FERFIMS EMGIMEERIHMG
1004 Fleszant Auwvenuge
EBoane Cits, MI 43712
CELE s

Corgriabt 19=2



This Page Intenticnally Left Blank



BLUE RAM OFPERATIOHE .

GEMERAL. The BLUE RRAM contains the followinz features

1. 16324 Cleky butes of read—write randos access memord CRAMY which can be
write frotected either marnuallw or under proaram control, This memord is in
addition to the 058 (4K bates of screen RAM built into the Arcade. The
memore exranszion ofrtion adds another 1862384 bytez for a totral of I2TeE (32ZE
bytes of RAM. This memor4 iz located at XNC2ASFTEr or 000 Chex», HMote that
ASTROBAZIC treat:s nesative megmory addresses az references 1o SCresn memord
makins it impozzible to access more than the first SK of BLUE RAM memor4
usina that cartridss, Use BLUE RAM BRZIC for tull memory access,

2, 125 betes of additional scratch pad memorw which cannot be Frotected
from write arerations,. Thiz memord 1s 1u137ed at Xo-=245VS) ar AO00 Chexd in
a lek BLUE REAM and at %0-21920 or EO00 Chex? in a IZK BLUE BAM, Hote that
ASTROEBARZIC treats neasative memord addr*‘=ea a: references 10 SCreen Merord
makinag 1t imeossible to acces:s thisz BELUE RAM memord area usir that
cartridae, Wze BLUE REAM BERZIC for full memord acces:s,

m [

1.-
1]

3. HFA RAMNGE =witch to allocate the first 5132 (SK> betes of RAM to sither
U0l Chex? for normal uwse or Z000 Chexy for =ame cartridie erptlation, In the
latter position the RAM acts az if it were a cartridee flussed into the front
ot the Arcade and running a machine—code Froaram.

4, Two #iz3ht-line bi-directiconal I-0 rorts CFORT A and FORT Bl wherse and
line or combination of line:s w3 in cither Fort mas be asszianed a2z inedt
o outrpul lines wunder Froaram control, I-0 linez mas be reconfisured at will
under program control, b9 ofFerating several control resisters withia the BLUE
RAM .

5. Exterpal rfower and sround (450 and Ouvr availsble for Fowsrins additional
low power C<0,58) arrlications., The internal powsr surfrls has thermal
proteciion asainst overloads which results in the ftemrorars loss of Power
should an overload exizt,

&, Srecial ports available for RBULIO-MIM, CFU CLOCKE. I-0 OPERATION SYHC.
and I-0 WRIT SYHID for expansion to Cfuturel devices 2uch as florew d1ike
and wolce s4nthesiz,

¥, HAll external connections to the BLUE RAM are made via a 29 rin zero—
inzertion—force (ZIF3 zocket for eas¥ access, Thiz twre of sockst can
1

accommodate 24 pin pluss., companent leads. and bare wire end:s direct
without rizk of bendins. )

8. 2 2000 BRUD tare ports for use with BLUE RAM BRSIC. Cne port (MICH is
used for sawingd fFrodrams and data usins BLUE RAM BRZIC. The other rport
CEARY is used to reload Frrosramz and data saved usins BELUE RAM BRSIC.
These pPorts corerate onlv in condunction with BLUE RAM BRASIC. Usze the

tare interface Jack Con the cartridse or tare interface? when orerating
with ASTROERSIC or BARLLY BARSIC,



INSTALLATION PROCEDURE,

1. Locate the lon2 rectanslar "knock=-out" on the back center of the Frcade
casze, Uszins & small screwdriver or knife. carefullw remowe this knock—out
ensurin® that vyou do not poke the screwdriver or knife into the case more
than 1-4 inch. -

2. The 30 pin PC connector exrposed in the fFrevious step ma+ hawve its acces=
blocked or interfered with by a portion of the insulatins "fish parer" Just

below the circuit board., If this is the caze., the rortion which blocks
access to the full derth of the conmector must be removed, The eaziest
method of accomplishing this tazsk i to use a wvery sharep Exacto knite 1o cut
slots in the fish Farer at the edses of the acces:s hole., and bend it out of
the wa4, Ee sure to cut downward Cawas from the FO boardy to rrevent damase
to the Ccircuitraq, An alternate method involues removinsd the urrer cCazwe
rart, loosenind the board, and cuttins the fish Farer with scissors,

