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236K DYNAMIC RAM DOARD

The MAF Be 255K Ram board has beesn designed around the B9-BUS system and is
therefore compatible with the NASCOM and BEMINI range of products. However
due to the requirement to provide *MEM EXT and to disable RAM in the lower 4k
thi=z card is not suitable for use with a NASCOM 1. The board utilises the
4854 64k dynamic ram chip arranged in four blocks of &4k bytes thus allowing
the board to be supplied in four sizes i.e. 648/128/192/2548k bytes.This also
means that expansion of the smaller sizes ig only a matter of adding
additional ram chips, since decoding for the full 254k is provided sven with
the smallest configuration. Up to =ight FAF 80 2546k ram boards can wused in
ohie system giving up fto 2 megabytes on line.

To faciliitate the use of memory which is outside the sddressing range of the
iB9 processor, circuitry has been included to allow full memory mapping and
flexible page mode operation thus offering the end user a wide range of
options depending on how the board is configured.

Caretully unpack your MAFP 254 ¥ RAM and examine it for any mechanical
damage. In the event of any damage please inform your dealer immediatly.

Your mew RAM card will have been shipped to you fully tested and working. If
your system is only to have one 258K RAM card and is to be ussd on either a
Mascom 2 or a GEMINI 53811 then the card need only be plugged intoc the

svstem., For other combinations read the section on link blocks.

IC45 is an 8 bit latch (74L5273) addressed at port FE, on power up or reset
211 pits are reset to €. This leaves port FF for paging of existing
Gemini /Nascom RAM/ROM cards, their paging system permits only 4 pages which
is +#ar too restrictive. Bits from IC4&6 are then further decoded by IC47
(741 5138 3 to 8 line decoder), LBl is wused to link @1,82 and 83, from IC48
directly to 5HA. 5B and 8SC {(Sslect A,B,E} on 'IC47, further decoding 1is
provided by 24 and 83 which are linked to the EN and /7EM of IC47, {(either (4
or GBS can be inverted by linking through IN and OUT on LBiY. This +then
provides & T bit decode or 2 Megaoytes!i! IC47 provides B page selecis to
LEZ (P& to F7). FO thru F2 are linked to select RAM blocks RO thru R3 on the
first of each pair of cards, and P4 thru P7 to select R thru RE an  the

second - ‘

This system provides for paging of &4k pages, with the controlling program
residing 1n  EPROM or "priority RAMY e.g Nascom 2 workspace RAM or Gemini
"Bytewide sockets".

This we consider is not an efficient way to control additional RAM. HMemory

maponing  is  probably the best way but reguires hardware modifications to
existing sguipment. we have therefore devised a scheme to page 32k blocks.

in £89 memory map at all times, and any 32k block from any 64k page
can be piaced 1in the octher half. Sestting the appropriate bits of IC48
selacts the required paging system. BIT 7 reset (@) selects &4k paging, set
{1} sslects 32k paging. FEBIT & reset (@) selects the lower 22k of page & as
cermanant with other 32k blocks beling paged into the upper 32k, oF st (1}
selects the upper 32k of page ¢ as permanent with octher 32k blocks being
caged into the lower 32k, BITs [ thiru 4 select the reguired &4k page and BIT
¢ selects the upper/lower 32k block from that page. If BIT 7 is reset BITs @
and & have no etfect. It takes a while for the full implications of this to



simk  in, but it ism pessible to contrel up to 1 Megabyte of RAM, using the
Sk mode to transter information and program control  between &4k pages,
which can be run independently of each cther using the &4k mode.

Im arder to achieve this a few changes are made to the link blocks. When BIT
7 oot IC4é4 is set 32k paging comes into cperation, iFf RIT & is @, whenever
the 28O calls for access to the lowsr 32k (addresses 9008 to 7FFF)  pin  F@
(Force page @) on LBl will go low, this is connected to EN to disable all
pages of RAM (05 becomes redundant), The same signal is then used to enable
page @ {(The P2 select on LBZ is ANDed with F@ by diverting it through IN and
QUT. I+ BIT & is 1, FO will go low when addresses B0 te FFFF are accessed.
BiTs @ and & are X0ORed ORed and ANDed as required in 32k page mode in order
to invert A15 if required so that bhe upper 32k of a page can be paged into
the lower 32k of the 789 memory map and vice versa.

Summary of port FE bits

.IE*-IT 5] BET select uppsr 32k block

RESET sglect lower 22k block
(Mot operative 1+ bit 7 is reset)

HIT L)

BIT & 3} .

BIT X9 Selects &k page (BIT 9 not used in 232k mode)

EIT 4 3 :

RIT &)

BIT & SET select upper 32k of page 9 as permanent
RESET select lowsr Idk of page ¢ as permanent
(Mot operative 1f bit 7 is rezset)

BIT 7 SET select 32k page mode

RESET salect &4k page mode

MEMORY MQFPING

Memmry mapping 1s a system where & fast TTL RAM is placed in between the 188
and the bus, this RAM decodes AL12 thrua AL to provide ALZ thru ALY, and it
iz therefore pogsible to map any 4k block into any 4k slot in the Z80 memory
map. NMote AMY block into ANY slot.

