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ELUE RrAM GFERARTIOMSE.
GEMERHAL . The BLUE RAM contains the followinag features:

1. 16384 J1ekl betes of read-write randowm access memora (FRAMY which can be
write protected either manually or under Prodaram control. Thiz memor4 1= 1in
addition to the 4055 (3E> bwtes of screen FAM built into the Arcade. The
Mmemore expansion ofFrtion adds another 187284 bytesz for a total of 3I2TES (IZE>
b4tez of RAM. Thiz memord iz located at XN(Z4S7Er or 000 Chex), HMote that
ASTROGEASIC treats nesative memorsd addresses az references to SCreen memord
makins it imrossible to accezz more than the first SE of BLUE RAM memord
usilm® that cartridas, Usze ELUE RAM BERZIC for full memor4 accesz,

<. 2% bates of additional zcratch pad memorw which cannot be Protectsd
from write operations, Thizs memare iz located at %O-245780 or GUOG Chexd in
a lekl BLUE RAM and a1 XNO=-2Z1%20% or EOGO Chexd in a 32K BLUE RAM., Hote that
RSTROEAZIC treat:s npnesative memors address
makins it imepossible to access this BLUE
cartridas, Uzwe BLUE FEAM ERZSIC for +ull m
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as reterences 1o SCresn memord
M memord ares usina that
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I, FA ERMGE switch to ailocat the first
000 Chexr for normal use or 000 Chexy §
latter Position the RAM acts az if it wer
9f the Arcade and running a machine—code
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122 CER Y betes of RAM to sither

i Bame Cartridse emglation, I the
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4, Two wisht=1line bi-directiconal I-0 rorts CFORT A and FORT B where and
line or comoination of lines maw be in either fFort mas be ass=isned a3 ineFut
or outrut lines under Froaram conteol, I-0 linwez mas be reconfiaured at will

r
under Prodram Control. b9 oareratins seweral control reaisters within the BLUE
REM .

= External rower and sround 450 and Oul available for rowerins additional
low power CX0,58 arrlications., The internal power 2urrle has thermal
Frotection asainst overloads which results in the ftemeorare loz:s of Fower
should an overload exist,

&, Sepecial ports availlable for AUDIO-MIK. CPU CLOCKE. I-0 OFERATION SWHD.
and I<0 WAIT SYHD for exepansion to Cfuture? dewvices such &= flores dicks
and woloce s9nthesis,

L
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T Hll iernal connections to the BLUE FAM are made wiza a 24 rin =
insertion—force (ZIF) zocket for sasw 2 This ture of zocket
accommodate 24 pin Flusgs. comronent leads. and bare wire ends direct
without risz=k of bendins,. i

€. 2 2000 BAUD tare ports for use with BLUE RAM BARSIC., Cne eport CMICY is
used for sawing Frodrams and data usins BLUE RAM BRZIC. The other port
CEARY 1z used to reload fFrosrams and data zaved uszins ELUE RAM BRSIC.
These Ports orerate onlvy in condunction with BLUE RAM BRSIC. Usze the

tare interface Jack Con the cartridae or tare interface’ when oFeratins
with ASTROEAZIC or BALLY BRSIC,



INSTRLLATION FROCEDURE.,

1. Locate the lona rectanalar "kanock—out" on the back center of the Arcade
caze, Usins a small screwdriver or knitfe, carefullw remowe this kaock—owt
ensurin? that vou do not poke the screwdriver or kaife into the casse more
than 1-4 inch.

i

2. The S0 pin PC connector exrosed in the Previous step ma< hauve its acce
blocked or interfered with bv a portion of the insulatins "fish rFParer" Jus
below the circuit board, I+ this is the caze, the fFortion which blocks
access to the full derth of the connector must be remouved, The saziest
method of accomplishing this tazk is to use a verd sharp Exacto kaite to cut
slots in the fish Farer at the edses of the acces:s hole. and bernd it out of
the waw, Ee sure to cut downward Jawas from the PC board) 1o Frevent damase
to the circultra, An alternate method 1owolwes remowing the uprFer cCase
Fart, loosenind the board., and cuttins the fizh fFarfrer with scissors,

~+ i

. PFush the BELUE RAM S0 rin edae connectror all the waw onto the P2 board
Conmector until a firm stor 1s felt, Connect the s=mall rlus on the power
module cord into the the zmall Jfrontr Jack on the BLUE RAM and Flus the
Fower module itselfd into a suitable 1200 recertacle, Turn on the Arcads and
derreszss RESET. Thiz complete:s the installation Frocedure,

