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' I L r 4 I ' t ~ I ' , ' tP'j""OC4£,S'?rS, the prv'cry c't': :aná t: jr Lnis tyge Cit erc|"i"itectUr2 arises írc': u

ru'jire7!ents for multi-user cc;L!7'?uters. The twc' yiniary reuons leadiriC tg
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1"&ÉÁ for costly peripheral ?QUi7: i2nt such as hard düks ?iÜ letter cuüit\'~'

printers, arid a re'eC to access shared data bases, L's'ja11y in r"al time.

It can trtiy be said 'with tg¿z'\"s semiconductor t2chl"!g1c)c',/ ti"iát the Cer4rai
~ ,P~

tProcessir!? Uizit (C?U'i and 1"'i's !":!z'¡í1ory are the cheapest part of a rnncern

data orocessina svstéñi: . In fact, hardí"iare in áer"iera1 1£ "'ecc'minc sc' inex-

pensive that the entire thrusí of sysíetr ir;ÍF'7e: ":'eritatioR is cíiancíinc. ZÉ": atsÉ

sQT"t': ;are costs are now the Iarcest part of an',' business comm-'ter insta1iattcm
, . ~

of any size, the recíuirements o" the software ríow become the grime factors in

the désir'n of the hará.': are. TÍ?'js. one of the basic cÉsÍqri criteria for new
u

£\'st.er2s is, tcj try í.cj take adí'zrdace of an éxisüric 5ÜZ\ of scftv: a^e r: hile
makiñ¢ avaiúble the benefits of a new harciware technology.

To this erií. the N?T/8Í) and EX?/80 ',':e·re desic: 'r,e¢ specifica11v to
" ~ ~

sUgp'jrt the 1cü"¢cst b"dy of microcm'púter soft|·Y'are e-vai7ab1e today, the soft-
ware ',r,'hiCh runs under the

Cp/'l\: (Éi;
operatjnC syste'm This is made pcssihle by

',F": ' anti T!'t
-
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ar'C f?£'.y: ibj]¡r')'.4-
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i.. ri c" íi7- ! ,' g:ú a i"} ci l ,""\:'"",:" ¿jig g Y' e: rj Gjt i""j";,'vy'g [ c" Zl: '¿'!SC' I: .7 r r i -.' t

guiar scifti':are ;jcá<áo"s. There ár'e s2'jcráj St3Et',': 3}^E' i'z'm: ijss, w'ith ¿F',,";'"i

p +-

p " J- " m " ' " t A,S " rcc'"zúniMe 03'eru]ric s.'!'s¿e'T's Sí'eC7t7Ca11',r' aesicnec f"'" tñ?s í\/oé c'f m-
t ." .A - ' 1· p r" T · k' " i · . " " " ' " ' " ' ' "" ''b'¿":'r$·: z ríe ¿r"cr'ií z±cujte. ,", n g t r" / !" i s no z "i j"l e i "írí'"it"'ínc facícir Eizrier'. i ií e

u~'

REÜ8C' is dzsianed te be ¿i flexible but Jo': ,' cost unit í:"ctÍ'3Üter. arid L'¿ith tt"iÉ
b "

Pe:^Z'bt,'are Uexib'1iZy otíereC by the' 1cíca: Ex?arlsi(jn bus and the scn"t',','are

f1exibi1itv clfT"E·Ted by 64K tj\/tÉs of 7:Át"¢ ánd a 230 µraces.sor, aliiiost a!"lyti2irlc·
~ ~' _."

achievable bv a ccñ"muter is oossible, if \'(j'j onlv have en"mah of Zhese ccl!l7[itÁters
~ D ¢ W ~' u B

\'.'"'r;: ir¡Q in µara17eí. Sj: Zhe Uíst ;járt of this Cü.cussion is e ch¿'l1e¡""'ae tc'
~'

the user. Let us hear about your novel ano umque a;'piicamcms :or 27Íécé

hardware buj1(_iirlC blocks. If we feel there would be éricugh gexeral iriterzst,
we will see to it that your idea is published in an appropriate place. Let

vj't'r imacination tur free. and tijE wor1C will beríefit.
u' ~' e
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L'. ='gí7 the '(:":i'3{ iiizc ar, SÁtlí' t:us

c .
':>jrit th'" se'"'ia1 7: "·jé}"F7·"¶ 7)c:árt "'"}" oj'"' u" f:Á:i" íc í'"'e

'E /31.

C
, !J\-p F'j"S2": árííj :rlí"'"'r'ji't h'""'üers, i" r,'-í: "'"úar'\' fcií" 'i"jr

cµL'!]cdíijrI.

7rox tm scíft\/ja)"e \,'i"',v;'crint, it i" just as si:"ipie. Ti"i"r" is a spr]a1

.YOy"Z ftñ" a 'C'Cál Chi 3!" cjÜiér c1"\'icé, e :icrjie7 ;jcn"í fgr C: "7""'Lj'n7cáLlrt" mth

he resZer cc'i"µ2er iri the S-iÓC/ bus :eird'rame, áriá there is e 2}c)¿';tsErap'

py": to act ','c)u started. E)m'y'Grld tiiat, you have C4K tyú's Cit RA'"! to fill v:ithW

\·±iéZ"VQ" g\': 'g:£' or 78C sc7"t',"a)^e gtY"ÜÉS yo'm" "Uncí'.

These instrücticns are written uriCer the asc.yi7"ií!Ti9l7 yot' f:á'jé µrc.6ásA

only ths hardware from us and not the software. if this is not the case,

-you rñay SkiFk tñi¢ manual and cjc directly to the manual suy'lied r,'ith the

sc·it'.·: áré, ','v'Piich has Uie t'gáui set t:p z'roceciure Tor cc'i: lp'atit·j]jt3' Nth tf"'áZ

software.

A. ?i? Switch FeZ-ting. The DI? s,','/itcíi has tY,'C furíct."ions en the

í':2 IK'. First, it selects í'eC': een r¡as: .er ctñd s: 'a\'Ei '"'ítes. lXñe ütát master

inode is furicÁiona7 only in címjuncíon with the ¶XP/83 Íxpar.sion ír'terface

3s'ar'd
. ACecíín'" r: iést"r 'rcc'e on a 'UtKÚF hcord íq> :,/SC' \'ciV rr"ké the F}gárd

:"lj':"-:¿,í"ic¿ic¢l}2I.
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In the átxjve d: ·3clyem, the clot irnµ1ies. tRn the s.idZch is jmmed ir',

ai that point, anü, c" coi'rce. z!"ié other Yíá"lT" cu : 'ae same motcr' pí"uucm

\·,'iíí be stickinc' out. Ü9cátjs2 you will a1',:av' set jj"; th° ev"r ac1cb"es". s',': itch~ '
gosiHori 8, the LSE will always tjé a zero, with tñ€ top µushed in árid the

bottom ':tiUinci cuZ.
-

y yew ¡12\/" co!""Í|aEcten ál"i IX?/8? to thiQ :':;T,'F'2', árid yoti ck'úre thi"
t\·/c board set to function as your S-lOG permanent bus master, siÁ?]y reverse

É-ñÉ se'ttina Clñ ocsition & pvshino the bottctr oortion of S'j.'itCñ t) in, '.·,'hi1e
P

the t")F' part pops out. lri ruster mode, the qj¿j\'" páre11e! pnrt 's Um±1ed,

. .end the setting of the other seven switch psitions is Qñored.
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Q = ljl7
'-i5 = SCi'jT

S6 = Sl!á?