I, Push the BLUE FAM S0 pin edse connector all the was onto the PO board
connector until & firm stor 1 felt, Connect the small rlus on the pPower
moduie cord 1nto the the small (fraontr Jack on the EBLUE FAM and rius the
poer module iteelf into a suitable 1200 recertacie, Turn on the Hroades and
derrezz RESET. Thizs completes the installation Frocedure,

4, It =ou are usins BLUE EAM Csurer extendeds BRSZIC 1.1 in condunction with
the BLUE RAM. ensure that all switches on the BLUE RAM are in their back-
most CeE-RAM AUTD LORD:Y rositicns insert BLUE FAM Csurer extendeds BRZIC 1.1
into the cartrids: =lot, and derress REZET azain, "ELUE RAM BASIC 1,17
should be dizerlased at the tor of the screen in dark blus on & light blue
backsround. Thiz werifies rrorer inztallation,

5. The BLUE RAM contains non-wolatile {(staticy memaord and the contents
mas be frezerwed be leavins it rluased in, It will draw less than 5 watts
of Power when not in use and mad be lett in this "standb4” condition. =wen
with the Arcade turnped off,

WARMHIMHG!
Ensure that the power module cord plus remains rlussed fulle intoe the
BLUE RAMY FRILURE OF THE POMER MODULE MAY DCCUR IF THAT FLUOG SLIPE
FART WRY OUT OGF THE JACE!

CRUTION!
Do not remowve the BLUE RAM from the Arcade ba pullins on the cable!
Arrl4 remowal pressure Jdirectls to the edse connector either by Prains
from the cides with a small screwdriver or b4 remowinsg the Arcade caze
and pushins directle on the ed3ae connector,



SWITCH SETTINGEZ., There are three switches on the BLUE RAM for control of
MmeEmorY rands, memord write protection. amd the Z000 BRUD tare interface.

RAMGE SWITCH: The RANGE switch iz uzed to allocates BLUE RAM memard
to a particular startin® location or addrezs and haz two FPozitionz., The
&K~-RAM position is the normal rposition for this switch and allaocates the
starting address of BLUE RAM memord to 24576 (or &000 hexd, For examrle.
PRINT %(2457&2  prints the contents cof the first word of BLUE REAM memord.,
(Mote that the line number of the first line of a BLUE RAM BRZILC rrosram
normalle occuries this word.> The ZK-CARSS pozition of the ERMHGE switch
allocates the first EK of memor+d €0 that it dizrlaces the cartridae C1f
any which 15 plusged into the cassette slot on the front of the Aroade,
The onle use of thiz rosition is to emulate a aame cartridse by runnins a
machine—code proaram similar to those in the resular fame cartridass,
Future issues of the ARCADIAM will exerlore thiz feature further, Hlso,
see the CUSTOMIFE A GAME CARTRICDGE feature of the BLUE EAM UTILITY.

MODE SWITCH: The mode zwitch iz uszed to control memord protection
and has three positionzs., The RUTO pozition iz the normal rosition for
thi=z switch and allows memorsd Protection to be controlled by a rrosram.
CSee &CE4D and SO192y in the IMPUTS-OUTFUT zectiony  The RAM Coenterd
position disables memory write rrotection even if it was enabled b4 3
prosram, Similarle. the ROM rosition prevents all writing 1o memord,
excapt soratch-rad memord, regardles:s of and Frozvam instructions 1o the
cContrard,

TAFE SWITIZCH: The TAFE switch controls the 2000 BRAUD tarse intertace
and has two sositions. The LOAD rosition is the normal posltion of this
apitchk and allows Z000 BRUD proarams previously zaved usins BLUE RAM BRZIC
to be loaded back into the BLUE FAM uszins the sames BLLUE ERM BRZIC, With
the TRAPE switch in this rosition, line 0 of FORT B iz internallw connected
to the tare interface and ma4d not be used for other dewices, Howeswer, with
the TAPE switch in this position., 2000 BRUD tares mav be durlicated b

plasing the master tare from one recorder usinag the EARR connection., while
recording the durlicate on anather recorder uszind the MIC connection,