4, It w0 are usinsd BLUE RAM Csurer extended? BREIC 1.1 in condunction with
the BLUE RAM. ensure that all switche:s on the BLUE RAM are in thelr back-—
mos T Cek-RAM AUTO LORLY roszition. insert BELUE RAM Czurper extended: BREIC 1.1
into the cartridae =lot, and defprezs RESET asain. "BELUE RAM BARZIC 1,17
should be dizrlawsd at the tor of the screen 1o dark blue on = liskt bluae
backaroumd, Thiszs werities FProrer installation,

5. The BLIJE RAM contain:s non—wolatile (staticr memord and the content:

W

ma4 be prezerwed by leawvins 1t rluszsed in., It will draw less than 5 wattz
of Fowmer when not 1n wse and mad be left in this "standb4" condition. suwen

with the FArcade turned off,

WHARMHIMNG!
Enzure that the rower moduale cord flus remains plussed fulle into the
BLIUE RAM! FRILURE OF THE PFOWER HMODULE HMAY COCCUR IF THAT PLUS SLIPS
FAET LAY OUT OF THE JACE!

CRUTIGH!
Do not remowve the ELUE RAM from the Arcade b9 Pullins on the cable!
AFFle remowal pressure directls to the edse connecior either be FPr4ins
from the sides with a zmall screwdriver or bY remosins the FArcade caze
and Pushinad directld on the edae connector,



SWITCH SETTINGS. There are three switches on the BLUE RAM for control of
Mmemary ranse, memord write fFrotection, and the Z000 BRAUD tare interface.

RAMGE SWITCH: The RAMGE switch iz used to allocate BLUE RAM memord
to a particular =tartins location or addres:s and has two positions, The
ckE-RAM pPosition i= the normal position for this switch and allocates the
starting address of BLUE RAM memord to 24576 Jor &000 hexd, For examele.
FRINT %{(2457V&> printse the contents of the first word of ELUE RAM memoard,
(Note that the line number of the first line of a ELUE RAM BRZIC rrosram
normally occuries this word.» The ZK-CASZS position of the RAMGE =zwitch
allocates the first 2K of memor4 o that it diseplaces the cartridas (if
an4 which is pluazsed into the casszette slot on the front of the Rrcade.
The onle use of this rosition iz to emiulate & same cartridse by runnins a
machine—code prodram similar to thosze in the resular sams cartridaess
Future issues of the ARCADIAM will exelore this feature further, M1
see the CUSTOMIZE A GAME CARTRIDGE feature of the BLUE RAM UTILITY.

W=

MODE SWITCH: The mode switch is uszed to control memord Frotection
and hkazs thres positions, The RUTT poszition i

the normal Fosition for
thiz switch and allows memors Protection to be controlled by a Frosram.

W

CSae HdEds and S01922 in the IMPUT-0OUTPUT =section? The RAM (centerd
position dizables memory write protection euven if it was enabled by &

Frosram, Similarly, the EOM rozition Frevents a1l writins to memord.
gxcept soratch—rFad memord, resardlesz of and fFrogram instructions to the
contrard,

THFE SMITICH: The THFE switch controls the Z000 BAUD tare interface
and has two fFositions, The LOAD position is the normal position of this
switch and 3lloes 2000 BRUD erosram:s Freviousls saved usins BLUE REAM BRSIC
to be loaded back into the BLUE FAM uzins the same BLUE RAM BRSIC., Mith
the THAFPE switch in this rFositions, line O of PORT B i= internall+Y connected
to the tare interface and ma<s not be wused for other dewices, Howewrer, with
the TRPE switch in this rFosition. 2000 BRAUD tares mav be durlicated b4

1]

Plaving the maszter tare from one recorder usins the EAR connection, while
recording the durlicate on another recorder usins the MIC connection,

The Z000 BAUD interface will control the record lewel and wave sharse of
the durlicate., oftferin® enhanced data fidelite in mare cases., The SAHUE
Positicn 1= used in conpdunction with BLUE FERM BRSIC to =awe programs and
data on tare at 2000 BRUD, Thiz switch position is also used when it iz
neceszary to wuse line O of PORT E for other than tare inFuat, The THFE
indicator light iz Permanently connected to line O of PORT B and ma4 thus
be lit under fFrosram control, For examele, &01830=1.8¢1S20=0 will lisht
the TAFPE lisht when the TAFE switch is in the SAUE fFosition.



