
1'1. R. C. 161, EPROM BOAR n MANUAL . PaS/r,' :l 

IN TRODUCTION : 

The EPROM kit ~ou have ~ust purchase~ allows you to have UP to 16K oT 

software ON-LINE at a l l times. This elimi n ates thu hassle o f loading 

.-;,aF<f:? r tapes 0 p caSSt_ t. tes E','ve r'::l t imE.I 'JOU t..u rn on ~~au f' eCHhPU t.t.\f' . 


ThIS board is desi~ned f or use in 5-100 Buss compatible computer 
$~ste nI 5 . The board provides all n ecessary bur 1'e" i rl~ (add r es~; ar,d dal~;) 

and decodins reau ired between the 8- 100 Buss and the 2708 EPROMS. 

FEATURES : 

S-100 Buss Compat~ble 

USes popular 2708 11K ~ 8 ) EPROMS 

FULL Y BUFr E I'~E1'I I I ! 

Addressab l e on 16K boundarie~ . 


An~ o r all of the 2708 EPROMS may be dIsabled 


Selec t able WAIT states ( 0 - 4 ) 


On boa r d r egulators with adeauate heatsln~lng 


P. C. Board is so l de r masked and sil Ked sc reened 

Go ld p l ated contact finSers 

Z-80 or 8 0BO c ompa t Ible 

AL L s o ckets a r e included 

GENE F~AL : 

Some p ossible IJses o~ th~s b o a r d 1nc14Jde : 

Sto r i n g high leve l l a n g uaSes such as BASIC . APL. FORTRAN. etc. 

Sto r ing or YOUr Syst e m Monito r Dr Ope r a ti ng S~stem 


Storlng O"p S~stem Utility p r o ~ rarns ( i .e . Menlo r s t es "t s,etc . ) 


ProlilramITli n g of 2 708 EPROMS is a ail a bl r. at most. r. II s,Jr 1ce cO II,P.)t, ('r 
store s . The CI' om e mco B"tesaver i~. also a ve r y cal>abl e F'ROM . urns !'. <ls i, 
, rou n d a t t he ne wt compute r c l u b meetlnl. We do. h o we ver . r ec omll, e n d 
that an" PRO MS b ur ned on t he B~tesave r b e proSramm~d TWICE . 
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ASSEMBLY INSTRUCTIONS: 

[J UsinS an ohmmeter insure that there are no shorts between Buss p ins 

1 and 50, 1 and 2y 51 and 52, 2 and 50, 52 and 50, and 2 and 52. 


I: :I 
Note 

In~:d,al l and 
that there is 

!;.o lder 
a notch 

24 pin SOC~k(0ts in IC 
or indentation on all 

locations 
of the Ie 

:I. thT'Cl l.I slh J 7. 
sockets . l 'hi5 

~:;hDlj.t d bf.·~ 0 T' i ent ,('.?d in the !:,<:I mt? di r~?ct ion ab th e::! r",D tell ",ho wn on the:> '5 ilk 
';,c T'eened CCIITIF'onent 1 (i'!~.'lend • 

[ :I Similarl~ install and solder the 14 and 16 pi n sockets f or I e 
locations 18 tt1T'DU £!h 2:5 . 

I: ] In ~:; tall and sold(;)I' r €:. ' s i 5 t o r ~:; F~ :1. th T'o'..I ~3 h 1:;:4 and FO I ~? • ::.' 1\ m lt'1 ) 

,.,[: J I n ,,;tall and sc) Ir:.lf:.' f' F'()W (;.~ T' I' (? ~:, :i. !:> tor s I:~ ':j and r\ (.) ( .')- • ........ (J I' 3 • :3 ClHM!:; ) , 


[ ) In s tall i:l l-I d !50 1 d(,·.' T' C a I'" a c :i. t () r 5 Ct throlJsh C:7j~.~ ( .0 1 1l,1' ,··! ..0.1 1 · iC ) , 

1::1 I I-Is t a 1. 1 and s (.") ]. (.I c~, r tan t iii 1 u IT! cap a c :i. t OT' 5 C ::;j 3 -L h Y' C) t .I ::1 h C!"i H ( 1 0 ITI f ..j ) • 