The ZO00U BAUD interfacs will control the record lewel and wave share of
the durlicate, offerina enhanced data fidelity in mand Cases The SHUE

L~ N
position is used 1in condunction with BLUE RRM BRZIC 1o =sawve Prodram
data on tare at 2000 BRI, This switch positicon 12 also used when 1t
neceszard to Wwse line O of FORT B for other than tars inFuat. The TRFE
indicator lisht is erermanentls connected to line O of PORT B amd mav thus
be lit under rrogsram control,. For exameple., EVLISZ0=1.8&C1520=0 will liaht
the TRFPE lieht when the TAFE switch 13 in the SHUE rfrosition.
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Decimal
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~-8192

-20e5
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Hexidecimal
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TFFF
caan

SFFF
Hiooo

HOTF

LFFF
ECOD

EO7F

- higheszt address
which Can be
accazsed by
ASTROBAZIC or
ERLLY EBRSIC



USING THE ELUE RAM WITH ASTROEBRZIC OR BALLY BRZIC.

EATENGED STRIMHGS, 0Of the mand wa#s to use the BLUE RAM in condunction with
with ASTROEBRSIC or BALLY BASIC. erobable the esasziest iz in the form of
extended strings. Fs “ou are aware, either of these BASIC:s will accesz ur
to 900 strins entries (with no prosraml usins the Bind symbol, If wou
write a 1000 b4te prosram (SZ=200 then onlw 400 s=trins sentries are
available., Howewer., with the BLUE RAM 8258 strinag entries (18448 for 32K
gPptiony are alwa4s available, resardlezs of the size of Your BASIC rrogram,
What s more, these strind entries do not "mouve around” or otherwise chanze
when wou modif4 wour BRSIC eprosram or load another eprogram. This makes
these srecial BLUE RAM string entries waluable for rassind larse auantities
of data between prosrams,

The BLUE RAM extended string entries are accessed using the XNiZa+245760
form to "pake" and "peek" valuss into the sxtended strindz, String entrw #0
theretore, iz at X{Z457E) (since 2x0+I457e=245T7E0, strin3s entrw #1 iz at
YOEISTE, #2 is at H{(24520x, etc. The MODE switch ihnuld be in either tThe
RAM or AUTO rFosition with RAM enabled. Performing a &01320=0 will enable
RAM mode in the AUTD position. Tre this short examﬁl_

10 FOR N=1 TO 295 25 count loor

20 H{Z=M+Z2457Fe =N ztgres =trins # 1n strina
S0 HEST N compPletes loor

40 FOR M=1 TO 25 another 25 count loor

S0 PRIMT %CZxM+245T8 Frints string content

=0 MEST M completes loor

T

You will note that esach of the firet 25 strind entries were 21t to their own
atring number, Mote also that the Z:x term FProvides betesz Yone words for
2ach strins entr4, A more efficient was of writin® the same Fro3ram i1s:

LG

O
o

24826 STEP Z:%NCRAM=H:N=H+1 HERT A

10 H=1:.FOR A= TO
2HE2E STEF ZiFRINT NOMMHEST M

457
20 FOR M=2 4?TL TO

A Frogram will alwavs be more efficient 1+ the Fro z tThe math

(2wl +245TE=24572 and ZxIS+24578=245253 and uses the results 3= the walues in
the Frosram statements 0 that the comFuter doss not haue to caloculate those
valyes over and ouer azain when the prodaram i1z r



