ATAR] 400 48K MEMORY MODIFICATION INSTRUCTIONS

Compiled by Cary A. Crowell with tha
technical assistance of Bteven FP. Davies.

The follewing Instructions will Jdesporibe =2
step-by-step procedure feor upgrading an ATARI 400 14K
meamory to 480K, This will allow the ATARILI 400 teo uss
naarly all of the softwares and periphasrals avalilable
far the ATARI 800, imcluding the ATARI £10 diFk drive.

Once modified, the nmew memory will acstually
cofisume Jless powsr than did the original 14K, and will
present absolutely nme potential for damage te the rest
of the ATARI 404 circuitry.

The instroctions presums An slementary
slectronics ability on the part of the user: simols

mechanical, scldarimg, wiring. and parts ldentificatiomn
knowlaedge (i . &., do vou know the business snd af a
solderinmg irem, and gcan vou find pin 13 of an
integrataead cirecwit??d, All parts onm the ATARI circuit

boards arae clwmarly labslied, and these instructlens and
diagrams arms guite complets, #c 1t is lLikely that even
a noviose showuld hawe little Sdifficalty 1f ths
instructions are followed precizsely._

Mo trouble-Sshooting instrfrodatiomne are given,
becaose it L% impossibles to test the ATARI memory
witheut fest eguipment 251d = test Jig or axtandsr
eable. If a4 moadifisd EEmory dosex Dot work, ths bast
proecedure is fte review the instroactions and ocacsefuily
inapecl the woerkmanzshio of the modificatlions.

Implementation of these instroctions will most
definitely w#oid the ATARI P0-day warranty, amd 1t is=
doubtful that any ATARI service canter would attempt to

rTepair a modified mmit . Howevear, it may ba possible tao
AETATMgE Bervice on a4 personal level with a smallaerx
sarvice center. BEe saure ta keap thase inzstrooctions znd

diagrame for teference in the svant the Tnit Teguires
reapair in the faotucs.

A card modifisd 2§ describad here will ggt work
in an ATARI 800, and these instructions do not apaly tao
older BFK memory cards.

ATARI 1% a4 treademark &f ATAHI, Inc .

E 1783, C. Crowsell. Permlassion fis grantad for
non-ccommercial reproduction with acknowladgemant of tha

autharship.
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PARTS RE
guafmtity
3 fmmt
e
£ 13
113
£ 13
{813
HOTE :

decscyription
430 insuviated wirae
1K 1/4w Teslstors
i mid, 10w, tamtaliums capaaiter
Y4LE504 hezs Ilnwverter
FALELZE guad I-In ®muU=x
didd Z00ms 44Kx]1 dynamic RAM

The walues oif the resistors and capasciter azre
nat eritical. ANy reslstar valoem from £B0 ohms
to 4 7R, 2nd any capaciter wvalus from 4.7 teo 1%
mfd and 10v or greater, will work fine.

A muitable scurce for the 41464 dynamic RAM®'s

HOTE :
Ix
ODoKay Computer PFroducts
3250 Kellaer St. 2%
Santa Clare, CA ¥50%0
Thei1r current (Feb 831) price ix €5 4% sach,.
plus 31 shipping, plus tax (548 33 taotal)ld. The
T4LEDqd end V4LE5158 may also be ordered froem
DeKay for Z4 and 75 ocsnts. respectively, plus
tax ($5484% EZ7 taotalld. Pheoene (800) 8A48-8008B to
¢rder by Bbamk card or te f£ind cut the current
price (the price par 2ight chip sat ia
preseantly decreasing a2t the cate of sevsral
dollars a2 moenth)
The wire, Tesistors, and capacitor can ba found
at Hadioc ESEhack or any slectronics supply store.
TROLS
regu:red Spticnal
1% watt soldering iren (na larger!)d wire mtripper
socldar . oie reamOTET
wire cubtier DIF inserter
¥=Ahcto kEknife solIdar wick or
nesd!la nese pliers solder sucker

phillips screwdriver

DISASSEMBLY

1.1« 3
Z.¢ ¥
J.¢ %

Unplug the power, joaystick, fecordexr and TV
cablies .