Im order to wtilise this system the link blocks are set up to use Ald ftheu
A7 to smelect which &4k page is to be used (this page will vary according to
whialtt 4k slot is being addressed by the 86 [ALI2-181.  Note that H12-15 put
out on to the bus may well be different to that put cut by the I8e.

The bemind 8813 memory mapped CPU card provides A17 but does not put it on
to bthe bus!!! Therefore only 312k bhytes can be addressed before vesorting to
paging  (MESS8Y) . I+ more RAM is reguired when using the GHIST details of
moditications to provide A19 can be supplied on reguest. Note also that this
card uses port FE to address the TTL ROAM, so L2 has to be linked b to ¢ sg

that paging iz addressed on pori FF.

FDMP&1QB]IIFY kIFH ﬂ?HER PRGDUL1S

(AT mentlmned abmva the MO “5& F RAM card can be used with most of the
saisting €9 Bus/MNasbus svstems. For sxample withouwt modification & MAP 2%6E
il card can wsed on a Mascom 2 whilst still retaining the existing monitor
and  workspace. A 2 Gemini GBii svatem can also incorporate these new cards




without any hardware modifications to the computer. Simply remove your
existing RAM card and insert the MAF RAM 25&6. The Bemini/Naszcom paging
system uses port FF whersazs our card uses port FE, this leaves pomrt FF for
the paging af, for example, EFROM -ards as before. Detzils for incorporating
edisting RA&M carde can be found later.

LIMK BLOCES AND STANMDARD COMFIGURATIONS

ALl the mamory patching is carried ouwt on two link header blocks. Each
nReader block is linked in a different way depending upon each card®s
poasition within a system and depending wpon the modes used. The +Followins
series of examples will be the most frequently used. The MAP 2S48 RAM  card
is supplied a5 set up in example 1 (Card Number One).

I+ existing RAM cards are to be intorporated, DD NOT enable rows of RaM an
LEZ2 which do not exist. '

EXAMPLE 1 BTANDARD CONFIGURATION (MNASCOM 2 2 GEMINI G811)

IZM/S4K FPage Mode System.

Card Number 1

LBl L g2
als 1 20 54 P i&s IN
17 2 420 19 SBE Pl 2 i-16 = QuUT
alg 3 -1 18 5C 2 % 1%-13% i4
&1 4 hH-18 17 FEN _ FZ 4 2—-12 13 Ro
825 @17 16 AL? Fg & 3-1il1 12 RrR1
BE 6 1913 15 EN FS & 4—10 11 R%
g 7 14 ouT F& 7 1 R
IN g i1z FCO 7 8 9
g4 2 i2 Q3
ie 11 86
Card Mumber 2
LBl L
Ais 1 29 54 el 16 I
A17 2 fo 19 &B F1 2 S—-13 15 CuT
alg = 5—-19 ig 5o P23 a—12 14
I 4 b—-ig 17 /En FZ 4 7-11 1% Re
Q5 P17 14 A19 =4 5 816 12 Ri
BT &6 15-13 15 Ed FE & 11 RZ
Qe 7 14 gur Fa 7 18 R3
IN 8 1% FO F7 8 2
o4 2 12 P95
ie i1 D&




Card Number 3

LEL

Al 1 L R A Fa
Ri7 2 4-2 i? BR i
alg = S-1% 18 sC F2
g1 4 &—-18 17 /EN 3
G2 5 8-% 16 ALY F4
83 &6 15-13 13 EN FS
e 7 17-3i4 14 GOUT F&
IN 8 172 FO F7

G4 9 12 &89

i@ 11 Q&
Card MNunber 4

Bl

61s 1 28 54 45
A17 2 426 i? 5B Fi
G518 = H—-12 1g SC F2
&1 4 &—18 17 /EN =
G2 oS 87 16 Al? P4
A 15-1i3 15 EN PS5
Be 7 17-i4 14 OuT i*é
iN B i3 FO 7

24 7 12 a3

LS i1i 86

EXAMPLE 2 GEMINI GBLIZ (Memory Mapper)

