiolet Red
2D 2.7 Red viclet Red

R21-R24 1K HBrown Black Rmd Rl AaMD PB «Sa@ Flgune S




RESISTORS [mnkinmuaad.

e

IF you use s 74LS154 in U2A end/or URE you.uill HAVE Lo use res.otoe
natworks or lots of single resistors to provide the "pull-up®
voltage needed while the P-Box power is turned off . About the
resistor netwoclks. yod meed 4 of the 10 lead type with a valuys of
anything from 1) to 10k chma. The 1Ok value will draw the lsant
amount of power. (lake SURE the dotted end of the resistor pack gues
intg the #1 position listed on the board! Make surs that RNl goms
UNOEP the board 4f you intend to use NICAD batteries -- make sure
the dot goes to pin | marked op the board!

L
Install the 2nNE222 transistar Q1. From the top stacting
with the tab and going counter clockwiss the three pins of
g1 are emitter, base, and ¢collector (E B and C). Saolder the
i#ads so that the case stands about L4 abovs the sorface

.of the board.

&

»

Install the B position BIP ssitceh in L6 pin sotket,
Flace switoh § i4n the ON oo CLDSED position as ashown

Suitch posit:on CEUN

L 1000

A2 MNot allowsd Wsae! by OISk CONTROLER Card
[ | 1200

# % met allowed Lsed by BS232 LCard

"5 1400

LN = 1500

n 1600

LI - 12100

-----------
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THE PEWER OPTIONS ae® Figure -3

g of sach hattory holder Co

er takbs on e=ach bBattery hdlde

rface of the hpard. Oosscrwing Bl 5
B minute spoky Lo

el 7 |
adhesion. B
gre parallel with the s
polarity, with batteries in placs, uSg
~pmant the holders o the bhoard surfaos. LEAYE Space Datween

When the cemant has sgt, us\e =shart lengihs
=]
Halders,

Lightly =and the undersisd
Q o

= o ol
- § SEs LTy

holders as shioun

Wire to connest the cepnter holdes with the two and

Solder a 33 ohm réEs1stol Pl tarange ccange bhlaglk) to the bhoar
and the negetive end of the left battery holoer Solder -a 234 o
resistor, B9 (prange orange black) to the board and the positl
prd oF tha right bhatteary hoeicde Connnit PR3 En the rght F ORI
Soldar «the TEDS soltage vegolator in plate maklng St R
hole .n Ehe tabh finas th Lhe hale in the board tpgtall a
heat sink on top of the tabh with a E-32 14" machi 5 -
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POWER OPTIONS Continued,

Solder a Jumper betwsen the pads beside UPOC pins 3 4.

Soldec a jomper or @ second PEO LED :n the pther holes at
( If you use two LEDS at CRE, then change F2 to *S0 <100 ghms)

Solder a jumper between the pads by <SUA OR -SUB,
Chaose the +BUA only iF U2A and’/or UEH are FHLEIGHN
Choose the +5UB iF Lsing “HHCLISHM. in the U2 sockets.
Note: Using a THLE15% wath Lthe *SUBuwill ancrease the load gn the
batteries and will zeuwe lgss of data.

We normaly sSupply and recommend PAA NMiCad Pechargable batteciss
howsvar yow could wse regular PAA ORY batteries with a protecti e
diode € CRIE 4. The 3.5 Lithium Cell is . alsg AccEptable Gith a
protective digde (should last 5 to 10 gears .

the RESULAR batterles may last up tao a gear before Chey have to
cepglaced. CAUTIUN gou NMUST vse a protoctave fiofa with te REGHH M
ar LITTHIUM BATTEPIES. .

Do pot Use thediode: an the MNiCad Hattwriss o gabibetschargang
LITHIUN BRTTERY T s ey IRIRLY
INSTALLAT 100 = LiTwibm 3"‘-":‘_’1}1:—
Fl1BUPE Reguiges (v9iy 3

Your RPANDISK is almosat ready+to test in your P-BOX., Hut hefore we
PLUG it in, Lets go back and BECHECK ALL of the steps and
carefully sxamine ALL soclder connections. Use a flux remover to
clman op all commestions L an old teothhrush halps . AR omagnef ooy
glass is also recommesnded to help yow check the cennections,

I the resuits ab any step aro not ot desooainnd SHOF ANLD
CORRECT THE PPOBLEM BEFORE PROCEEDIMEA.