RAMGE THFE

SUITCH SWITCH
ZIF SOCKET : d
MOCE

H VO SWITCH |
1] ] 1] ]
e e | e e e e e et R e &
i : : H Hn|
o ———— e + H H H ]l ———ERR JACHK
v CCCCCCCCLCCLE HE T H H H H|
: H COx  CO» O H
v CCCCCCOCCLCLLE : H|
o ——————— + V1] ———=MIC JACE
L H
EL UE EAM H 11 ———FILWER
H | JHRCE
e e ———————————————————— R
THRFE
IHDIICATOR
Diecimal ELUE RAM Hexidecimal
addreszz MEMORY MRF address:
2357 o e e e e e e + S0
H LOWER £k H
IZTeT i TFFF - hishest address
~JIZTEE e e + 2000 which -an be
H i accessed b9
H SECOMD 2k i RZTROERZIC or
-24577 | i 9FFF EBEALLY EBRZIC
—2Y5TE A e +  ROOO
\ SCRATCH-FAD FOR 1K SIZE
-24449 7 - =~ = = - - ' ROTF
] 1
: SECOMND 1k :
; ;
-£2193 | t+  DFFF
-8192 +-——————————————— + EOQOGO
{ SCRATCH-PAD FOR 32K SIZE |
-20E5 44— + EOFF



USING THE ELUE RAM WITH ASTROERZIC OR EALLY BRSIC,

EATENDED STRIHGS., OFf the mand wa<:s to usze the BELUE REAM in condunction with
with ASTROEBASIC or BARALLY BARZIC., fFrobable the easieszt is in the form of
extended strings. FAs “ou are aware, either of thesze BASIC: will access ur
to 900 strins entries Cwith no prosram? usins the Biny symbol, If 9ou
write a 1000 bete proaram (SZ=2002 then onlvy 400 s=trina entries are
available, Howewer., with the BELUE RAM 2258 strina entries (16442 for I2ZK
oPtion are alwa4s available. reszardlezs of the size of vour BAZIC Frosram.
What s more, these strind entriesz do ot "mowe around” or otherwise chanse
when You modify <our BRSIC froaram or load another program, This makes
theze srecial BLUE RAM string =ntriesz waluable for rassina larse quantities
of data between FPros3rams.

The BLUE RAM sxtended strina entries are accessed usinsg the XIZ2n+245760
form to "poke" and "epeek" wvaluses into the extended strinas. Strina entra #0

theretfore, is at XO245FED (since Zxi+24576=245TE0, strina entre #1 1z at
ZO24SVE 0, #Z 13 at HN245300, etc, The MOGDE switch shouwld be in either the
RAM or AUTO poszsition with RAM enabled. Performing a L£0192=0 will enable

FRAM mode 1in the AUTO position, Tra this short examel e
10 FOR N=1 TO 25 25 count loor
S0 H{Z2uN+2457e =M stores strins # in s=trins
Z0 MEST MW comfFletes loor
40 FOR M=1 TO 25 another 23 count loor
S0 PRIMT %oZxM+245780 Frints s=trina content
=0 MEST M completes loap
ere tota thelr own

(3]
DR £

T

e wordr for

You will note that sach of the firzt 235 ztrins esntries w
1 i
a3 ame Frodaram 1s:

string number, Mote also that the Zx term provides 2 b4t
each strina entr4. A more efficient wad of writing the =

10 H=1:FOR RA=24572 TO 24£26 STEPRP Z:XNCRM=H:H=H+1:HEST H
20 FOR M=24572 TO 294628 STERP ZUPRINT SOMAGHEST M

A Froaram will alwa4s be more efficient 1f the prozarammer does the math
(2142457 6=24572 and ZxI54+2457e=24825r and uses the rezults a3z the walues in
the prosram statements 2o that the comrFuter does not hawe to caloulate those
Values owver and ouer azdain when the Frodram 13 ranning,

-



INFUT-QUTRUT, The BLUE RAM contains two S-line bi-directional I-0 rorts.
The first & linez are referred to as rPort A while the second 2 lines are

referred to as port E. Either rort mas be confisured with an+ line or
combination of linez bein® in the IMFUT mode (for receiwvins sizsmals’ or the