5Ct _ 3:"cund

51 = +8\.' (ünreguíated)

52 = -ifji' (um^eciu1ated)
~'

72 = ROY

77 = I'ik
7E = U3!E
79 = AQí

80 = Ai

81 = L',2

82 = Á6

83 = A7

88 = DÜ2
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6 6 · r" "" ' G I " pm ' ;Al 7 '"í'!i",a"¿!"""ll1C ;"r"s ct c'7 ¿"}"2 |"ij'Í (J"j!"i'iéCíX?(Á íl",'!?' ljqaÉe í;j;" zm'z'se

jÁrg orí Ue· ::ZT,,"8Q i° as i"ci1"!cli·js:

é2 -Á7 = í:"code the two i,/'C' r'orts se1±cied ñjr the gtra1k"l yór't
P

"intérfácÉ.

C': ?-F': 7 = 3zrid au i'ruj: n the U?'v'c tc; the :t'zstér, tmcia" cc'utrgi

of thz z"e.st: er.
P b m : IDC!?' D07 = Receive gata Tl^cir'. t.rc rzáster.

SO'UT ár'd "1','R _ C'üí¿jYt tinino sicyzÍs.
%J ~

SiltP and "DEÍR = input tirñing signals.

· " ? " l P · f I * 0 p p' t l l t 7 "
L ' .I TI \ i T ">t r' : i T \Pl "%p i? '"

rúl j"A 1ovy
1-/¥· jh= Ucvé ;\'ñ"ñ It'S CO': """;7'"lC oort "S yj U"U'Tí L-' ' ~ — > . 4_ · . t: I ' LA' F } L.' L..¶kW

to by the' master. This extends the slave response time by

about four microsecords.

C. J2 - Front Pane? ird: erfáce. J2 is a foüT pin co: "mecto'^ which

r"ay Dgtic)ria]1y be used te ccmnecZ the s7áve te a prü;er1y ciesiánec: front

panel. The pin usaqe on J2 is as follows:
" ~

i = Ground

2 = "IESET {S',<'itch)

3 = Compute (NET/80, T L Output)

4 =
!?¢C' ¿c"a'^: ggti'2'n)
q

/
· m~"b



PT ·" r " " " I i y '
' ¥"':" . .. -' .,· , ' . : k Gr · . . ; "' ' ' - ' · ?: : ~ ' · ""-' ' c : · ' 6 ' t : · 6

· 4 ·' . t & '_- — %b. _ t : 7 : " .., ~" , ) pi i ¿ ' by'l · ,_,F ?m,' g· ~ 4 4-' · ' J4, 4 4·"·., '~ .P~-l \,a,» , .: e,?; : . _
~

"""(7. . - - , . - . , , m r-T - -- /Á c r" ' "· ' ' -" " : . ' . m 7 ' ^ r-e ".m P"·"er. "" y"¢ " ·"' "' " e' cI '""' m
.l' "" "l ri " 7 r" l"

, ," " ' · ' '"" ZJ"', "l A g { y-c. ' a w w ~ : . P.~i ; G':' 'AN,: —. m , t t 7'~· ' t " e " · ' ' "'"' ' ' f ' t ' i ?) ;,.i i ,,, t i . . . t t , I \_-L: lx l P j c: 1r ' -·,P
l l t ? 4 i f . i ~ : F( : t' , ¥, ) L l ' 4.· . . . ' · _· . %-~ u \_0 ~, L w> c U l Y U w

t b e P ' · I " ' s" k t t ~ " m " "t "r" :SLj¿t 2S :,'r'ix, ['"i2 sjÉa"e 7S a'Kr'a?[1nc! sí:rvice 1N"jiT' ZTít: '""2',íér. "in l is cc ¡'l—.

7 q n " G . H m I " ' . , W '" -· r- ~ , m Ye " "".· ' " "'"' mbm" ' t ". ;'t"t. ." " " , f .,) L'*4 s" t Y"C' ; : m" l st: i ,,.:: C O "' · i : t" rí.r"'i t? "J2 i C ri '": ["i',:J ¿; i C :" " Je·.; i y 2 g l"' T 1)·.L ?_"! i ·'C. i : ¿a ' :¿-1 ¿.i: ' i 'g
_ i-.. i i C.q..kI j « u i i ;

: ,3 , G i i l. L í,j i ; :"

Cmt.iMé LEE' wCT'É' Lj£.£·d.

;

D. i 2Am"ic7 pert :!"!t.el"fác£. iÉ. c¿'!Tiqcts Ehe :"'c:tn sericil c.c)l": trc)líel"'

¶ " - P : I O : t 7 "'7 i 1 : I iDl"i tríe i'\'ú i"£: t" íc' i :J'"}""É 3'"iái UV ;JCiái"C. ',í'!Ticri jy: '.;¿ l iv :'-'c'!j ic Dé :'"'t':;!"'I."¢ "U!"' [1": e
w " W

d"
rear panel cíf the S-lOG mainframe. 3enerai1y, a null i;"|A¿LErR ty;'é' Cjí µZrz'dj)r:-
a7tty toárc! 1£ si-!g: j7¿ej i·:it.h tiiÉ t'r'E'T./80. but certain c}ther tv: 'es Cl" 3er's.of1a?iZ.j·'

L ' v Ú r

bcarcis are 2\"ái"ízzje as c)?'tic!7s. If it is cksirzÉ 'lG r'ün 'ciiz ;'¢ZI,j""e'sC \','iü' llC

pe"sQria1i[y t'ciárd insUAied, a short piece cjf wire wrap ';i'iY"é, or some c'ther

¿c3t"|t"}ectiDri, mst Ze ifSEÑ to jumpér il3 gir lC tc\ t?3 pin 1 This will disable

the serial pert F.','"S[[ circuit, \",'hjcb other',','is.e \','oLi]cf hold Ue IGET/8Ó in ¿i cc/ñ-

tinuous RZSET state. /L'I?;'endix A contains a r£prjr¡t cf the Gzta sheet for the

SJcrietics ?€61 sErial interface ccmtro1ier. L,¿:c/erldix E defines the irMer: "ace
4 C ;

to the 3ersoTia¡it',t Loarás, as well as the stanaard bcards a\!'ai:ab7e for tiiÉ
· U

NET/80.
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E
. jl| - £)¿rÉansiorÍ Bus Interface. Ore of the key design features

+
..

cif the NET/E: O F¿}"clcess9r is the exoansion bus. defined in detail in A?: :e|]diy. C.

'r.'i"íÉñ u",' EX?,'bC O cc':"í!"¡ectec: to the :'ET,,'3,C', the 6C'i pin cüilé T!""g)2: the ú:",'80

_ j7"
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PC'rie" (3.:[(jz"L"1cjRi.l use cjf d4 is ;'c'ss: "if, lé. T?: e 'u'S2!^ i:ey i'i"'¢'ién'ar't. a

sif:cjíé "iáí'é7 j|"!",.er'!"Éj[.l", orí the !':E"F/'£íq b",' ijsiñc zzm St\/ÍZ ia: :"úer Z'Ét/2S ¿(j
_- , ~' ~ g' 4m' f g ~·

CCiññáCt ik-t.3 tíj F9-5'C (.S"ík"i te' !1'¢T) and ¿Y-Sí te tl'1-52 (!ii!CU te LCt_É: ':í,Li::.