With NO IC's itnserted, place the card wn the Feripheral
Expanainn Box and switch on the power. The CRI LER should
light and the CPRZ LED:showld not tight. ORI LED cannot Le
saun From the Front of the PEA, you must look down from Lhe
top, CRI will be dim éand very hard to ase.,

1 CR1 does tiot laight up then Something b weong. . TUEM OFE the B

angd rechecl svarybhing. i

|paljs |




s i
(oLt 4]

miad
L B-R-Rf ke

T'tl‘ﬂ
it e

=

4

3

2

vCH

T

8 -
N, I L] L]
|1ﬂd:!: :
'.EF:- ]
Ca ol |5
ar - 0
L=s e
I 1L poil
£y IE baci
BB+l = BERATBET
INMAGE MEWVEF
Rurn the MEGETE
n the prog
Ladtr 11 anid
e Ui F Sl
mats! [ ] =
oS H Ly R
the prool=
= "F_ 1
i !I”
ET I =

PCUET
1IBY CHIPS
By |
i Fiigm ek
B 0 8 e A I}
M THE PE
| %




INTEGRATED CIRCUITS Continued.

Mext insart the B225BLPLE or 21325612l TEMORY chaips per Chd
following chart. Re-run the MEGTEST program. This time,
sglacting the MEG CARPD option. Mo bad chips should be Found.

IAPORTANT: IF you are building yeur card at less than 384K thern
you MUST inserct the NMemacry Chips in the fellowing sockets,
First S6K: Ul7 U8 UlB

IEEK:: Yy 15 US

2K  uWwi4 us  yi3a fl
FEHE: U4 Uiz w3 vthe twmlem apckets will sach have

ore memory chip inserted)
Note: you can add more chips ( evean one at s time ? but you must
Follow the ocder of W17 UB, UIE, UT ULlS, UG, W14, U5 U13 U4, Ul2, 13,

AFter testing the remaining chips proceed toc stack and solder the
memory chipa For U3 thru WB, U112 and U13, thres chipa high. 0Oo
not sglder pin 20 on any chip. Looking at st IC From the top
with noteh up, pin 20 is the sixth From the bBottom on tha right
side, Bend the remaining pins ineard so they make Firm contact
when placed over the bottom [IC. Naking sure notches are matohed,
place top IC (pin 20 bent out) over the bottom IC. Repsat for
the third level, Stack chips W14 thouw ULT two high. BHend pin 20
outward on sach of the upper chips. @All pins on the battom chip
should be clean, straight, and free of excess solder foc prioper
Fit in the sockets. Kegp-the sndas of che bottom I pins fres of
solder and scrcaps of f Flurx before reinsaction. THE INTEGRITY 0OF
EACH SOLDERP JOIMT IS JUERY [MPORTAMT . After soldeacing and
carefully inspecting as IC pair, re-heat each, joint to INSURE
BDO0 WET-0UT DOF BOTH PINS. Attech a wire to sach bent out pin
20, mach wire shouwld be long enough to reach pin 1 thru pin 17 of
the U2B soclket. Make sore there NI solder boidges DRTwesn

ad jacent pins. Proceed to insert the chip stacks and connect tho
wires ( Chip Select Cohtrnol Leads ).

Chip Select CONTROL LEAD ASSIGMNMEMNTS

The "order" of assignment 1= critical tojproper opecation of the
HED+* PANMDISK, above 3B4K. Tha First 12 ehip select leads to 'pin
20 af sach memary sodkel are hardwired in the board daicrwoctly Lo
UZA. The next Four appear next ta the UPA sociket hales 13, 14,
15, 16, (This will take you up to S12K2 . next leads are
connected next to holes by U8B pin 1 thru pin ll, and pin 13 tlhau
pin 17 Cin ASCENDING 1.2.,3 ccder. The physical leocation of the
62856 memory chips is limited only to asdokets U3 throe UB anpd Ul2
thry W17 and should fnot ecceed thres high onless goo want to
sacrifice the adjacent slat in your PEE or F yow are expanding
beEyond -one meg.

After gou hawve gannectod the last) contrel lied, rechedk all

conneations, and ra-run the TEGTEST, all chipe should rest

good. Proceed to configure your card to ook the POS

(Caonfiguse to devide and imitialize the avallesble memory into

the size drives that YOU want, VEddum to enter the pags 3 NENU

sglactions and assign the ORIVE numbers.

PRINT out the DNOCE File and read Lt for a better underatanding

of how tha MNEMU and BOS work.... r”“m“g
E&J.E
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APFENOIX 1
REGTEST INSTRUCTIONS For Use on TI OR GEMEVE....
Insart the System Disk into Orive ona.

Memory chips can Fail, and 30 can amny of tha other components of your
RAMNDISK. In order to facilitate a test of your RANDISK memory, a TI
BASIC program called MEGTEST has been included on the Systam Haster
disketts. MEGTEST wipsa out tha ENTIRE contents of tha RANMDISK
including tha oparating systesm, so make sure you copy important Files
to a Floppy diskette before running MEBTEST. After crunning MEGTEST,
the oparating systesm must be reloadsd. .