Card Nuamber 1

LBl

Aiéd 1 26 SA Fa
Al? 2 1-26 i%? SR 1
A18 3 2-19 18 &0 P2
a1 4 3-18 7 /EN B3
B2 5 715 16 ALT P4
42 & 1617 15 EN PO
Qo 7 ig4 OUT Fé&
IM g 13 FO F7

a4 2 12 Q3

o 1i G4
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Card Number 2

LBl LB2
Ald 1 28 BA FE 1 i& In
AL7 2 1-2a 19 8B FiI 2 613 15 OUT
ALlg 3 219 18 &€ F2 O3 712 i4
@21 4 EZ—-ig 17 /FEN P2 4 g-11 1% Rra
P 713 164 AlY F4 5 2 R
QI & 16—-17 15 Ed FS & 11 RZ
ae 7 14 DUT P& 7 19 RZ
IN B 15 FO 78 Ei
04 9 203
1e 11 8s&
Card Number 3
LE1l LB2
&l 1 23 8Bh Pa 1 is5 IN
Al7 2 1-26 1% SE "1 2 1-13 15 ouT
418 = 2=1%9 18 8C FZ 3 2-12 14
&l 4 18 17 /EN FZ 4 11 I Re
22 3 78 id AL Fq4 3 410 2 Ri
B & 1417 15 EN FS & i1 R2
o 7 1E-iA 14 0UT P& T 12 RZ
iN 8 ZFD F7 8 ?
Qg < 2 RE
16 11 Bé&
Card Number 4
LEl LR2
aid 1 2¢ 8h e i 14 IN
817 2 12 17 BRE 12 =213 15 oUT
&18 3 2-19 ig aC 2 3 &-12 i
N ) EZ—-18 17 /FEN P2 4 7~11 13 Ré
205 78 14 ALT P4 o S-18 2 Ri
S &6 14-17 19 EN o & 11 R2
pa 7 15-18 14 QUT F& 7 16 R3
IN 8 13 FO F7 8 ?
Q4 9 i2 RS
16 11 @&

The=ze cards can be incorporated to & limited sxtent. Firstly enswe that
theze cards are fitted with the Ils necessary f0r paging, (see RAM B or BReZ
marall, then snable them on & sage other than 9 {50 that they are not
selected on reset!.

In &4k only page mode {where controlling software is in priority RAMJEFROM)
simaply select a MAP RAM page which does net exist i.e page out MAF RAM  on



port FE, and then pags in the BEAM B or 38¢Y on port FF.
Wit 3E7&48 paging mode these cards can be selected as EPk blocks., but can
LY slected into eithes tﬁ“ lower or upper 32k according to  hardwars
For example. to ha 22k of a HaM B card selected ints the §ower
B memory map. 1iﬂ% 5%1 as snhnown in fig =. and switoch the FARE
age 3. For a B892 link BETL as shown in Fig ve. and switch B3
page 3. Winen selecting these 22k blocks seliect into the lower 352k
@ noresxistent FEF RAM Block e.g outpult FFh to ocort FE (this assumess t
not have a full 1 Magabybe of MAP RAMIIYY,  and then oubtput
Foots page 1n the RA&M B oy 3882, In order to snable the G897
of Lk & simple hardware modification is recguired. Find the )
hoie by pin 5 of either drill out the plated through Mole o
2 btyack  Funning it ON TOF of the beard, fhen connect a wires
bl PG S5ELEVT switch pin 2 and the above plated throwgh hole on the
Follow the procedure above for gaging out MaP  BaM
PQ ernable the firaet 22k or C3h for the second S
setully employved by our BIOE modificstions, ses
@1 29 M1 & 1 29 Ba
I i1 1e R i 2 I—26 19 Bt
e E 217 is Bl 2= 228 13 BZ
I 4 -1 17 B 4 =19 17 B3
= G417 i F 4 5 417 is5 F
& S—1d 1% E S5 S—18 i5
a8 7 h-18 ig9 D & 7 &—-13 14 D
7 a8 718 1% C 7 u F-17 i3 ¢
oow 8~18 I 8 % g-17 12 B
%1 i1 A oI 1A
fig fig v
it by adapting their MaF 256 FEM cards to ook tike
& {virtual diskl).Thi=z has an advantage that even & single
copy disk files. Bub the biggest asdvantage is that ofFf a
File access time which can be aghieved when the virtual disk
EME OYEed, Lo dinstance, assemblyv/compilliing time is st
and of course disk and drive wear and tear 1s minimised.
de & FREE modificsd service for many edlisting SYHLENS .
arg LE o very ussy frie it that it:-—
gristing hardware {w t MAalk RAP
i avatem wil i bt ses i RAM above o4k is present. If
e virtual according to the amount of spars  §e :
Tudess Yor an sxisting RAME/GESR card
Fuctions in Lhe BIUOS manual.
rezerve RAM,  in blocks of 22k, which will oot bes wused
FE for user reguiremesnts.
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&0 reguires 4Oy, at  S89ma (tvpically) fFfor o &4
additional &4k reouires only doma (fyvpically:.
fitted with lgsa than 596k i3  straight forsward, LSS
cyrle retresh,. &4k dvnamic RaMs tvoe 41584/°4844. inot
- 1O guarantes sucoesstul operation use devicss o
ilv solder the ICs irmto spare rows starting with ths
; W tonnactor and enaizle them by selsgcotion on LRE. [AE=
: REM at competetive prices, and if necsssary can fit and
4 mocest fee, For detalls of thiz o any other guesries
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