Torn uwnit over and remcvs foor phillipe SCcrews
froem the baise

Toarn mnilt uwvpright, eoepen ths cartridge cover,

and ramove the top of the anit. The ksvboard
miust be flaexed Yo relsasns it from the clip that
attaches It to the top cower, Close ths

cartridge ocower .
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4.1 1 Unplug the kevbhoard amd cemove §L.
5.0 3 Unplug the sSpeaker and remove 11,

a . ¢ 3 Mote the rouwuting of the TY ocoable. 1ittk ookt tha
cirauit Board and metal enclesure adsenb 1y, a0
aet [t ppside down to the right of the base.
The circuvil boards could be separfated from Lthe
bease by nnpiugging the TY acable But it should
nat be NESESSETY e SEparate them.

.0 ¥ Aemove the e2ight phillips screws that attach
the metal shield To the DPotitom of fthe cilirTcult
hoacd, remove the shield and the scardbeard
insdlator EBEeneath il.

MOTHERBOARD HODITICATIOMNMS

MHOTE : These are the only modifications made toc the
ATARL 400 munmit it=self. They will preclude
noermal operation with a2 standard 146K memaory
card, bul the unit may be retlurned te its
artiginal configuration by simply Temoving the
iumper wires that will be added to the
motherboeard in the [followlng aSteps .

HNOTE : Alphabetical designations of ATART sockets skip
the letters G, I, O, and 0O. This muat be
considered when identifying socket pins in ths
following ateps.

8. As shown in Tigure 1, add the following four
jumpear wirses on the foil =ide of the mothsrs
board:

L 3 ‘From RAM socket pin M to cartridge sockat
pin &

[ X From BAM sockat pim M to gartridge sockez:
pim 14

[ from RAM socket pinmn R to IC Z103 socksl pin 14
f 3 From RBRAM zxockEat pinmn T to 1C Z103 =ocket pin 13

DISZASR HELY

¥_4 ¥ The mother board 1is free of the lasrge metal
ehaclosate, bat 1t 1= still piunggs+d Inte thwe
power supply board by a header connectior
batweens the boards . Disengages this connector
by applyving pressure Beitwesenni the Doards Lo
saparatese them, whila keeping them paralisl at
all times



io.¢ 2 The motherboard is Row tomplestely frese amd mavy
be lifted straight out of the metal snclosure.
Tuen the board over, unpluoug the 14K BAM card.
and aet the motherbosasrd asides .

16k CARD MODIFICATIONS

P09} Ramove JC°'s Z504 (FALS138) and ZT3I01 (74LEI03.

12 . ¢ ¥ Hamove IC'=s ZE505 thro Z512 €the sight memory

chipsl .

13 ¢ 3 Remove crparcitors €517, £%13, E%09%, and C505 .
These capaclitors leck like glass diodes and
may be sither clipped cout or unsoeldered. It

there iFfF any deoeubt about completing the
following modifications. they sheould be
carmfully 'nsolderesd =0 that the bBoard coold ba
repaired and returned to mormal operatioem tf
TeCESEATY

HNOTE . The trzece cuts thait are made In the fallowing
Ssbep are the only permanent medifications ta
the 14K cacrd. Te csut &£ trece, mike tweo
perallel cuts thru the traow, sbout L17514"
Apart. Cut deeply #nicough t6 go thriu the foil.
Then with the tip of the knifse, pesal the foil
complately away bestwasen the cuts. If 1t is

necasEary to return the card to ity mormal 158K
epefation &4 cul may be repaired by ficrmt
scraping the soldear mask {greasn coating! off
the foil nesr the cut, then soldering a bBit of
wWlre acrcss the Suat .

149. Make trace culs &t the following #£ixzx locations:
i 3 Ci on the component side {(Figurs ZAJ
{ } CE2 omn the component s=ide (Figore ZA)]
{ ¥ C3 on the foil side (Figaors 2B}
T % C4 on the foil mide (Figore IB?}
{ C5 on the foil =Eide {(Figuorms ZEH}
LI Céd en the foil side (Figurs 1B}

13 .¢ 2 Using a BPit of Bbare wire, Install & jumper at
J1l (wee Figure THI.