F?ec¿!jsE cif tnz i'iCiE state :x'nereted \','ñék trié 7r(aster or'ocesscír writes tcj t.he
~d i

s íciVéS. cgi;i!7;a!"ic í'tjr: . Ue s lave riás átí3'jt live imcrc'secór'uis i-Cl rec{-jari¡zE /í·ñc
; d ~

resµond to an ir:terrupt request. frorn the master. The soft'bA,'áre irí the s7ave

must not re-ercMe interrupts for at least six R":icr'Ds.econds, end tN £c}T"Z'i/,'are

in the ::úzsÍ:er s.hou1< be prc'erarwed to re-issúÉ Uie interrupt. 'if "the slave

fails to resporM iri a pr'ecieterrííined aríiount of time.

The r¡o!^ñiá¡ EESÍ7ÁR vector is to ic)catic)r: ÜC?8H {RSI 3). 7he ZEN will

vector to location CKJ'38H (RST 7) if the ju per between JG-LA and JL-5Z' is

removed. If, in p7ace of any other jumpers, you wire from J4-48 to J¢-54, the

master processor interrupt becomes a non-rriaskable interrupt (Ñi'íl) to the 280,

O · %causi'"€ a vectm" to location OSi64. Note that nc il°TerruDt will be effective

if the slave Z8C) is locked ir, a wait state rec;j2stinQ service on the s>ve
· )
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l.' ; G' ~ .,.- bgr L +..I 'J í_í ~ 'Ka', ',.
I '_ , á^ i; W ^ · L i ' U . ' ~) ·_ .. ; rCI . ~ G·': . C * &,bÉr ·-' ¿ y L.'', : ' ' a. . i I '· Y C ..

T" '"} ;"p' i y ' "
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" 'r"·"L:':j"/"Y'"CC Z: ":c. r"--2;: b:2g i','c-r' CuÍT7·.U:' ¿:"'3rl:c"'ir."i|'"ic up [g? L!}' t'yi: c's CiT 'j\'"¿)': 3\""í3: árig
~'

dcta. In arm case. the :-'29'{' c)!" ú'R'7"t i','ii1 ?F'í: £"ar ti":!""ÜÉjC:'"iC},jt ttiÉi zn,G!^é
.bd ~

} > C . 'r I r ~ ~Lm r . Cl " " '" l : e , P" : P t _ 1 ':·: ::'"-r"¿j"Z Q. r ;Z
,

;T'f: !"1T '( i , i .i' 'T-—l .:r " T' i—, "" '·-·'ír "i Í"i""r : E '7,e Ó T 0 ' < r-iNT ij¿j ! C "; "7i-j . r ..- T".C:' "' ;:, " '"'·": = r' ' b~ É »- "·' . I L " ' ' , , .gµ'~ ~ " { _ ~1 i _a.hEr_!~ ~ S ~' ~ C"c' } b b.-f b L l pg i l.- g.- ~¿ i '4——'~ b.d~ Y L U b L- U * · " I I PL^ I t l u U .~ « _

c'f the i,: r:;|Úr',' address síjácc will ái\',"á',"s ¿;';"ear as Rµ,: '"i, and Y'e¡"":,3!"7i3e!^. the shcdo'v','
4r p y

?üx': is có1'trc7j2d Ly a bit iri the bíiárt ccmtro? ;jái^t.. sc the ?c',·,'¶'" u. \·,'i}}

: -L ' _ "", t %t T"".'"'.m\ F.k ' ' ' b t · : r" , > , I " '::¿:.':F"3U2r' ZS éi¿í"itit" i1i4i"· gr ?"ííj!":. cÁix'rmñc' óri í.f"i2 star-z c/í 7¿,',az ¿j i t .\ "

The í/'O 'xjrts on the FEJT/3C' zríd EX?/8Cí take up two identical ranges

of 16 port Cu c7í2ssés. C)C)F!-ClT¥ and E)9-m27X. TP: zre is. ríe ¿jff2|-"fgr}ce :.te .: ':céñ
-

;lgrtC': '¡-'aric gí'rí 8'38, and SCi fcjt'"tii. This is CaúSéd by the fact tNít A7 is

im"iored dürinc on bxírC decodinc ctf the r"n^t a"dress. The ccno7ete list of
~' ~" ) ' b

!/'C yorts is tis fc'liows:

LOft RAU4E HICE RA1'¢GE Hj": CííOK
—

OCJH-03E 8"'H-83H ltZi/'80 2661

04E-07H 84P!-87R ZX?/80 2661

08E-C'EJ-I ¿2y-£¥Bµ! EX?RC Cer,troñics Para'Íe7 ?ort
0CE-03R 8Cf- EDH 'X?j'?í) 9519,4 :nZe)^!^ug[ £cmtí"c·11er

0E¥)-CFE t?E -8FH t¢ZT/8Cí' S-lOG Paralkl ?ort

The port addresses for the EXF/80 are c!eccjded ',':hether "-he E)í?/80 is

present o" l"!ClÉ. !'rD: '}^amrjnQ for the 2661 is covered ir"t /Lz/z'£'r{dix /i, zrid oroG I F

gram,ring for the ZX?/'80 is covered in Section III. The r£;#aina'er of ihis
section will be ccncerned \í'itñ proyarí: ': ir!F' the SÁJ03 ?arálle1 ?ó6t.

-
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IR ;"g'rt f?Ek is. slave cm gort. ÉiT: inc.mt. froííi' í:'w't ¿'Eld will D"ii3cc
t l

— 6 " - · " m · : . m " , . ^ ; . F a· r- " · yr'. " _ " " _ ' ~- " " T t"' C. · · ' ' 21 " T; I i" C:'" ' ' l ri T s" :" b' r-l I I ~ , ^ ' b-— i 'i": I ' ' ' " · ' ." :' i r" r "? i - : : i ' · ' W T I , ·' P _ . · · C , C" : l I i. ; t cG·' r '·~ 3 ; "~ \7 p · · ~ Üf Li t ¥Li É ü i Hr4 L· cE, · gp i I L-.I q',. ' -: j. ' \j '· ·.u¶,jA:~t Á h ~ b^ ~· V b-. L" ' m'q Wq G
r

'~'

"" _ · - " "7 T Tc'%i"ier sitie gE the iri'?.eribce. C(: :ri'Y'¿-"|"S:-21:¿", an CíUt: :"j:ji T.C) zc'r: 'í:it', ',·:i l ! ;mace'

r I " " ' " " I L n , £ " 7 ' Ü - _ b t m · . T r q 6i-ríz siave "tr',tc iz í'.'tit St2'-m !jnL7: U2 masíc'"r T.é.': 2s t.rl£ S,l¿;'í"2 sara. i t' e tie

"L · I · m E t r " , - · F ' ' P " is : a '\;'e 7 s tic) t trí oru_" ot 7- h
c £· e 'iat.a \j,"áií. s

...
¿u; e s 'Y'.'ne!": , "cí";Z ;;'g,jZ-"~¿'P" e c c ':: s s: e:' s 'i- n e

aeta pOrí cjri the náste'" side, ÜiéR e 'Jota ct\: 'e|^!"L'rí cÁjrlditi£jrí is a£sL}:"::ed,. ZiñC

tríe Cj"\."i?,3: !jt'b: iuiF{,/"f13µ is SÉt. v:hich dtsú'1es án'j É't.'íure slave wait stu.es
y ~

uñtz i trié cj'i¿rrun CCTiG í"-7c'n 1 s c ¡'"¿n^é.c', : É")fj s
. "jr:" "lC'SZ E:2","i"j ¿!c: ':g'czg- (i 7 :ú !2 e

protocol reauired of the soft',','are cari tie su: "x'iarized as f"i11cn·: s:

i .
The slave initiates ali trar!sacti(3ns. ?ío',·íever, the i'mzst-er is:

a17íj'\','ed te RESET ti"ie siávÉ c'" ¢é'+rat: e gg sie-í'e in'erru;: t, if
necessary.