P a ~~ ca r e f Ij 1 atterd~ i on to t ,he PCJ 1a l' :i. t :i. e Co; ITt a I'k (~~r:j 01-1 t lO tl"! t he c a F" a c: :i to r!; 
and the P . C• board, 

[ J ..n~;tal l an d ~o;() l(:.I(·:!T' IC26 ( l01::> v o ltaBE" r(·:·'~.\l..Jl;:lt O T' ). NnL p t h at 
h€~at !:, ink f,; ~l I'e SUf"'P 1 i ed .3 rt r:.I ShD IJ 1d b(~ ITIDun 'l, (~ d b(·~tw r\ c·:)1""t t hE'~ r(·~ ~.cl 1J Jato l' ':; d n rj 
the p.e . board usin~ enclDsed hardwa re . 

[::I Ins tal 1 and ~:; D1 d (~ r I C2 7 ( "7 9 0 :5 n e ~:.l a t i v p v (;) l td ~'.! c'·, l' e 'J 1..1 1 d to r' ) , N(J t j (' p 

· t~lat the tab on this re~ulato l' is NOT a t !~\T'<:)1.Jnr.:I pot \·:' rd, i.d J d r'ld C:;~ ·1Ul.Il tj I ,o t 
t c) I.J C h the P. C. b (J a l' d B r 0 1..1 n d F' 1 a n (~ D l' t , ~ ' l e 0 t l' G~ T' h (7) a L';; .I. I I k "; • 

r J In~:;ta11 and ~:;Dlder 1C28 (700:=;; v(Jlta ~:1l~ T'(':.'5,.!uld t\. T' ) 1..I ~:; i. I""t~:! t h (·' ; n I T' ~' 

procedure as above . 

INITIA l... TESTS: 
[] Notil""18 that s'.:lstem '.ell'ound i':; availab l e at t h e,> ITIC)u ntLI- I ~: ! t, l~\ ':; uf I C:.)6 
()f' IC2B~ ITleaSUT'f? th(·~ ou t put voltag(~ of IC:.~6 ( l:O>VDC +/ .... !:.~ % ) , lrtel I C2~i 

(5VDC +/ ··.. 5%) + Th~~ T'eguJ.at€~d output frcllTt t,h es(·~ T'r~,g l..I 1at o rs :i.<:; (")1"'1 t l ,e i (?n d 
close!:,t to the tCI)'" of the p. e. boaT'd. 

1::1 Mea!:; I.lrins bf~"l,W(~€-~ n !:;\:I!:,telTl . ~r()unr.:l arid t.he Du tf"ut ](.:,';3(.1 ul" J C2 / (t or" 
lead) sholjJ.ci !3i ve a T'eading of · -· ~:.:jVDC +/ .... !::j%. 

[ ::I I f the C) ' .i"l:,F' l..It volt a .'jps of I C 26·_·213 (:.I n rlc)t fa 1"1. w:i. th i. I', t h (',' a hove 
ment i o ned ra nges then DO NOT proceed wi th ki t asselT!bl!~ . A defective 
resula t oT' can destro~ ANY or ALL IC's or, thi £ bo ard . Detpr mi ne t h e cause 
of an~ out of spec voltas8s . If it turns out th a L one of t h e rp~ IJ l ato r s 
~:; Uf·> P 1 i e d b ~ DF.: C i s de of (,~ c t :i. v €.~, t f,! :I. EW h 0 ne u .:> of' () r i:l r e r" :I. aCE' tlle r'I t • 

http:sholjJ.ci
http:C:;~�1Ul.Il
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[ ::I i nto their respective sockets the fol1ow in~ les: 
IC17-74154 IC18-8T97 Ie.l. 9··.. {3T91 
IC20- 8T97 IC21-8T97 l C 2 ? -' /4'~J2 () 
IC23- 74LS20 I C24 - 74LS04 T C .2 :5· '7 4 1 7 ~::j 

He su re to check. that a 11 (Jf th(·", I C I"' i n 'it 1 's <:l re () r i (:') I", 'I:. ,·::>d :i. 1"I '!',h e f'" T' (JF' C T' 

direction as 
( o r socl-:,ets) • 

sho wn b':l t ,hf.. notch(~'s e>1"I t,h(~ s :i. lll,. (~cr'c-~('~,,(~~r:.l CDITIF·Dr·'(·"I' II:. l a~u l..l t 

r ] In s tall and so lder a 14 pin !;iocket I.f'I the locdt jon ma y' kf",j I.J I~J T. 