Troubleshooting with MEGTEST will identify tha chip ® For tha bottom
lagar of chipa, jack # For the next Four chips and also tha pin numbsr
of the second U2 so you can trace or "pull® the control lead to
physically identify the chip in troublas if you have any

The Extanded Basic "Load” program 0SK1.LO0AD provides a manu salsction
to lopad NEGTEST. The MEGTEST program rolls up a SWITCH assignment MENU
and eska For tha nu-hlr of your DOIP SWITCH setting.

The test Nenu will thean appsar;

LUl for Ull TEST
CH) AERNORY TEST
[LY LOOP TEST

Whan "U" is Selected the Ull chip is Testad. Whan "M" is Salected tha
program Bsks how many chips are installed. Enter the numbsc of 32K

mamory chips.

It than procesds to Fill the ENTIRE mamory on the card with a ssrias
of aighteasn special numbars and subssquently test sach of the 3ckK
chips on your card to ses if they retain the valuss written. [F pgou
have a aingle-aidetd RAMDISK, 3 chips will be testesd For sach fiLll
number -— 6 for s double—sided; 12 for DSODD; 1B for S12K; 32 for "One
REG .

i

Iha [L) loop test is only usad to positivily identify a bad chip ‘using
a Digital Voltmeter or Digital Probe. The chip under test will bhe
pulsed on and off to allow a teast measurmet (HI LO) to verify the
physical location of tha chip under test. nMEGTEST does identify tha
"JACK™ numbar or tha U2B Pin that controls the chip with errors. .

You may Find ona or moras bad memory chips. Altarnatively, you may
Find that for certain numbesrs saveral chips appear bad. An sven more
rigorous test is tha Disk Manager ! comprehensive test. Tesat 6 af
tha sarisms has besan able to loceta problasma on double-sided cards that
no othar test detects. All such problems have been dus to poor soldser
comnnactions on piggy-backed IC's. IF youw Find arrors, that you cannot
correct, contact us regarding repair of your card.

Note: To uss DHM2 you will have to configurs the card with 7.3 in a
TiS54%A, renumbar the drives to twol2) amd thres(3d) (02 won't raad
abova Fouri4) drives) and test msach drive individuslly. iy prnn

g fi2]



APPENDOLX 2
IN CASE OF DIFFICULTY

s L Lt

F#ﬁhllll and "bugs" of various kinds have been Found with ma iy
computer products, and the HRO+ RANDISK will probably be no different
in this regard. Howsver, bacause the operating system For the card (s
in RAN, we can correct software problems by sending you & new disk.
You can help us to improve your RAMDISK by letting us know asbout ths
kinds of problems you experisnce in a way that will help us i1dentify
and correct the problem.

Whanaver you exparisnce a8 problem in using your RAMOISK, thars are
saveral quastions you should try to answer. The First is;

Is the Problem thes Repaatable?

Using the same piece of software or the same disk, can you make the
problem happen consistently. (While ramdom problems ere difficult to
diagnosa, we would still like to know about them.) If the problem is
repesatablea, try making it happen aFter powering-down your systeam and
wailting several minutes. Also try it immediately after re-loading the
oparating system (this will not affect the contents of your disk).

Any information you can provide to pin down tha Factors which causs
tha problem will be of halp.

Is the Problem Specific to the RAADISKT '

If you make a sactor copy of the RAMDISK contents to a Floppy, sat the
RAMDISK number at 6, and try the problem situation again using a
Floppy drive in place of the RAMDISK, does the problem occcur? IF so,
it may not be ralated to the RANDISK. In the process of RanbDlsk

sof twars development there have besan many times we thought thers wera
problams with the RANDISK only to discover the trus source of the
problem was mlsagshere in the system.

Is the Problem Hardware Related?
Use tha MEGTEST to check tha HRD+ RANDISK

If you do not Find errors, the problem is likely to ba in the software
which controls the RANDISK. When you have verified that the problem
is repeatables, that it is specific to the RANDISK, and that your .
harduares tests 0K, plesasa notify us of your problem so that it can be
corrected. ’

No Access to Floppy Drives

1f your system appsars normal on powar-up, but locks up when you try
to mccess your floppy drives, re-load the operating system as follows:
Powsr-down and wait two minutes., Remove the card and turn DIP switch
1 to the OFF or OPENM position. Turn switeh 2 to tha ON o CLOSED
position to sat the CRU base addrass at *»1200. This will allow the
digsk controller card to be sccessed befora the FRAADISK. Re-install
tha card and load the operating system as usual. Power-down again and
wait two minutes. Then remove the card amd re-sat the DIP switchas as
desired.

et bEetbitl
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APPENDIX 2 [Continued)

System Lock-Up on Fower-uUp

Occesionally (especially if you choose to experiment with writing Your
own routines for the card) you may Find that when you tucrn on your
computer, you get a blank scresn and that the computer is "locked-up”.
If you Find that this happens only whan tha RAMOISK is plugged into
the PE-Box, bad data has Found its way into thes RAMDISK operating
system memory, and tha operating system muat ba re-loaded. (Powar
down and WAIT Twl AINUTES before removing the RAMADISK cacd.)

