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INTRODUCTIONS

The EPROM kit sou have Jdust rurchased allows gou to have ue  to 16K of
software ON-LINE at 811 times:. This eliminates the hassle of loadindg
rarer tares or cassettes everw time wou turmn on Your comnruber.

This board is desidned for wuge in S-100 Russ comeatible comeuber
systems. The board rFrrovides all rnecessary bufferindg (address ang daba)
and decodind recuired between the 8-100 Busa and the 2708 EPROMS.

FEATURES
H-100 Buss Comestible
Uses rorular 2708 (1K 2 8) EFROMS
FULLY BUFFERED 111
Addressable on 18K boundaries.
Ang ar all of the 2708 EPROMS maw be disabled
Selectable WALIT states (0-4)
On board redulators with adeauale heatsinking
F.Cy Board is solder masked and asilked screened
Gold rlated contact Tinders
ALL surrly lines extensively burassed
Z-80 or 8080 comratible
ALL sockets sre ineluded
GENERAL 3
Some rossible uses of this board i1nclude!
Storing hidgh lewvel landguasdes such as BASICy APLy FORTRANy whto.
Storing of gour Swustem Monitoar or Oeperating Sestem
Storing of Sustem Utility srodrams (i.e. Memorw teshtsrete.)
Programming of 2708 EFROMS is available st most fTull service comPuter
stores. The Cromemco Butesaver is also a8 very carable PROM burnery ask

around at the next comruter club meetirs. We doy howevers recommerd
that any FROMS burned on the Butesaver be prodrammed TWICE.
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ASSEMEBLY INSTRUCTIONS?

L.1 Using an ohmmeter insure that there sre no shorts hetween Buss sins
L ang 50y 1 and 2y 91 and 52y 2 and 50y 52 and 50, and 2 and 52.

L1 Install asnd solder 24 sin sockets in IC locations L throusgh L7.
Note that there is & noteh or indentation om a3ll of the IC sockets., This
should  be oriented in the same direction as the moteh showr orn bhe sillk
sereened comFonent lesend.

L= Similesrly instell and solder the 14 and 16 #in sockets for [C
locations 18 throush 25,

L1 Imstall and solder resistors RL through R4 and R7 (2,2 0HM)

™ Install and solder rower resistors RS ano RS (2.2 or 3.3 OHMS) .
L1 Install snd solder caracitors Cl throush C52 (.00 mfe dised.

L1 Imstall snd solder tantalum carascitors CH53 throush  C58 0 10 mfed).
Faw careful sttention to the rolarities merked on bhobth the caracitors
and the F.C. toard.

L1 Trstall and solder IC26 (7812 voltssgse redulstor). Note that
eatsinks are surrlied and should be mounted betweern the resulators  and
the F.Ce board using erclosed harduware.

L3 Inmstall and solder IC27 (7908 nedative voltade redgulator). Not o
Lhat the tab om this redulator is NOT at dground roternbtial arndg should not
touch the F.Co board dround slane or the other healsinks,.

Lo Install arnd solder IC28 (78095 voltadge redgulastor) using the same
Frocedure 8s above,

INITIAL TESTSS

L1 Notirmg that swstem dround is availabhle at the mounting tabhes of L[O2&
or  IC28y measure the outrut voltade of [C2& (L2VDC +/- S%) and IC28
CSVUNC +/~-53%).  The regulated outrut from these redgulators is on the lead
closest to the tor of Lthe F.Co bhoard.