I: J Insital :I. and so lder ar, B pin (;. oekc-? t in t,hc:') loc aL 'iClIi ITI a 1" 1-: E'd ~)F l... r:; . CT . 

(~s!:) unlin!i.\ that '.:IO'J hav f.:.' a 2708 I:PF~OM that i ~:; al T ' f.' a r:.l '~ p l"D!.:l I' a ITIITi (·?(.i w i l~ h ',,;U I..I !' 


software, it is necessar~ to de> the foll Dw in~. 


ADDI:;:ESS SEL.ECT: Th(·:·~ bOdT'rj ITla ~:1 T'e,,; :i. ('1 (~ 111 olle nf f o u r l ucati() I I ~;:' d ~ ; 


detDrmined b~ the SELECT socket ~uITIPers . FiSurD 1 shows ea e l1 o f th e FOl..l r 

PC)SS i b 1 e JI..lIrr!"e r cO r'lf :i.".=11.1 T' a t:i. orr~;; wh i c h co )"(':~ ~:;F' Cll"ld to t h(.;: ("0 I.J ( .j :i. ff (,-~ 'J" ( I Il l. 


161\ b 1 Del-.. s tha L a I' (. aV'3 i 1 ab 1~' :i n ~OI.J l' <;~5 tenr 1,(, (·"ITI C) r',1 f.i E' t . (/,1 Y' ITJ :i.I"IC~ 1..011'1(.,1 \ ' (.} 


~:IC)I.J wa n t '::l 0 1..1 r E:F' I:~ClMS to T'<-:-~<:;:L r:.le ~ a l"It:! ,jl..lIT,r:' (-,~ '(' the:' B[' .[CT;o c I: (.:.~ t f" D T' Lt'j C' 

ClPT'opr iate 16K block. 

WAIT STATES: F i .<juJ" e 2 shc) w ~i whi ch !''':i.r,s 0 11 t h(:~ 1 4 1'~11" 1 ::;Ci ( : k (~' t r:: \lr' T' f~ (;, jt:) n l :; 


tel the vaT'iol..l!:; nl..llT,b(~T' elf WAIT sta l·, (;.~s which Ill d \.:.~ be ~;i(,d(·:.c't(~\d. No t e) t hat 

'50 IT, (.:~ 0 f the r" j, I, ~5 C) f t h (". ''> n c k (~t a f' (.? 1"1 D t 1..1 ' :; C':~ d. 0 t c:I ., I.J A I T '; t Cl t " ~:. IYr a s 1J E' 


';;E'! :teeted . 
SEL£C r 
QoI() 00 

Ary AIS 
0.1 0.1. 

00 00

WAIl 

00 
I I I I 

~ />-1 PINI I I 
-Soc i<t',I , I ItPc Wo Q ff:io 0 o 0 00 r:L~ 

~(/J00 H Lt(2)q)QlH &001tl~ C i])0\D H 

Fi ~.l lJr(·~ 1 

t\l'~:l EPI:;:OMf; \oJ:i th acc(-? 5~:; t :i. ITlE' S ClV(-? r 4 ~)O rrs r'en u i rf> WA I r ~;; tat E' S • UII (.:~ wC3 i t 
~:;tc"te add~:; a 500 n ~:; dela~ to allrw tht~ [F' :~ OM arjec~lJa t ~? tilTIP to outF' 1..1 t. 
data. 