2. TN rmmber Cit byzes te trar:sfér rzíjst be krlc}\p¿n Ít"! aGvance, or

irr;b}en¿eG in Üje Gata. It" the sjá\'E must Y"2áCÉ to 2m5eddeC· data

(Ienath. status bytes, etc.), then the masUr F)rotéjco] must
~ J

allow én"niqh time for the slave to perform it's function before
—

resumine the Éransfer.
~'

3. The slave will g"nerally use í8C block l/C' instructions (!l"áR

end O IR) to access port BER, a11o\}'jnc the transfer te proceed

at a rate (j2t-2rmirÍe: A by tñÉ master.

4. If the abcve rules are fciÍgwed, the master need riot check the

s7zve status &ring the Gata transfer. The Z8C: irisÁruct'kns INI

_
l ' )
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Y

µ' 1 f "Tr = p n "' ¿ ? ;- Á,^- t a 2 i / i' c)ijE'í^a: js-r'
1~''_ P ~' : ¢- gj : : 1~ L ' P L-ri ' ^ W —" m gi Pi

:LÉrt ¿FE ¿.';: :"Áá l!"'íS jL'r[z"lr: írit sensitz 'j'Z C.'::.:':',";"'·3.f"!'Z ¿Jl"iC' SÁÁz'j: jS, "¡ri: .ítl"':"'"i2.:"i::n.

Ciri iñÍjG.. Zpí2 bits ?ízí'e the fcj71c)ík,'jr!c '"éarAnc'
P d ~ —

m t: C:l l i = : .kC-.: t k" " y"C x m :-tc: t))"! a c
D í '~ . 'J _ '._ mh3 I ——L.'.l L>€. m I · ) W

3 = ': 'g·jést tjit status (;_S·ü','f
r

Z = e'"L"kí"rur¡ status (?=Üverruri)
7 = :·',::'Ze7' ?r2ser!t (frorn serial ?zY£'jna1ity bciard)

= S » I .,. :-. r-."Tí ,C:·C
\.: Ü - ."~1t ' —: tC.u r <- lj

ñ~íé RP(jUES7 nir"l/'f1op is aa"iera1 2urF'c'se ir net.ure. It g",áv be set orb q ' , -~'-

ckared by th.s SÍ¿3'.'E. and may also be clecred bv the master. It mav have anv
%J ~' »'

7"ur'cí.ior: cesired bv tl"ié sofu'.'are. due will a2rierá}1\?' tjé :jscc i.c g1sc!^"l2."lria[e
W I ~ G'

between the types of Cate being transferred across the interface (reqvest- t- ock

or CufU9). The cver': rjr StcittjS mav tjé set or c7eared Dv the slave software, as
V ~ C "

well as leino set by the harcÑ'are rehén a data overrun is cki-ecíeci. JMus, the

LJVER"1Ul'¢ f]jp/f1op ctúñd also be used as part i"f 2 qeneraí Dti'"0"sc orotoco1.
r . á

However, data may not be transferred when O'JE'IRUN is set. l'bdem Preserit is

' r" "7 " U t ta sicinal \t,'rlich \<3s desi"íned to indicate 'nihát tvoe cit [}e}^s'jrai1[y ::'garg ices

instálied on the serial interface (fjirect or ':óócr'), 'qD'Ñe'\'er, since thé sarrie

siqnal determines \\'hether or not a remote RESET over the serial ceble is

recc}ürlized. the acEuñ sA"ma7 conditiori may be 'mire of a r"eí7ecZion el' the

state of that j'-m"'per seiectable optic'n than a reflection of the tVijé of ;.'e"'scri-
-. L

ality board in use. yoi'jever, this bit may still be useful in some situations.

The Únal bit rz: "ksts ",'i'etñe" tíiÉ 7c: ',','2)^ 4K bytes Cit r:"emc'ry a"e F:'""J'$ C"" : '"Ri:'{"",

#

~~.
\ l

~~
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1

' i . ¢-C-.( L La l I r _;i I l..Lx~ m l LI : g~' *
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"" r ' t r
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r" : b 7 7 P " ' ' ""' r"' }"1r ' T r '," T ¢"1a'. i . " " Ei . " l r"". r . ", m C I Y' _ . ' "'·" ' i r,,,, x.,
r ' : .i. r , , , - C r· _ " · · " ' " ^ r" t . Y"" ' " t Á r , ' " " ¿C. r r" " 1^r."d L.eC:¿I" ?", j , , , ... , . , ,. , , , , , , . , ' ;; e-Y F- : - I r" l ' · - ' , : ' 6. r ; ' . · ·," " C

w î ' ·~ · · —+) m · b U, t t ": L"'
~ u L.K¶ÉLA; C ,., J l 1L-r 'J t t LAu ; { LJ I L.-wj t i C · , .,. _ 4 '~ -. U-—' '

r" " :m
_

L = t ; e> ·-\ " -- r, m -T-! :YC :_" i ! u i.-.La

m p' .> r' : b " · '
. . sf ' W: ; : ' ' j M %..U , ¥._ t t , ' , 2' i,p'_ ~l L- Li · u _' - -A ~ bd^

Z' = l·:éw [l"¥'e!")^'ur! SUÜJSv

1 = p(c efíect
. , , " p' T" _ p m/7. " t r "

I ; , : ; K. i [—t. ! i Si '\ E \¥y l i '· 'D . —qr -- l e » u 4^ LeLa

i'x: c'jújüt te jori: Eñi i': i17 chzmcíe al? tñümé t' Es. ant if not ali( c ~ m

are tc/ Z'ié ciiaíiced. the status rriáv be read fruir' oort SE, the one or t.wc'

_· .' w i r

t'itÉ ',·,'Ñ¿r: !":£téG to be Muz:"'eti Cá!^i be CÍi.2l'íCíÁ. arnt zcr;£ r'2si>'1"L ',','c:u7í t.hér: 3e
-

',·,b'ritteTl Zack te purt CFk'.

i;;. : 'rc)'3raz|mir)c] the ?'¿ET/'8Ü (Kaster Side). The F(E /3C' azioears as two

i2(?.!"íse'cL'ti'L'2 I/O mjrts to the r:,aster µ'rocessor. The é\'2l2 rui"'": bered port 1£ the
.

Cata pcn"t. váñ1C the next higher cúid rícrnbered oort is t.he cc\!"'7'Íar)d,/statUs port.

he uísÉer sñct: ld never access the' dzta port unless it is sere thét the s7ave

has ernereC it's wait st-ate. If the slave is ríoí in it's \·;ggit stáíe,

accessinc the data port will cause ári overrun coriditicn, disabling the irter-~

face until it is cleared. The section above on slave proCraR"|rning contains

scme s¿jcc·estjor!s for master/s1ave protocols.
u

" i ~$ ' ; $ ' V" ' " " · . 0 P t t 4 " tme Du'l num: :erec port ccMZá"iñs bit séns"di\'é cµ2i:::ár|c'/sIa[!js jríTcb!"r!'a-

tion. Reádinc the odd port gives the fol1owina data:
.~' ~1

7-4 = 'Jnused, iric;ettrK;jn8te state.
3 = REQLIEST is set.
2 = OVERRUN is set.
I = Slave is réaCing, and waitirq for thi r:":ástér tO m"ite.
l) = Slave is m"i;i"ío, and \','ditirlC 'fc'r Ue '":ester to i"": a'i.