INFUTAQUTFUT. The BLUE RAM contains two &-line bi-directional I-0 rorts.
The first & linez are referred to as rFort A while the second & lines arse
referred to as purt B, Either port ma4 be confiaured with anv line or
combination of lines beins in the INPUT mode (for receiving sisnals) or the
OUTPUT mode <(for sendin® sisnalsr, The followin® diasram shows the location
of each line of each rort on the 24 pin Z2IF socket:

fFARC O+ 01 2 3 4 5 & 7T OG04 b==C 0
HE B N T N -
i 0K v m=—— PORT A LINES === [ :
] [}
i & ———— POET B LIMES ~~—— + -~ -~ H
I & 5 W 1 H
r v e 3 04 3 2 10 ¢ T OO H
12 14 15 1e 17 12 19 20 21 22 27 24
FIM FLINCTION FIN FURCTIGOH
i Ground return for PORT R i3 Ground return ftor FORT B
Z Line ¥ of FORT R i4 Line ¥ of PORET E
3 Line & of FORT R 15 Line & of PORT E
4 Line 3 of POGRT R 1& lLine S of PORT B
] Line 4 of FORT R iv Line 4 of FORT E
& Line 2 of FORT A 1e Line 2 of PORT B
7 Line Z of FORT A iz Line 2 of FORT E
] Line 1 of FPORT R 20 Line 1 of PGRT E
] line O of FORT A 21 Line 00 of FPORT B®
14 +5 source for FORT R 22 +3 zource for FORT B
11 220 CLOCK for external s4nc 23 WRITHY for external s<4nc
1z ALGIGO-MIS to add or tar sound 24 IOREGCHY for external s4nc

#Hlzo connected to ZO000 BEAUD tare interface monitor light and iz held at
e when the TRPE zwitch is in the LOAD pozition. Flace the THFE =switch in ths
SAVE pozition to use the line fwith indicatord for other surroses,

The auwdio mixer C(AUDY port accertsz amd-or provides a3 1000 ohm +o— 2w
auwdic sisnal to be mixed with or extracted from the Arcade sound s9stem. Thisz
port ma4 be used to extract sodund from the Arcade to fesd into a hish fidelits
amFrlifier or to add sound such as a tare recorder voice -track or a woice
s9sthesizer., The CLK, ~WT. and -I0 =iznals are connected directly to the ZEU
microprocessor (pinsg &, 24, and Z0 respectivelw’ and will be used For circuit
s9ynchronization in future BLUE RAM add—on: such as disk drivesz., etc,



Frosram control of the I-0 ports iz accomrlished in EAZIC via the &{nd term
where n is an I-0 port number from the followina table:

RERLC: WRITE

x=&Onr &Onr=sx FUHCTIOHN
! H ezt Confisurez FORT A lines to be IMFUT lines or OUTFUT lines !
H H i accordin® to the value written to &{(1623. Each line is :
; : ¢ an INPUT line unless it is prosrammed az an OUTFUT line '
H H i by settina its correszpondins bit value into &U182): H
H H : '
: H H line 0 = 1 line 1 = 2 line 2 = 4 :
! i H line 3 = ] line 4 = 1& line S = 32 H
H : H line & = &4 line ¥ = 123 H
: H : ;
; H ¢ Examrle: To allocate PORT A lines 0. 1. S, and 7 az
] H P OUTRUT lines — &O1820=1+2+432+125 o GUIEZ =187
| | e e o o 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 e o e i
H H 162 | Confisures FORT B linez to be IMNFUT lines or QUTFUT lines |
H H i accordins to the value written to &C1E830 as with &C1E20 H
: H i abouwe, :
e ——— fm—————— ettt TS —— :
H Iad 18 § Hccessesz FORT A for date tranzferz to and from dewices :
: : : connected to PORT A. INFUT linez held higah 00,800 H
: H i during a read operation result in their corrszorndins :
! H tobit walue beinz read from 51663, A write oreration to H
: H i &C1E0) causes the correspondins QUTPUT lines to be =zet g
' H ioas indicated by the walue written to &016402, Emxamrle: :
: : i To set all even DUTFUT lines of PORT A hish 023,200 - H
! : i &lle0i=14d4 18464 or  &C1E00=ES,  To verifd thiz -
' H i PRIMT &{1805 MOTE: Outeputz mad read back as infuts. H
| ——————— fm—————— o e e e e e e e e e e e e e e e e e e e e e e '
H 161l H iel i Heocesses FPORT E for data transfers to and from dewices H
H H ! connected to FORT B as with &<1&602 abouve, :
HE o ———— L T Ty — '
H 128 i 122 | Acceszes line 0 of PORT A individualls, I+ line O is i
H : H held hiah during a read orFeration. a walus of 122 is :
H : : read: otherwize the value iz O, If line O of PORT A is i
: ‘ i allocated az an OUTFUT line. an9 walue written to SC128% H
H : it will cause line O of PORT A to be reset low (<0,8u2 H
H H V' without aftfectins an+ other line. H
P ——— | e B T e e e e e e e e e e e e e e e e e e o e H
: 1229 | 122 | Same as &(128) excert that it zfrrlies to linesz 1 throwsh !
i thra | thrua | r ot PORT A rezrectivelq, H
P13 H 135 :
—————— | ———— § T e e e e e e e e e e e o o o e e e e e H
! 136 |} 13¢ i Same as &U1228) excert that it arrlies to lines O throush |
i thru | thrue | 7 of PORT B resrectiuvelw, :
T 142 143 | H
P ————— | ——— b e e e e e e e e e —————————— e