Before the operating system can be re-loaded, the card must be made
“invisible” to the systam, If you have Mini Mamocy or DEBUG on a
SUPER-CART module, simply turn on the card (using thes CRU command and
antering a 1 for the appropriate bass address). Whean you see the LED
light, sat the contents of CPL memory address »>4000 to O+(it should be
»AR01 initially?d.

Alternativealy, you can follow this procedure with EditorrAssenblec.
I'],

1) Power-down tha console and PE-Bax; {f:f LfErlTEfi;
21 Turn an tha conmsole FIRST, thean the PE-Hox; | ALE 7y a0
; ' \ >
3) Enter E/A P dlﬁl .A..f
| {x]kk d
i !

%) Salect Option 5
. —r——

2) Nake sure system disk 15 in Oraive 1 and typs: in DSK1.CFG

e

E) Em-load tha REANOISK operating system. .

WAIT 2 mp+
IF this program fails %Efﬁhrk thy only other altarnative is to
power-down the systam, -remove the RANDISK, and take out one of tha
thras NI-CAD batteciss, Allow the card to atand for at leaast 15 to 30
minutes so the memory contents are lost. Than re-insart the battecy
and place the card back in the PE-Box. (RUNNING THE CARD WITHOUT ALL
THREE NI-CAD BATTERIES IM PLACE rfAaY CAUSE DaArMAGE TO THE MEMORY '
CHIPSI 2

Your lnuthm should mow power-iip nocmally. Re-load the opacating
system as usual .

Should youw nasd further assistancs, Yoo may write to or call
Bud Hills (419) 385-5946 (sorry, but our extremely low margins will
not allow us to accept collect calls,) 3
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OPTIONAL 32k MOD TO REFLACE P-BOX 12y CARD

by Geor Bowman
1s BKETCH 1€ for the HRD+2000 cards Uil
Serial #2000 to 2900 T='14 i
Farta 1 TRLSBA 1 1
1ist 1 i#4 FPin socket T
to agd 1 HM&Z22EL-LPi2
on the or 4325&-120 =
RAMDISK 2 IN34A Diodes
3 IN?14 Diodes 7,
4 10¥ FResistors 3
™y
ﬁ?ﬁ“
U208 SWI  u9 o =
| —
27 , ra
r
=
4 |
| b
& &

The semory MUST oe installed on top of the Ull memory chip. The control pins

and pin 28 (Vcc) must be izalated from the RAMDIGK circuit. To prepare the o4
memory for use, bend put pins 1,20,23, J6,and 28, Wires will De attached 1o =
conmect to the control circuit. The remaining pine will be piggy-back saldered
to the ULl memory chip on the Ramdisk {ses Flg.& for reference’. Flease note
that the addresc and data lines are shared and the separatioh of the control 4

lings Assure proper data handling.

Using the asbove skatch for reference, Froceed....
Install T INT18 diodes in Eﬁlialﬂ.l: a5 shown In sk#tch, and
4 [0k resistors in E14,15 14,17 and 2 INI4A dicdes in Eﬁ!?.IH.
Locate tha HOLES marlked on sketch P2 T s g 10, 1. R B L B
Holes 1 thru 1l are beside U34, holes = [ are by U20A,
Connect & #wire from

hole "1® to Rale "A° .
hale "2 to kale "3 and PBole "D* oy WU20A

h; hole "4" to hole "B

24 hale "2" to hole “C¢ G
hole "©" to gin 1 af the 224
hale “10! ko pih 24 : mEMAry cTip
heylp "1LY ®p pifns 20 ang 332 Uil B

{rorme nole of B {(+8v) to pin 28

The pasigst way to test the new J2K Mesmcry” is to remove the OLD 22w carad,
insert this NEW 32¢ and Famdisl, turn on tne system, enter Extended Basic,and
type SIZE and return. The Computer shoule respond withs

11840 BYTES OF STACK FREE

29488 BYTES OF FROGEAM

SFPACE FREE
A Big deviation in the Mumbers will indicats 3 roblem. A final test Will oe ta;
inad and run an assembly language program lile 1090, 1+ a proolem Exnists the
Program will not run. P 111
ff Sl § -