~" -

—
\ Z "



7"hE rt'"i¿: 2sz j7"i¿ c.',.t: !""r^üñ stzi.us bits reííezt- IUlÉ suí-'íe út :j:z

I " I' ? j ,r "e " Pt " , L ' "k ~ i _ . ' ' , , " _ '" ", t" " ·: '- . ' i . " .-t ---· ' . : I . , ,,' , : . ; ' : - ' ' I : I ": "" i C, Ck_' l p, .,, E T"-' : - .r"'S: : Ir\ , i l,- ._ ' , " g; l m-_ -. ~ ' ;- —
a

~b 1 q l k m i m p : e . 3¿'!i.ri2S TJ¿"! ;T]í:,|".¿c?£· Il"i£ ;)Ujr-c'cc)i arni cri'3"ct: 'icr' r'zmGy c':)ng?T]c·g'S· ¿'|jG µ!"'C"í.C.: '":tj"j':

6

érrg'rs.

bp'r 7 t'" ". r . ," "' r ' r' = f' '·'7 " "' " " C ' t " I r' " ' é" C: "' ""' "" " ' q'" " " r T: r ·" ' I ' , .P ,~ é"r ' . c. , _ T' C
t P i g s ' ' c l. U ~ , i ~

U ¿j '-j u 'J r L i'; i l : ·,. a Li 7j ~ G " C u r R! t :~, 4_.,?""';-jÍJ, :r.A \ e'.A.i J :;: ~ 1µ.G _ L·I-)
-.

be c;: rle!"e[z'¿ vie F-iCiC' bus pie 7?. :ms :'izit is rlÉ"¿2ss: ar'l,' ',4g'T'íer; 2jcÍ S: ':i2llC
-.

RESET
or !!,": "'¿"?..;.Lí?'" f::¡:·F:'.":";a!"!'ds.. hut 'y'y'jj ] be 'z;,Á'?":2·ratF"lt ',),'i"ií""':"i£".:'í±r t!""ie '?cjG 2'£ilÚ is

~ U

" · r . L r q , m ^ 3"í'-¿'!"]t"{.2ri ío. ^1e c¿-: .::.¿ar}(j lats are as TOilC'r.'S.;

7-C = Linused

3 = G'u:r t-he FtEMESI fFjg,/'fi"]F:
P7 : ; t

l = j:"';jsgc

: " !':"i"'RRU?T the slave
O = R SET the slave

p'¢cÉé t:"iat íÜ7e sÑWE must be' D!^cKjerly sci u' ]|' orc'er ujr íñE 'uter-T ' 4 V

ruot. te' fuiicticm. If the 9519Á ?riority ír'terrupt Contr"oi1er on the 3X?/8C'

is beinc' tsed. EN imterruot wi71 be 1atc!12d and handled tiorma11v. ac¿'c[rdir(g
~. | I ~r y )

te Uí2 iiarbóíh,'a}"e/'sóft\: Y'are cor: fiQtjr¿í¿ioT|. !t"i the sir}C1e Baarci mtjcié, U1e SÁ8\'E
-.

must recoanize the interrupt before the wait state Ex?ires on the !"};aster.
~

This is necessary because the INT input orí the Z80 is level sensitive rather

tharí Mge sensitive. If éciY sensjtive irterrupts are necessary, tiiÉ Nmi

iñterruot r'jáv É2 \^,':red. as describeí earlier ir' tíiÉ jLj sect ion.
GJ J

The rñzstér sho'Ád be m^ocrammd rcith timeouts in aRj' control Iood
l ~" t

sc that if the s7ave does noÉ react in thÉ expected manner, the |T!asZe}^ will

either retry the ijr'eraticr! or dec7are the slave to be ckwn.

— \ 3 "
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' '--.'~ G..I \' . L·I G.~ , ' , ' ' Irí W'"' pr' ' ' r" ""·t } ~, r ' i t ': : y; T :,, . ' " 3 .^ r". " i r V1 " i ,",
i' r
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3 e i" e :̂ c: "i ::sefüi :'ee:;j!^2s, í.','ñic!": ;;t¿V Li± t.u: ec ±"! i-: igr iri t: 'zmér :jr s:áí'e 7c£jé.
U

"T"rt C 7) " T"" " :- ' '. ' P,I :" " /t t"}r". , ' T ·_· " ' -' "
_

" " '."Erp \ ' - · ; : Ét ' · : H~ ..4'..' "
t '

:-"·"
¿ 7 S '¢¥ : LUz L) : i · 7: C i 'i E i ,t :_3'L.r \, 'O . I i- i ',j j.. ; kPe -7T. ' '.1m W i (jÍi í. l.if 2: >

mr U T S ' ¿^ y F :::j'-A; 4.

e|"laD]irlc or" ¿isaE';"i!"icc the £-?/l: í ;"":'r:':zy!6·["'it. Z": s caster ;tjcic as. a::)µr¿:|p')"i?te.
-. , —

he '"uün: ' ais': ' '"i=: ic)¿°gs tMt Ill' r'c'rt ¿c;É'"'C'2££'S zt"ed c'r' tii± '):?,"¿:0. g"¿G

tA"12S2 are tjescric·ea i2LA","é írí [r:é s£'c[iDrl ciri tXlé ::"- i Rcj. i!"íe' l"'3: :ia}l"'g'E'r C)T

t.hzs secíi"m cescribes i-né 'íeatures ar|g sez-up r'rc)c.ea'jres urnoue t.c íne

7 ),' e) / :.ír!
_ .'b. t ·, i ~' o' c

A. í?iF' Wich Set"íinc. Hie t.'if' S'n'iEiCh iS µá: ""t o"" the S-ICE' í'er"í: :an-
_.. p

í3ñ rraster interface, and is therefore only f'jnctionái i": ruster mde. he

st','úch is USí?G if you t-,a','p ::"j,','"",Ürj' 'e5B: jfC :x"riphera1s \'ñ"jcñ do nc't t"£SWt
P

?b: "L1l\'T' when they are ad: irc'ssed. b,'hen enabled, th.e stc'itch will assert

N-.P2,L,|': T'3:·t wheriever the system address É)'js is in the selected 4!( bvte rancie.
g" ~1

CL: 'sing switcn ?c!sitier! i (Tog ?íjsi1!"d in) '\'¿jj; disabú the c':':¡c·áriSOn. ! f

switch 1 is ooer' (bottom pushed in) then switch positions Z tfrotah 5 select
' ~r

the 4K byte block of NET/80 memory which is to be rííagped onto the S-"l0C' bus bv
~

asserting pH,£,l{Tq?K: . Switch 2 is the !'"(S3 anC svv'itch 5 is the lS5, the top ?y"cs-

seC in is a zerc while the büt.tmm oressed in is CC eme.
i
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l m ~, p" ", . , c u . ~ , yl.' '.J : \-4 l.) ._ L, : ~ le · —·~ > ma ~ L ri :,: .,1~. ir ·-j Lat ;,, 4a ~ _ _P ry4d .%, L

i h"' " q" C: C Q , . . T) jr ",;' n t": "T5"1E C
_

? M"', 1>$t CC'L L G-—'_' i -· .:. ' l ~ I y u I ' G·; t C ~ r '—.·',.' ~: :> ~ 0bj

E
, I "!

_
S

_
1 ¿I C: ?.''j s i:"!tje';^íace. ¿ 7 i S t: Pi ? hut t.= £" ti c' 'z CC¡i'i: "iZC2C)}^ c' t:

~

L t i tthe £.)L:P/':?'".e, áñd riiÍí usually be r)l'j?gec into a sza!"ic¡¿}^g ;":'}c)tiqerbcjeirg connzczcr.