Now that the boa r d has been JUffiPered for the !' roper board ad dres s a nd 
carrect I",IJlflber of WAI T stat.(~s ~ the 270B HI a\.oo/ b c;.) :tnsfHte ci i nto UH? 
i3 p r (J p ria t e 5 nell.. e t. I C 1 i c; t h (~ f:i r s t :1.1< 0 f the <; (;? :I <-." c ted :I 61< b :I C) c V a 1"1 d :r c 
16 is the last lK. For example, i f ~OU1' EP ROM is written '~ o res i de a t 
the lK startinS at FOOO then the board wo u ld have to be Jl..lmperedfo r 
COOO (i.e the last 16K block) and the EPROM would be i n se r t ed irl'l o 
IC13 . 
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DISABLING AN EPROM: 
Often it is re~uired that some portion of memory within ·the 16 K bl ock 
of ROM occupied b~ the EPROM board be made available for othe r u ses. A 
~ood example would COflcern usin~ the PRO CESSOR T~CH. VDM-l boa r d . fhe 
IJDM has 11\ of on bDi:n'd I1:AM which is n OT'llld1 .1.::! IDcat(~ d at CCOO . 
CC) I"I~;; i d f) T' i n ~.1 the abovee:-: a ITI pIe w...h e re t h (.~ EPI:;; 0 M t.) () d r d "; t a Y' t <:~ d teO() 0 y t h (~, 
V[IM I;: AM w0 u 1 (1 can f 1 i c t with t h (;! :L 1\ <3 tIC 4 • T D F Y' e v (,:,1 1"1 t Lh :i.s }" 'I~ 0 b :I f,~ 1)'1 t tl (? 

:I. ocal, :i. ()n at I [;4 ITlI..I~:; t be d i sab 1 ed. Th i r.; i ~:;. ace DII !".1. 'i "-hf:.'d IJ::I i.' ·I<:> t ;:; 11 j 1"1'.1 

d i () r:i e D4 with the cathod e ban 1.:1 t () t h f~ T' :i. .':J h t • I~ r I ':/ EPrw M 1"1 Ot"i :i. r l ~~ (0 T' t E·! d :i. 1'1 

trH? 1C4 location cannot b~~ acc(0!:, !;;ed 1:.1\:1 thE' CP U . An::1 i llllll t1(':'\T' u'l" L PrWM 
l ocaticH'IS can I:H:I disablE,'d a~; r'e·:~GU i T'(·:~d b~ 1 ' :101.1 1' F' a rt ·i.c 1 I l d r' '''.\:i !::tPlll 
C C) 1"1 ' ;i. g IJ l' a t :j. Cl n , I C :I. i!:; 1.'.1 i S d I'J 1 e d b~:I D:I. y I C :.~ L1~;! r:r 2 y (.;) t c • 

THEORY OF OPERATION: 

The D.R.C. 16K EPI:~OM caT'd ca n be div i d€ ·) d in ·to t hn:::' (2 1Yi\:l,;O T' ci. Y' c lli.t. 

a T' (-? a~;; Y 

F' OWEI:;: ~3l.JPF'1. Y- The 2'708 T'C~C~ U i r (~. s th T' E'e Ve:) 1 t d '.:.l~~ s : -+ ~Cj l,)UC :! -+ I :?V UC ' dr'l d 
···~jVDC.n·le~;e are provid(-?d b!:/ IC's 26 thrcH.I£lh 2B. N()t(~, that I\~~ dr,!(j I:<b ,i r e,,: 
~~O ITl(~ of the (·?~:cess volta!;i(·~ on tht-? I..II"I Y'egu la t 0)d ···· l El l,) DC l :inc\ · I' (}c·? d il"l~.:; th ( , ~ 

..·5 V[lC regulator' (790!5 ). The three r(·')':JlJlat(~~d v()ltd~:les a rc CD IIIITIC:> r'l t o al l 
:I. 6 0 f t, h e 2'708' s. The C () rTl bin i3 tiDn C) t' t a 1"1 ta l U ITI t:l 1"1 1'.1 f'j .i. ':; c c a F· ,; r:' T' () V i r:i p 
b~passin~ for the regulators and al l IC' s. 'fhl s as s ures a l"I u ise fr ee 
environment for t h e board co mp onen t s. 