COUTPUT mode (¥for sendins sisnalsd, The following diasram shows the location
of each line of each rort on the 24 pin ZIF socket:

fV A C O+ 0 1 2 2T 4 5 & 7 OG Poi==00
I 1 R 1 S —
DK W === PIRT A LIMES === [ H
i B ——=-— PORT E LIMES -==- + —= - H
HE & 5 W I H
7T o S04 3 2 10w T OO H
12 14 15 1€ 17 12 19 26 21 22 27 24
FIN FILMHCT IO FIH FUMCTIOH
1 Ground return for PORT A 13 Grownd return for FORT E
2 Line ¥ of FORET A 14 Line ¥ of PORET E
> Line & of FPORT A 5 Line & of FORT E
4 Line 5 of FORET A 16 Line S5 of FORT B
= Line 4 of PORT R T Linae 4 of FORT E
& Line Z of FORT R 18 Line 2 of PORT E
ra Lime =2 of FORT A 13 Line 2 of FPORT B
z Line 1 of PORT H 20 Line 1 of PORET E
= Line U of FORT H 21 Line O of FORT B#
10 +5w source for FORT A 22 +35u zoutce for PORT B
11 220 CLOCE +or external s4nc 23 WRITOMHY for external s4nc
1z AUGIGO-MIM to add or tar souwnd 24 ICREZCHY for extaernal s+4nc
*#Hlso connected to ZO000 BARUD tare interface monitor liaht and iz held at

O when the TRPFE zwitch is in the LORD pPozition. Flace the THFE switch in the
SAUVE Poszition to use the line Cwith indicatord for other FPUrFoses,

The auwdio mixer (AUDD port accerts and-or Prowvidez a2 1000 ohm +-— 2u
audic signal to be mixed with or e ra:Ted trom the Arcade souwnd svstem. This
port ma4 be used to extract souwnd + rom the Arcade to feed into a hish fidelitw
amrlifier or to add sound such az a taPe recorder woice -track or a waice
s9zthesizer, The CLK, -WT. and ~I0 =isnals are connected directly to the 220
microproceszsor (Pins &. 24, amd 20 respectiveluy? and will be uzed for circuit
sY¥nchronization in future BLUE RAM add-ons such 2z diszk drive=., etoc,



Frosram control of the I-0 rports is accomrlished in BASIC wia the &ind term
where n iz an I-0 rort number from the followins table:

RERL: WRITE
®=&Cny  &HOni=x FUMHCT ICGH

H H ez V' Confisurez FOET A linez to be IHPHT linez or QUTFUT linez |
H H b according to the value written to &O1eZl, Each line 1= H
H H v an IMPUT line unless it is prosrammed as an OUTFUT line H
‘ H H by =etting its correszpondinsd bit walue into &OIleZ: H
H | : H
H H i line 0 = i line 1 = 2 line 2 = 4 :
' H H line 3 = ] line 4 = 1& line 5 = 32 H
: H : line & = &4 line ¥ = 122 H
H H H H
H H ! Examele: To allocate FPORT A lines 0. 1., 5, and vV as H
] : VOOUTPUT lines — &SO1EZ0=1+2+32+128 or LoleZs=187 H
| ——————— | m—————— e e e e e e e e e H
H : 182} Confisures FPORT B linez to be IMFUT lines or QUTFUT lines |
: H H accordinsg to the walue written to &CIEZ3F as with HO1e20 H
: b i abuouwe, H
e | ——————— e ———————————— '
i 120 H 1e0 ! Accesses FORT A tor data transferz to and from devices H
' ' H connected to PORT H. IMPUT lines held hish X0, S0 :
H H : durins a tread oferation result in their corresorndlns H
H H h Bit walues beins read from &SO180h, H write areration to H
: H VS C1Elr causes the correzeponding QUTFUT 1ines to be zet H
‘ H H as indicated bv the walue written to &OI18GH, i le: i
: H I To zet all ewven DUTFUT lineszs of FORT A hish 053 - H
H H H SCleln=1+d+1e+84d  or SOlelr=335, To werifq 1+ H
: ! H FRIMT &doleis MOTE: Outputs mad read back az inFuts. H
P ———— | ————— o e e e e e e e e e e e e e e e e e e H
voo1el b 1el 0 HAecesse:z FORT E for data transtfers 1o and from dewices :
: ' v oconnected to FORT B as with &C1edl above, :
|~ ———— | ————— e e e e e e e e e e 4
H izz 22 { Accesses line U of PORT A indiwvidualls., I+ line 0 1= :
i H H held hiah durin® a read orFeration. & walue of 122 1= :
] H : read: otherwize the walue i= 0, I+ line O of PORT A is H
H H i allocated as an JUTFUT line. an4d walues written to &CO12E80 :
i H ' will cause line O of PORET A to be reset low OO0, 800 H
i H H without aftectinsd and other line, H
f——————— | —————— | e e e e e e e e e e e e e e e e e e e e e e :
H 122 125 t Same az L0122 excert that 1t afrrlies to linesz 1 throush :
v thru | thru i 7 of PORT A rezrectiwvelq, H
H 125 | 135 : H
| ——————— | mem———— b e e e e e e e e e e e e e e e e e e e e e e e e e e H
: 136 | 136 iV Same az &0122) excert that it arrliez to lines O throusah |
i thra 1 thru H T of PORT B reszspectiuvelws, H
: 14Z 142 | H
] 1]