:v'Ery at-: t:-":yi. fiáS. been ziacie tú tuve the z: ::',no be ct:'ímatible í'iith the jjr'c-

;)G'S2C U'7 Ftc'"Cárt 696, the íZa:Earc' SÜtcificct iíjt"i fci;" S.-QCÉ EL'S ]!";íerfac£'
r

Devices. F:i:j'.','2\'er, there are three thiny which mitigate against at'solute

+ ©c'c': 7iD;]e:,!"'!cE:
b

a. The cksiün 't:áS Lased ¿'3cfn the tircmcsü published in the July,
~ I d

Í97Q issue cjf "c?'y: p|j ¿p," magazine. The oro"'osa1 has been
C

mcdified sNghtly since üzen and sti?1 hzs riot- been Uo: rted
.

irí final fc'rm.

b. There is some desirtí on the part of users to be compatible

with older devices \\'hicP¡ are not necessarilv cometible with the
U ·

standard.

c. As of this date, every 4'"ihz Z8ñ CPL! board we have examined

violates one cir Uic)í"E of the timing sgecifications given in the

1979 yroposal. This inclñes, without 2'µ.ceµEior}, those bc: ards

designed by the peonie who loudly trumpet their support of the

stcnckrC.
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' met ~e

a two Ú;ier'd set r,'hiCh would fur!cticlr' es c Zráditionái C?}d/';': j|")"i?r'my,/'"l-C' bc: át^¢

set . tñote that the c}verÍgadi¶Q c'n e,ciGress lines Á12 through A15 "is rújt
~

L t pc:'"Nkü sAn'te E.!"it ::2';;"(íiC.' 5c: árds are ;"¿g £.Ó!"i!": £"Ct cm znese D"il"tS.)
p

" i n SiQñái 33ccÜÜ '·:c)tes
_..,__ ~ .- .——.-.

] +£. Volts
7 "}€ 't'c7ts

3 XRDY 1ÓK ?.LL {l'ct sµecified C.C.)
E VIO* 70K P. (J.

5 Vi I* jgq: ; ?
.

t!.

6 'C! 2* IOK ?.U.

7 Vl3* Íól( F'.U.

a \"14* 1OK P.U.

9 Vl5* IOK P.U.

1 C) V! 6* IJR I'.Ü.
I 1 VI 7* 70K P. ¿i.

1 Z í"¢i't!* IOK P
.

U.

13 P',','RFA,IL* 1OK P. U.

14 ñi?íA3* 1OK P.U.
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%J·

CUZ out. : 'eí)er!l21nc on the t'ícMe se7écteQ. ti"ie r¡árl(: sr,al:irlc cari take oiáce

r" "ty2: ,"!"'"i¿:.i¡:ii} v. áTk'i't'it"'ic í"se Of 70 LAc'ck Cj'JZVÑc i!"!¶tr|jcFic'rs wM"n U^a: "isT2r|"1r!c

cm t.c' the µr"iri¢er.

Even thCqLÁ'3h 1,/¿; ¡3Ü!"É éddresses C21¢-02H are valid. the 'uiral1el mjrt
, .' b "

is cm"iera7"lv L'7C: 'ti ci.: \tC !jÚt!c 1,·"() [)c!: "t. td±'ttsses E-:?,!-)-2:E:y U"cse Í'3!" i //C'

ports Fiá'v'é U"i£ ft!r!ci.ic)!?s definzd in the fíj1?cl',·,"in¢ [)a!^¿iCÉ"á3!]s.

Fb^st, the three 2rjrt ?.E?G type du:""'I)£r just bMcw ¿3 should be set

with the' !íí"irjd1€ and Jeft gins j'j: ";:E:fered for a CZ!','TF¿': )?':!S tjge cf irít.zrfáce

and the mi'úle and richt tjins jc: w:ered for El hit, bidirectinna1 elata.
~ t

1,/0 port 88E is the cc)2iTiand,/status port for the garal1e1 interface.

On i|7?Ut, the printer sZUus nr, optionally, the ? bits of elata frürr the

paral1e? zínwt. are rizad. :':cte that if the ckta 7]c)de is beinu used. the

garai lei port interruot must be wired in order to cietect arí acknow1edce
I ~

(st.ro5e í"rom the ether garülei dtzvicc). In Úi2 printer rñcMe (j¿¡: ?"!ijer to the

left) tne stat.us bits ha.ve the fo1]ot'g'irl¢ !"l¿'a: 1'irIq, F;rc)vi¿eC that the pzrt.icular

printer supports the associated siana).
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c3: Í¡DLjter. bsth wireí for' cc' hit data transfers with the jtj;rj:)Er seíecZ.ior, |7"i::}'jec
c ,
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computer.
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ackricp'd,'"'µ¿c'2!f3"r ti"i¶ 7ast character Uumsmitjted. pe re|";"iéinir|t7 bits. cene
~-

directlv frtjn" the printer', throuah ¿ IK CJ?¶i 2i'j}1ur'.
~ ' ~ 4

',r,:riZi!"}G tC 'l,,'C pcir't é34 s.ái'!iFÍ'±s the sC-ate of bits t ¿!"1¿ 7 11"'! "lÑ
,. k

output Byte. !4herí bit 7 is set, the P2il"i" siaria7 is sent to the íirirúter {d3-
- t b

?6), 14herí bit E is set-. aú: ncn':iedae í':ait states "c'esct^ibed 1zte: ^) are' erAÁeC.
· C ·

Tne [jgrí must be ',·áriHen to ag2jn tc' clear anv set bit. |jF!ori RESÉ
, aCr\rI:3i'j,'-

~ ~ É

ledc: e wait SZcítéS are disabled atM i"R!?'"E is asserted. Therú'círe. tí'ié iMzici?-

izatjori proeram after a RESU should write a fjyte of OOH tc: gort 88H in order

to r'eF?c)'v'e the ??: 111" s,iciia1 to the [jrir|ter. (40F) ?"iá\' 5e used if aúncwb.']e¿ae

\','cit states are Qesired.)

The remaininq three 1,/g! µorts, m BAH, an" 8BH are undefined for—

irioüt c'perzÜons. Fg!"' cut rut c'pe'ra: "ions U7é'.' are íiefiríeá zs fc1icw,'s:
r I k ~

E'9E = Lciáds ckita into the c\ut?ut :"eSis)t.er

BAH = Cenerates a date strcN
E'.EP! = E:c'th 7oaíis the dat-a and ce: "terates a strobe
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l'lC7E: ?'¿ui7ibers in Darerith2ses iridicáté the bit Ur elata inout
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(C'-7) when used for 2 oenerál : 'L:r¿|ose irRerfece.
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" ^ " *- - ^ + S ' " T · · ·E
. íj4 - i):2t.¿:r:s."líg}r¡ Bus !?"líe}'"í(3ce. ,í"i2S c:i3!"'l"íec"tc):" is 5:t!:RieQ T.cí tñÉ

:'}ET,/'8C) groczssor board which is ass?c]ciat.e{i with this EX?/8C'. :íC)t.i"iinq tre','ents
~'

adaiticna1 hoards fro: :, beim hookeC inÉc! this sirte cable, except ñjr íksicín
4-. ~j'

considerations irrjcl1','i!"lc íurictioriai itv and s"icriá7 Íoadinc. See "::lbEt'is:iX C

C' Y ~ ' : P

for a description of the expansion bus.