HMOTE - The two reslstoars and capacitor will be
installed in the follewing Steps . The elreualf
Board has ognussd fesadihro holes next to the
existing capacitors al! the indicated points,

that ars probably f[(Lilled with soldar. Cleart
out the feedthro holes Dsing &2 sSolder sscker or
sclder wick. Altesrnately,; ths nNnew componsntz

cponld be attaocohsed to the lexds of the amxisting
capacitors
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Connect one Ilead of a IiF resistor to the empty
feedthru at the right end af cspaciter CSZZ as

shown 1n Figurs 2hA, Cenect ornae lesad of the
other 1k resistor to Lhe empty Ffesdithrty at the
right #nd of capaclitor CS523. Thess two

capacitors are locatesd 1n the Jlewsr right
cormer of the circugit board to the right of
Z301 . Hend the body of ssach rasistor down so
that they lavy alongside the czpacitors. Cut
the free Iead of sach restatsr to i/8" .

Install the 10 mfd tantaljum capacitor acrioss

existing capacitaer CSDI. C301 is located af
the pin 1 end of ZS501. OBSERVE FPOLARITY aof the
tamtalium sapacitor: its positive lsad,

designated By & dot o7 & + sSign, MUET be be
criented as shown in Figure ZA, towards the
connecster #doe of the boarcd.

On the removed 74AL515%8., beand pins 5., %, 10, and
11 straight out from the Body af the IC (see
Figure 33.

Reainsert the 74L51i58 inteo its wmookset at 2504.

On the remaovad F4LE10, beand pins i and 13
Stratght 6ot from the bedy of the 2.

Reinsert +the 74L5180 inte its socket zit T501 .

On the new TALS15SA, bend all pins axcapt & a2nd
ié, straight ocwui frem the hbhody of +the IC.

Flace the new T4LS5138 “piggvback"” an top of thasa

TRALSZLISA at ZETS04 Fin B of the mew chip should
touch pin & of the Bottom chip;:; likewise ping
14 =should ftoumch. S lder pins § and 14 of thae

piggyvybacksd IC to TSO4.

On the new 74L504, bend all pins gxoept 7 and
14, straight oot from the body of the ILC.

Fiace the fiaw T7ALS04 “piggvback on top of the

74LE210 at IFO1I. Pin 7 of the new chip ashowuld
louch pim 7 of the bottom chip: Likewise pins
14 shouwld towah. Bolder pins 7 and 14 of thae

Piggybacked IiC teo ZTIO01 .

Uming barse 830 wirse, install the following
connNections betwesn pins aof the FTALSODA Tthat L=
piliggvyback at IES501 ({=xss figuore 3} .

pin T to pin 3

pin 4 to pim I

pin & to pin ¥ {(lay this wire directly Across
the top of the ILC:



i%. instaill the fcllowing wires frem the iadicated
IC*'s to the indicated tap points on the bosrd
{see Yigure 1IA), usirg insulsied #3800 wire,
L TI te 74LE04 pin B
L 2 T teo boattom 74L315%8 (Z504) pimn ¥
£ ¥ TA top uppeszr 74ALEL1 3B pgin 1
T 2 T4 to bottom 7HALS51358 pin 10
P ¥ TS te 741504 pim I3
i 3 Teé te 74L504 pin 11
o3 TY te upper F4L513I8 pin 15
{ 12 THE o Y4LS510 +LZ25013 pin 1
£ 3 T? 1o 74L504 pin 1
FAE I To the free ends af the resistore installed &£t
T10 and Tll, make the following connections
gsing #30 iosulataed wire
{ 1 ATLS te 74L204 pin 13
£t 3 RT11 te T4LSO04 pin 11
ra Install the taellowing connecticons belween pins
af the indicated IC "5, using #30 insulated
wira,
L upper FHA4L51Z8E pin 12 te 74LBI1D (ZSG61) pim 13
{ ¥ upper TALELIZIE pimn 13 te 7ALS04 pin 10
L upper Y4L3ILI58 pin 14 to 7RALE04 pimn 12 .
i ) upper 74LS158 pin I35 to lowsr YALS135E (ZI5097
pim 11
t b lower T4L51%58 {Z504) pinmn 5 to 7ALSIg (301}
pim I
ag.t wWhile cbserving proper orientation, carefully
Inmnserl the 2ight neaw 4144 memory chtips in
sockets ZTO05 thrwu ZETS512. Mote that these chigps
ATt® Susceptible to static mlectitricity dAamAgE
and should not be hsndled more Lthan ReceSFsEaC Y.
ASSEMBLY
1.0 % Heinsert the RBAM card,. and the CPU carcd if 1t
wasd removed, into their respeclive B&ckE®ts on
the motherboartd. Hote that the componsnt mides
cf the boards face ths Nearssi sdge of the
mothaearboard (the boards a0 bs inssrtad
backwards, and tf you do, all bests ate oif;:.
23 .40 3 Fiace the motherboard In position om the metal

encCclosare Allgn the coenhiector beatwessns the
motherboard 2nd power supply, and matas tha
conniector by pressing the boesards together .