[I EC(J II :r. N(:l.- B() a r d !:; c'? 1. e c t i f:) ace 0 ITi P 1. :i.she d b'.:J d (.? C (J (j i i'l !.:I add I' C ' :; ~"' :I. :i. r I C) !;; (() :I. 4 , 
A 1.5) • Two gates (:l'f' I C24 i nv('? T't A :l4 and A 1. :5 to d 11 ow the 1'0 11 Y' F' ()';;~:;i. h I. (:. 
cOlTrbinat:i.c:Jns of bOclT'd SELECT. The? l owc'T' hal f o f lL23 C: (J lTdJ i . r · l c·? ~; I( H? '::f-\ tv-ID 
!;ilsnals with status merrlor!.~ T'(.;~ad (SMEMIi:) ~ a!"i f:! flOi3 T' ,j rr i.~:; aL11 E~ (,-.i 0.'f i. I·IL'd 
1ate r) •Th is C (J III bi na t i (J n :i.sinvel' t (.~ d t h(,,1"1 NAN [I e r:.i w'l t h F· T' (J C (' ,,; <:; Cl T' rj a L,:l (.'.11.1 ~:; '; 

in (PDBIN) Ci.e . the CPU data I N strobe) whieh enables t he d 8 ta In ( data 
b l.I ~; ~;; :i n toth e CPU ) to 1..1 f f E~ r ~; 1.1 T' i v i n9 b 1..1';; 5 !; :i. ~.'j ra a I ~~ rr 10 thy' 0 u ~.: h nT/ • Th 1 ~; 

buffer enable signal CIC24 pil"ltO ) i s Bo ard SElect . 
Thc;! r..lPPlH' half of 1C22 cO ITlb:i. I"I(?!:; A:l4 a n ,oi A:l. 5 l',I) 1::11"1 <:11.:11 (-\ tilC-~ ct1i r·> s c·\I.(·:~ct 

oj f? C CI d ~? T' ( 74 1. 54). T h C:~ :i n I'" 1.1 t!:; toth e '74 1:i4 a l' (;~ AlOth T Cl U ~.::l h I~ L3 • II (';1i 1'1 ':1 " 

f CI u r bi t 1.'.1 i n a r ':1 t CI () ra e 0 f 16 dec D d p r t,h (.;! () 1..1t r:' 1..1 t <:; !:; (.;~ J (,:'c t :I D 'f t h \-0' J (~\ 

270B '!:; + 
Dind(·,,<;; D1. thr()I.I~lh D:l6 are rt() T'lTIa 1 1 \:1 ri o t U S (·"rj /:.l l.Jt 17Ia ~,j b(0 il"l c;. ti'l ll(·:·\ (J tel 
disable a particular 2708. If the diode i s in the ei cuit t hi s a l:l. ows 
'L hat correspond ins chi p select output to genera Le Board Dis a ble CI C2 4 
F'in 2 ) wh i ch i n h i b:i. t !:; the data in bu"/"" e r s wh(~ 1"1 the? CF:' U a r..! rj n~ s s (::) <:; th(~\ 

di!:;ab l e'-:.i E r-:'F~Cl M. 

Wai t sta t es are generated b~ a Buad [I f l ip flop ( 74 175). I f a wai t 
!itatL' has been JUITIPsred '~hen upon Board Select the ready li n c ( PRD Y ) 
~oes low ( active l ow) telTlPorarilhl stoppil"l ~ the CPU. The '74 175 ~o ll nts 

phase 2 clock p ul ses until it is c l ~ared bs a PSYNC pu l s e. A PSYN C 
cal"lnot occur un t il the wai t state c ondit i on has been term i nated . 
Depending upon wh ich wait s t ate J umper i s instal1~d determi n e s how ma ns 
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phase 2 clork pulses are counted before the Q output of the 741 75 ~ oe s 

hish releasing the read\:l -line allrJwins th E.' CPU tD ccmtinue t o rul"l. 