F. ÉPPf)}'f Option. The basic NET/8C is shipped with a preµrogra: "imed

7éS2S8 c)" ?2S123 PñOP: ' in !0 socket 1!51. Ti"iis ?'R0!Yt is C:C)O¿ for cÉ?'.'.'rÍ lc;a¿jnn a
~' ~r

program frorri the ;:"i?ster into t-he slave. It"i cases i",'here the I'ET/E.Cí is t-c'

perform as the master processor, or diere dicci"iostics, monitor riroara s, and
~· t ¶~'

the like are desired, the PR\}}': may be r"tz: '"|o'\"e¿ fr-am U5Í or: the !í}Eí,/'8¿' arC

3
Tenlaced 'c:ith an á?k0l·'í on the EXP,iú30. Tiier'e a""e.),acceptab1e types of Z: ';¿Cl!'-:,

with the irista]1e(i type selected by the jj=?er aréá be6'íeen J?. and Jé. Th i s

juz"'per area cc'risisZs of ti'v'O six piri E!.E?.G ty;: z j: ;::ii:je)"' 2!"£é.s. uích i','it.i"i i:
j
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'Yvñ'i€ !":e ¿Ü^,.,: c:itc regs-
"-' ?'á?C!27 sync. VY"iz'ñ. ¡:¿RZ.T_..'í:r:G. e Di-,E v,-.<: ti ii, É:'tiá!í;:d tc. :rie 3: ?".¿:iFS Z'"£i51

"ey.,' ' C ;'.' G —b~.1 ff. Li :~ L· Ca· - ' i h i p;-..·'—.:¡y ' T"- ," i u · ñrkt : t x" ·r"'" t -" e.r r-. d>r,r G ·""· . " · T " t L. iCl d C
ien ccn!rcns tne ::':.,'t"'c:!|L;:! "^4·'m this 1':·3:sit: - " · t .7L'c·"Lfc C' = u Wf, i L,,";: l'"s: i: . > i '.'· . J· ·- ~. 4.>

f'¿ñ~é«jrÉ Tne EF'CI 'r.cúm'es l'S s"3"us it
c-:' "se ¿ secxmC DLF cMuecte: lc' :ue 2,znS" ¿¡st: S.E:'CG!E-C. {t¥t.R2'tb-),{Á: :·'¿ = ¿I) Tíié tnc: vG-

;t"íe s,'Mus- te'ys'e: . T"!£·5c :" 't": :c:¿. are
mít: eci. Tsye: DL.E s!ü!fitm €lir;"'l¡Tib!es tiíe s: jtt" u# reú's 2t9 cN'ér, ir, :ábie 1

~
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t1·Ae F,"-'cm'ier 1 t!,"7: 1) ¿ÁÑ,: áé.:':g (cp,3) is a·: 'i·¥'E· *'.'ún. ¿ a_z ie ··""': " :.".¿..'¿e' ';'t.: y;U::?,¿z Ze: ¿ ,.-: i?." e::úx,2
m-" . " ",í '· · ·' t c" q" " ' "r. "' " ·cT" " " "' .mm L' µ.""^ C\:: ~ ¿2.-' + . ' . ' ' ' ' " " " i .p —4t C ' — ' ' ·: ' '—'·g : Í%.r' <"a, l .j -, . : "CpL.u". ' Z¿7t,Z'iié 5 i!'ui,i:Mes ?tiCÍÉ: ?Á-yster 1. Z: !s k: t.ch":: ¡áiCj TñPi. (-:'Tl}y C;"ié ?:C-cj::::;a¿' L.Á_F :<!' :C,:

t- '· --c

"

!.'lA: i ¿TtCC}?iR1C) bciect the c.gñ}m,L,r;ic: ei!3ri beÉ!?r: s:!7:it}ed, Alsc', L.LE sf'i;;'""'g ¿ZirtQIÁ.l - 'L bG¿.k E.

ícrma: arécf baud rene mu!F;'!ie: . OC' specifies cMec! (witF, K'$FI14 = O) zíe e: ',¿SeC,

SYr,CF|fUT)OL'5 mocle zné lX muliipiiez :X,

^> °EX eácj €L)¿ m-ut"g}i€·'s cre [:'oj:¿rT:i- ?GiE Th2 bits ir, Ú1e míjáé t€g: s:e: éi"±£ÁTi2 c: uu- CDm7r?nd Fiemister (CR)
~—( "

I;j: :SjnG'ir:r'IOU£ íc·: me! H?b'YE·'jer tMe n"jj: - é<ner ¿U's-±mÉ·h ?ñG cl s: :5st:mbIK' [L{A12- TaF.iie 7 í\:-'Sj87éS t"E C:',r,m,Zr.c reµ"1e: .

'
!<já£" :n zsyrct,'o"c 'S ig'mz: ¿:»l:LS cj:m' l' t.':: :£) ¿¿jj'· Z'e c"é": ;,";j ¿4"3"'""lC?'"¥' ká":n; ?ÚS CP;C'\'7j"!': :' ÉÑYi Cjx· :l:Ef¿:} É'úü"ieoi
tríe c'6::e;nal clock' l'?fRj1 or: icm f', sMes: eG eciive receive 't'7.ñsmi! c:pe'2!icjr|:' Tne U'z5!e !?je1"""qm'{iEÚ ¿AC rt-gé,vc: íE:5pec"

La K'R24 c" KAR2E c"areMe" mcÁ€ cez'ste: cfiects both the Mej' A C' tc' 1 i: cmsittcm c" GR2 kxces stan
Iuínsmitler and receiver: trme!cue m svr!- bit see-rcFt (É;S'y'ÁC mc'cle) or hüi"i; mode (sync

RA1F. ¿hG KA"12 select ¿ chaumte" lenMh
p

"
'

"

,
" ch: onocs iTl.3Cjé, C.Á2TQéS sR: mg JE TTí?3é R:3(jcj Ch the seconct RxC r!sir)? ecpe. Dis-

of 5, €, 7 Or e bits. 7he cTunaciei fe·n2j7
, . , . , ._ , .. . . . p - ;- A-r

.
" omy iri mlf cupkx moge \tí7.ÉÑ = 1 c)' zbnng tne receivet cEúses. ri>.!-{üY tC· go

coes not inriude the p·ariÉy bit, it pro"
T>EN= : tu': r,37r)¿Ír,Sim.u;'-rí-Cr:'S:y' I) high (wiá2!)'e) If IM tr8"!sTl': 'E" "s ci:sábiéd,

t ucum.med, ano does rig:; lñ2i'jtjé the stan 8ñcj
· 7 l — ' ' "' "' ' · — ' ' ' ' 'lri zsyi cñrc': rm 'S íi: C)GGé, cnara:.:e: g55n?es i! Wl.! c-.m>ete the trar"}s;,.t'£.sIc'Á o. :ne cría: -

s!c.7 bits ir, asynchrcmous mode.
should be rriacie when RxEN 2ñcj 7xEN=G o: ecie: iri the tTaT:5=iit sríifi ie?!sler (if any)

IAR14 controls parity gerie: átion. If enabled, when T>:EN = 1 anti the trar: smitíé' is mark- pric: r Ic) !e: mineñng ope: dier,. The T>:D out-

El panty bit is added te the t!¿i!r!smitled char- trig in half duplex mode (RxEN = C). put will t7jén rerrieiñ in 17:e mmking sUite

Table 5 P1ODE REGISTER 1 (MR I)
' MR17 HR16 l MR15 ' NR14 ttR13 FJR12 ' IVR11 MR1O l
l ' r?
:

: i C7,creeter i Mc/cÑ eñd Zauci l
i ' Ii Sync·"Async ! Píiñty' Type ) Pe.: iÉy Control , Length ! Rate Fector !