______________ !
H Same asz L1280 excert that anvy walue written to &C1443: b
H will causze line 0 of PORT A to be et high (3,202 H
H without affectina ane ather line. H
) 1

L}

: H t Same as &(144> excert that it arrliez to linesz 1 throush
V thre | thru V7 of PORT R rezpectivels.,
i : H
] 1]



READ URITE

x=&(ny  &{ni=w FUNCTIOHN
H 152 152 Same as &uld44) excert that it arrlies to lines O throush H
i\ thru thru 7 of PORET B respectivelwd, H
H 159 15= :

H write orFeration to &C184y sets the owerall orFeratins
mode of the I-0 lines of FORT A and FORT B. Writins a
value of 0 allows inderendent orperation of all linszs of
both rPorts, Thi= i= the normal mode placed in effect b
a RESET switch depreszion on the FArcade. &{(1643=32
causzes the strobed inPut mode to be activated whereab«4
FORET A infPut data iz latched az line 7 of POGRT B 3oes
low, Line & of FPORT B COUTPUT> iz brousaht low until the
Froaram reads FPORT A, indicatins® that the INFUT data i=s
beins held in the BLUE RAM. Liled =% cauzez the

strobed outrput mode to be activated whereba line & of
FORT B COUTFUT» i= brousht low to indicate new data has
been written to PORT A and is waitins for the dewice to
accert 1t, The device brins:z line 7 of FORT B low to
indicate that it has accepted the FORT A GUTFUT data and
that the nex<t outrut mas now be written to FORT H.

SCled =224 causes a mode to be actiwvated which iz =imilar
to SC1Ed =38 excert that the OUTFUT datas on FPORT AR lines
onle arfFear:s while line 7 of PFORT B i= held low b9 the
external dewice, &C1840=0 rezetz the mode to inderendent
operation of all rfort lines,

- - mem mem me mw me mm e e mem mim G W me e @ m-

H £ £ H Hied ofFeration with SC6ds setz the memors mode to ROM H
: H vithen the MODE switch is= in the AUTO pozition. '
| S o e e e e e e e wime edies: e b o i e e o B aee i i e b S R e e e om0 o S S i A o B R, R S e
1 i

13z 152 the memore mode to RAM

And operation with &O192F zets
when the MODE zwitch is in the AUTO poszition,

NOTE: Outrut lines will onlY surrly Zma, of current, o not exrect them to
driwve heawd loads., Hze =mall relads or other amelitiers wherse more
Power 1= reaugired,

e e e e e e e e e e e e e e e e e e e e e e e e e e ot e e e e e e +
VO WARHIFG! WARHIMHG! WARMIHG! WARMIHG! WARHING! WARHMIHMG! WARMHIMNG! WARHIHNG! !
i Do NOT cormnect A.C. arrliances directlwe to the BLUE RAM I-0 FPORTS! H
{ HEVER COMHECT FOUWER FROM A 1200 SOCKET DIRECTLY TO AMY PRRET OF YOUR :
i RRCALE OFR THE EBLUE RAM OF SEVERE DAMAGE AMD SHOCE HAZARD WILL RESLLT ! '
i Rela4s or wrtical isolators with at leas=t 1500w icsolation s=hould be :
i used tor controlline 1200 R.C., arrliances. '
e e e e e e e e e e e e e e e e e e e e e e e e o e e e o e e s e e e e e e e +
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