L1 Measuring between swstem dround amd the oubteut lead of 1027 (toe
lead) should give a8 reading of ~-SVDC +/~ &%,

L 1 If the oubterut voltedges of IC 26-28 do mot fall within the above
mertioned randges thenm 00 NOT  reroceed with kil sssemblw. A defective
redulator can destrow ANY or ALL IC’s on this board, Determine the cause
of  ang out of srec voltasdges, IFf it turms out that ome of the resgulators
surelied by DRC is defectivey telerhone us for a rerlacemerl.
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L0 Install into their resrective sockets the following ICsed
IC17~74154 IC18-8T97 TELP=8T94
TC20~8T%97 LC21~3T97 LTE22-741.820
LC23-741.520 LC24-741.504 TC25-74175

He sure to check that all of the IC win #17s are oriented @Ln the srorar
dirvection as shown by the notoehes on bthe sill seoreened comsoment Lawout
{(or sockels).

[ Imstall and solder a 14 »in socket in Lhe location marlked WALT.

[ Install asnd solder an 8 =in socket in the locatiorn marked SELECT.

This comrletes assembly of the LN EFROM il

OFERATION:

Assuming Lhat wou have @ 2708 EFROM thet is already srodgrammed with wour
softwarey it is necessary to do the Followirg.

ANDRESS  SELECT?Y  The bhoard maw reside dn orme  of four locstions as
determined bw the SELECT socket Jumrers. Figure | shows each of the four
vrossible  dumser  confiduarations which corvessond Lo the four different
L6K blocks that are availilasbhle in gour swustem memorwy. Netermine whers
wo  want  wour EFROMS  to residey and Jdumeer the SELECT soclket Ffor Lhe
agrrorriate 1K bhloclk.

WALT  STATES: Fidgure 2 shows whiceh mins on the 14 sin sockel corressond
Lo the various number of WALT states which msw bhe selected. Note Lhat
some aof  the sins of the socket sre not used. O Lo 4 WALT states may he
selected, SELECT
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Figure 1 Figure 2

Ay EFROMS with access tLimes over 450 ns require WAIT states. One wait
state adds a8 500 ns delasw to allow the EFRIOM sdecuste time to owbsut
data.

Now that the board has been Jumrered for the vrorer hosrd address and
correct number of WAIT states v  the 2708 maw be inserted into the
arrarriate socket. ICL is the first LK of the selected 14K block and IC
146 is the last 1K, For examrley if wour EFROM is writtemn to reside at
the 1K starting at FOQOO then the bhosrd would have Lo be Jdumrered for
CO00 (i.e the last 16K bhlock) and the EFROM would be imserted into
L3,
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DISARLING AN EFROM:

Ofter it is reauired that some rortion of memorw within the 14K block
of  ROM  occuried by the EFROM bosrd be made availsble for obther uses. A
dopod examrle would concern wusing the FROCESSOR TECH. YOM-1 bosvd. T
YIM has 1K of on bosrd RAM which dis nmormally  locasted  at CCOO,
GConsidering the above exsmele where the EFROM bosrd starts at €000y  the
VIM  RAM would conflict with the 1K at IC4., To srevent this sroblem the
location &t IC4 must be disasbhled. This ie¢ accomslished by  imstalling
diode D4 with the cathode band to the right., Anwy EFROM now inserted in
the TC4 location camnolt be accessed hy the CFU. A uamber of  EFROM
locations oan he disebhled as recuired by wour o Farticoular swstem
configuration. TCL ig disabled by DLy 102 by D2vyeto.

THEORY OF OFPERATIONGS
The NeR.C. 16K EFROM card can be divided into ‘three mador oirouilt
Sress '

FOWER SUFPFLY- The 2708 recuires three voltasdesi+ SVUDCy 4+ L2VICy anag
<GVIC. These are rrovided bw IC’s 26 throusgh 28, Note that RS and Ré dros
some of the excess voltage on the unredulsted —18 VOC Line feeding  the
=5  VIC redulator (7905). The three regulasted vollasges arve common to all
16 of the 27087s. The combination of tartalum  ard disc cars  wrovide
byrassing for the redgulsators and a3ll IC/s. This sssures 3 nolse Free
enviraonment for the board comronents.