BUFFER I NG'-' r~dd rc·?ss :1 i ne AO th T'olJr.::Ih A:I. :'3 "I Y'~) bu f·f (·~' r(·:~d t)~:1 c nr'l t i nl..iD I..I ~ ;:I. \:1 

(·::!nabled buffers Ie 20p2:L,and toP hal f of JC 19. Th(? Data Tn · ; :i. 'J I -I;:~ I.~:; a 1' 1-: ' 

b u f f f.:' r f? rj b \'i I C 1. Band the bot t Q III hal f () f J C [. 9 ~ ( :-~ r I i'l b :I E'~ I,; t') \:1 f_<D c~ r d bel (,~ c t. 
NANDed witt PDBIN. 

LIMI TED WARRANTY 

m;:c [lectT'onics warrant~; al l COIYIPClrlents :i. r·1 thj ~ :; k :l.t tn t\(~\ I ;- rE\t:,) 'I" !' O Iii 


def(·?cts in IYIi:! 'h:n 'ial OT' wOT'kITl i:Wls hi p f or a pc.;,'Y' :Lu d of 90 ,j d ~:i'::;, l il(':;' 


defect ive pa r t must b e reurned to DRC and wi l l be rep laced a t rlO c h3r ~e. 


A n~:I boa r'.:I P 1..1r' c h as e d a s a k j. t whi e h ITI a :I. f t.I ne t :i. n r', ~:.; I.:il I r :i, n :.1. t Il (:' l,J a T' Y' a 1'1 t \: j 


F'eriod whic'l has not bee n su l:.1j ~:~ct t:) mtl lJSe a n d t ha L- ha!:; be c~I ' 1 d f:;s ~;) IYti:. , l (,~ d 


w j. t h rea ':; C) nab 1 e car e w:i l :l. be T' (~P a i T' C~ d () T' r (~ I'" ]. aCE' qat 1" () C ha T' '.=.I (~ • 


An~j unas,sf:.>lllbled kit pl.Jrcha!:;(~d f rom [lF~ C "ld\:1 b (,~ reurr led wi t ,h:i, 1'1 :t il d el '!;:; of 

l'ec(,~iF' t for <:l ful l " n o Gues t ion!; ask~!q· T' c·~'ru!"tcl. The'? at1() V('? ('iO r.:Ia ~ : ; 


Wcl ' ra n t~ also applies to mssem b:l. ed ki ts sold by DRC . 

A f'I ~i board whi c h j,.:; not covered b\:1 t.h(~ ab(Jv (~ W;') Y'T'cmt':1 wi 1 J {J(~' T'(.;>pa:i, fe d a t 

d co s t commensurate with the work reawired. This char~ p wi l l !"tot e x cee d 

$20 without p r ior approval . 


This W dT'I'(~r.t~ :i.s Irl ade in lieu of a n \:l D thb l' wa T' rant,':! eithc'T' (-? > : r/' T '(·:·'s~; (?('l UY' 

:l.1I11"l,if:)d, and :L!'> :l. im :il,(,:!c\ i.n all cases to th(,~ r e r" a:i. l' DI' l" (-:pl ai~ (':'! I Tl L'1"i t ', () t h r,' 
kit in volv ~?dt 
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DRC 16K EPROM KIT - PARTS LIST 

1./ 24 PIN L.OW PROFILE SOCKETS 
I" ,',) :1.6 P IN 

:1 4 PlN 
8 PIN 
HE AT!3INI "S ( W/ HD WR) F~ OR f'~ EGULATORS 

.01 MFD. DISC CAPS 
10 MFD. TANTALU M LA PS . 
2.21" OHM REG:!:f:;rOI:;:S 
2.2 OR 3.3 OHM DROPP ING RESISTORS 

:l6 l N41 48 SWITCHING DIODES 
:l 7805 5VDC REGU LATOR 
:l 7812 12VDC REGU LATOR 
:I. 7905 -5VDC NEG. REGUL ATO R 
:l 74 175 TTL HEX D F.F . 
t 74LS04 TTL HEX INVERTER 

74LS20 TTL DUAL 4 INP. NAND 
4 8T97 OR 74LS367 TRI-STATE BUFF FRS 
:I. 74154 TT L :I OF 16 DECODE R 
:L PRINTED CIRCU I T BOARD 