b 2 I S
44 . ¢ B
I3 _0 3
A& € 1}
¥ .4¢
38.¢ 17
TEETIM
3P .
b LU

Replace the cardboard insulatey and metal
shield:; reinsert and tightan the sight phillzips
§C0 BTk |

Froperly reute the TV cables and mset the
ansembly inte the basa of the unit.

Replace the speaksr and plug it in.
Plug itnmn the kevboard.

Open the cartridge cover, (it the top ocover eon
the unit,., and snap the kEsyboard baskX inta
place .

Turfn the entire unit over., replace and tightan
the four phillips saraws.

Reconnect the power and TV cables, plug in the
BEASIC scartridge. and fturn on the powasr, The
READY prompt whould be displayed.

Tyrpe PRIMNT FRE{Q3

The amount of free memory, 37702, sheuld bae
displayed; this confirms that the compubter
tecognises it has 48K of memory avallable.
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ATARI 400 48X MEMORY MODIFICATION TECHNMICAL

DESCHIPTIQN

Medification of
il® net gulite
&K chips
the areas of power
~CAE gemeratlilen, and salect

as simple &s
Changes must

the ATARI

distributieoen.

1iF memory ocard For 48K
replacing the 14X chips with
be made to the cliresuttry ILn

address muitipisaling,
decoding .

Fower pins of the 4144 RAM are different than
thoee of the 4114 used on the 14K cartd The 491449 usmes
only +%%, while the 411é reaguires +12. +5, Egnd —-%w. on
the medified card, the +12 and -5 supplies are sut outk
compleately, amd Lthe AAM +1Iv conneations are j1umped ta
sURrply +3v for the 4:i4648"'s . A pins % are used far the
A? zddress line in the 4lsd, s this linme 1| s
disconnected froem the +5 supoly and the bBypass
capacilters are femoved {from §%. While the average
curreant drawn by the 4144 is lower than the 49114, thae
ingtanianesus current is apparently higher, =206 a bulk

bypass savpacitar
interference .
hddress limes Ald4
caTd and multiplexsd to
secilon 2 of IZI504
than the —-CAS circultl.
Aaddress 1ine conmnected
Te replacs the —-CaAS8
cascadec to prowide —-CAS
IMYSETLET S RBTOoVWIiOdE the Elll.'f
column address !--lt—l‘.lp
cirecmit would not
requirement of the 9144,

tha

The

i=

of the 4114,

The new 74L51%58 is
ciremit toe replace the BO
signals. A1 enfiabled the

ILE. ADY and RDS
afid 40=-48K memory

the |lower
the 3I-40

whenever a4 ROM cartridge is
EpACES Al3, AlIg, —HDS, and
74L51353E te provide 4 seleaot

those memory Llocks is

CArCtEldge.

i NMECESEFLECTY

is wWited as an

time of
have safely mat tha
which

added to provide a

and £1
card when the address

addressesd bot net

teg reduce screamn
and AI: must be Brfouvdht ento tha
G164 . Toe accomplish this,
address mux rathes
resoliing multiplexzed
te pin % of Lhe memory array
ceirsuit, fauf invertsrs a1 @
from the =RASD =ignai. The

necesEsary o meet the

tha #£)1&4 The eriginal
saf-up

i diffesrant than that
carfrd select
memory Bloack select

i=
polled high to disable
biocks TEspRctively
inssrited Ugsing thit memo by
=RDUS are decocded by the
#ilgnal whenaver one of

disabled By =

in
Ar®

The follewing two schematics Show the circmitry of
thae 14K card befores modificatlion, and the portion ef
the oard's oircuoitry that 15 shanged By Lhe 48K

modification.
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