LECONING~ Board select is accomelished by decoding address lLines (Aldy
A15)., Two dates of IC24 invert AL4 and ALY Lo allow the Tour rossible
combinations  of board SELECT. The lower half of LC23E combines these two
~sidnals with status memorwe read (SMEMR)y  and  Boasrvd Dissble (defined
later) . This combirmation is inverted thern NANDed with srocessor dats Duss
P (PORBIN)Y C(iseothe CFRU dats IN strobe) which enables the data in (dats
tbuss  dnto  the CRU)Y  buffers driving buss sidnalse DLO throush O17.This
inwffer enable sisgmal (IC24 »inl0) is Board Select.

The wurrey half of IC22 combines ALl4 armid ALY to enable the chir select
decoder (74134), The inruts to the 74154 are ALO throudh A13.  Reing a
Pour  bit winare  to ome  of 16 decoder the oulruts select I of the 1&
2708 4,

Diades 0L through D16 are mormally not used Dol maw bhe imstsl led Lo
clisable 8 rarticular 2708, If the diode is in the circuit this allows
that corresronding cohir select outrut Lo dereraste Board Disasble (1024
pim 2) which inhibits the data in buffers whern Lhe CPU asddresses Lhe
disahled EFROM.

Wait stetes are dgeneralted hy 8 quad 0 flir flor (741785, If & wait
state has been Jdumerered then uron Board Select the readwy Line (FROY)
does low (sctive low) temrorasrily stoseing the CFU. The 74175 counts
vhase 2 clock wulses wuntil 4t is cleared by o FEYNC sulse, A FEYND
cannot occur  until  the wait state condition hes heen berminated.
Neranding wron which wait state Jumrer is installed determines how marw
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Fhgse 2 clock rulses are counted before the R oubtsut of the 74175 does
Migh releasing the ready lime allowing the CFRU to continue Lo rum.

BUFFERING- Address line AQ through AL3  are bhuffered bw continuousls
enabled buffers IC 20y2Lyand tor half of IC 19, The Dats In signals are
buffered bw IC 18 and the bottom half of IC 19y enabled by EBoard Select
NANDed with FOBIN,

LIMITED WARRANTY

DRC  Electronics warrants all  comronents in this kit to be Free fFrom
defects in material or workmanshisr for a seriod of 90 daws. Thye

defective rart must be reurmed to DRC and will be rexlsced at no charge.
Ay board rurchased as 8 kit which malfunctions during  the  warvanhs
weriod which  has not been subdect to sbuse and that has been sssembled
Wwith reasonable care will bhe rersirved or rerlaced a2t no charde.

Anwg unassembled kit surchased from IRC meaw be reurned within 14 daws of
receirt for a full Mo euestions asked" refund.  The ahove 90 dau
warranty also aprlies to asssembled lkits sold bhw DRC,

Ang board which is not covered by the above warramty will be reraired at
g cost commensurate with the work recuired. This charge will nolt exceed
$20 without srior arrroval.

This warrants is made in lieu of any other warranty eibher exerressaed or

imeliedy and dis limited in a8ll cases to the resair or reslacement to the
it involved,
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ORC 16K EFROM KIT-PARTS LIST

24 FIN LOW FROFILE SOCKETS
16 FIN " : e

14 FIN * ' !

8 FIN " 4 :

HEATSINKS (W/HIWR) FOR REGULATORS
+01 MFD, DISC CAFS

10 MFII.  TANTALUM CAFS.

2.2K OHM RESISTORS

2,2 OR 3,3 OHM DROFPFING RESISTORS
IN4148 SWITCHING DIODES

7805 GVIC REGULATOR

7812 12VDC REGULATOR

79205 ~GVDC NEG., REGULATOR

74175 TTL HEX D FF.

74L.504 TTL HEX INVERTER

741820 TTL DUAL 4 INF. NAND

BT97 OR 74L.6367 TRI-STATE RUFFERS
74154 TTL. 1 OF 16 DECOLDER

FRINTED CIRCUIT BOARD