]
H 144 | 144 | Same as &{(128) excert that ans value written to &C144% }
! i i will cause line 0 of PORT A to be set hiah (»3.2ul i
H : ! without affectineg any other line. H
H H e e e e e e e e e e e e e e e e e e H
I 145 | 145 | Same as &(144) excert that it arrlies to lines 1 throusah !
V thru | thru | 7 of PORT A rezrpectivelwy. H
i 151 151 ' !
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Same as &01442 excert that it aprlies to linesz O throush
7 of PORT B respectivelws.

H write oreration to &(1&d> sets the owverall oresratins
mode of the I-0 lines of PORT A and FORT B, Writing a
value of 0 allows inderendent operation of all lines af
both Ports, This is the normal mode placed in effect by
a RESET switch depression on the Arcade. &(1643=32
cauzes the strobed inPut mode to be activated wherebu
FORT A inFPut data iz latched az line V¥ of PORT B aces
low., Line & of PORT B CQUTPUT> is brousht low until the
prodram reads FORT A, indicatina that the INFUT data iz
beinrms held in the BLUE RAM, &C1643=9¢ cauzez the
strobed outrut mode to be activated whereby line & of
PORT B COUTFUT» i= brousht low to indicate new Jdatas has
been written to PORT B8 and 12 waitina for the dewice to
accert it., The device brinss line ¥ of PORT B low to
indicate that it has accepted the FPORT A DUTFUT data and
that the next outrPut mas now be written to FORT H.

HC1ed =224 causes 3 mode to be activated which iz similar
to &{1E643=38 excert that the QUTFUT data on PORT A lines
onl4 arrears while line V¥ of PORT B is held low b9 the
external dewice, GU164 =0 resetz the mode to inderendent
operation of all rort lines.

Ans orFeration with &£&43 etz the memors mode 1o ROM
whern the MODE switch i= in the AJTS poszition.

Frnd operation with &C1920 sets the memors mode to RAM
when the MIDE zwitch is in the HUTO Position,

- e e T e them i e M e e e @t W WS mew wher i e e W e e mae W M W W e e e

Outruut lines will onld sueprly 2ma. of current., Do not exrect them to
drive heaws loads, e z2mall relass or other amrlifiers where more
power i3z r2auired,

HIMG! WARHING! WARHIHG! WARMING! WARKWIMNG! WARRHING! WARMIMG! WARMIHG!

NCOT connect R.C. arfrliances directly to the BLUE RAM 1.0 PORTS!
EFR COMMECT POWER FROM A 1200 SOCKET DIRECTLY TO AHY FRRT OF YOUR

ARCACE OR THE BLUE RAM OR SEVERE DAMARGE AND SHOCK HRAZARD WILL RESULT! !

a4s or ortical isolators with at least 15000 isclation should be
d for controllins 1200 A.C. arrliances.