} : ri Async: Stop Bit Length I ! i ) i

i OC) = Invalid ! C' = Ocíd i O = D!'s25led ' C)G.= 5 bits { DC = Syncr}ronDUs iX rate
i

;
, l

: Ci = 1sÍc·pbi! !
i = Even l F = FnaNeC ' G1 = e bits I Ci = Asvnchrímcm's iX rate I

k " 'I
j 1Q= 1': si.: ·p5its ! I

i ii: ' = 7 bits. : lC =' ,ÁSV'{lF¶'3R.Tk2S iex 'ate !
l · :; 11= 2stoFbi: s i i : 11 = E bits ! 11 = µ.sy'ri'¿: r,:3.n-g:ts. Eñ4): reíte l

! i!""" "l l :
l

: fync: l Sync: i i
.

l i
I ,j hum5er of l Transµarency l

! i I

i SYN char ! Control l l
I l

ii G = íjc.wbie
,

C) = Ncxmal l ! l l

i SYN ' = Tr?::!¿:F-F;:ent ' !' ,' ' l
b; ' !

i 1 '" £: rÍ?|e l ! ! I ! i

i i ' l' . : l , i' ! SYN i ! ! l l
C' · . : ,.---— ...---— -. -\,
Y~ K'¿Ee

Eccc :¿;:r' 72Fior in bSiy".;;"i"" "'" ' G;'?'r!éL C:'.'y i' E-x!E-"7¿'C·íú7"-ts 8Eiécuec f ht'iC:r Úb'CX "

|".;t": ,2 e;:c<r. is s-f E-cfpg L'¿.3e· m.:s: t.c srk-c: eC (k.é2'í: KCR"C')i:í try case
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;": i,t...ig 6 :,!LI;:.'.:i2 E:EG.:S"i2P, 2 i);..'.3: 2:h '\-..
..
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E!.E2: -·-l u·:2g ' k: ;'::2?.--.:,';:2O ;

.
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...- ... .. --... . .
' C' :':JC' E £ 7 x I p, y C

,
: S: :Z E E )" ii ""¿ t" ' ;"Y"m TxF 3 : :íz

^ e" i t· q e l m"'. m r ~ m. r'. r Y"4"" E( RJ'3 1 F i i XGr SX i 7'jjl 1 ": l ; X¿_. :". "LC.ie l l" :" y'" E ! IP ,) CKjiC: l E : X Gx C : iíf1Ci i E > : "' rC AxC s ,"!t ' :
l;! C'ó11 l ! lX lX l 1')1 i l l ::': F-A¿7É7 t7g ) "¡G ,S'pÉ !": -:"2 "¿-'F:·y,ir:::3!e] i
.

C"DÚ E E T y C a X2 ! 1 ', 3C: E E )' £' l'f¿ G RxC TxC S . Tic ' '
. bbT"' É 6-'·L" ' ' , .r m" ' ~ r a C" ' " ·1r>< p— , " 9"> " " r · ~ ~ , r ^' l' 1Ci : t i .' 7 u i l }.

i $u k _ ' ' y '<. -- - :_' L i 4 : -
;: - f" ' t " Yd" " · pt :m' " t; I-) \ 1C) l 2 : £ X A XC : : 7 1C' l Z jr. : . : , \.m !-:Xl "- .,':' :

V. é <C ) l +" · "" " ") 0111 i l :£jí GC.Y ' ui: i i :,-: ::."J.:± i ':1 ; '":C :
r l
r<j7íS.

i V"""-t"r ;.u.C' :"~ :"h "j E"' "'"'"':' kt: ::8 u: ;, '".L.t' ti'í rq; Z."t'!':i S·')'KU eit.g t:': L ¿:7">y':'.FÉ-IÁZ-

: '^'" i' C': 4[ 'É'C
W r-t_ = t >"4·"i F. ;'.íí'C>
: =' '' ' e °"h' i ' "·" k ::· :;,j '

;Z ruC "En: p:e- ;.i;·;y <í": m:s.

Tzble 7 CO'-c'.;,{.L,f;3 REG!S7"ZR (CR)
:a' CR' CR6 i CR5 j CM ! CE3 ' CR2 ' CR1 ! CAO :

í : t ' d
:; ; l i i "' - :L , " · C 'ai t l l l t\"c.'ú' 'e : 7; c-iT?:mk

,' : E · " i' S 'i : Pe-c;úes! i I : Ccmítoi ' !Ja!é Te.::n:rid : Cuntrol '
l t : ' ' :

i' C';"üat""·: U: :at ' Te SAnd : F.e:sd ESto: ' SYñC 'Ásvnc Gi>'»C; ' F.¿'i2cjj' : tGxEN} !
~ ' · P} : ' ,

-.--
l (X' = Kt"",?. c: c'éúO" ! E = Fc'0:i'eF\"°íS : f: =. '¿'"";"Ái¿; ' l.:f:µg: '
¶ " ; , ,! 01 = L.s"vnc: ' C'l: L'L'! l".ígF i 7 =' R'·-se: '?íi: c"e Z:'s-¿3b'.

a ·.
µU: C:n'b!i¿ é U'"'!É cic'cÉ t;me ! e"rcjr iíógs ic' = 'vCcT:b' ' {' " j7 '- :zMe

,
(i =· F;"·'.jt"· :: :' e' .'¿ "" T":- ," ÍÁ€ '

t , i i : I
—éC.hCr R1c:c!é l e.:zet TxSR ) li"' súmís rri';'mer ¡ i = Fcáce L:té'éA-. i : "" Er.z5ie

,
C'¿':":c! ;z'g\ : " t ".C:btE i'

: · h m i t ' %,. m t ——. : i' S.yríc" SYh énci: cjr l be['i¿;f72!for:
I (PE, OE. PE!DLe| i , l = rC.rí: t 1jiT\ i

) . . :7 ' I PDIE slr;;mg rr'c'clE i ; = Pcücc RTS l cieiect) } i ' (:G'Íjú; jqy, . :" , l ' lI ?IQ = ¿oc¿: tíjcí F:8ck :: c::-;!pUt low i i l : ' i
. ,; } i ; I . I ··"~

_

' ". 7:F-: "-I!- i- ii:. ..t! i:
._ ,~¢__.-

i_
.,,.._..___ __ _ __ _-

_.!.._-
_..._~.......--.._..~_....__.~.

.A
..~.. _._-__, .-.,..,j : :' (, )

: e-y" "' ' ' G j. 0· "u'~ C"~ - ' I ,0 0r Li!Ser.d
DLE I ! i ;

iJ . :i ' · 1|C:
= Notmai ' ' " IOu 0: , 7l' = Sen.ciD'E l i i i

i ' " i l ;
¶

Table 8 STATUS REGISTER (SR)
I ' . " — ·"—"· ··"' ¶i sr7 ,

sre: ! sr5 ! sm ! sr3 ; se2 i sri ! sr(j
E ' ' IP . ,;

j i . lf : ' jData Set ; Dmc? Carne' ! l ; ! i
.Ready i Detect Ife'syn Detect i Cwertun l PE.'DLE Detect ! TxEMT,'DSCHG i Ex ROY ! TxADY :

? . iI S - ' ' ;
; I : "" ' iJC' = OSE fñfjÜí !C: = D2ñ m: iut I Async: |Cl = Normal l'Async: i i i li ' l i ; ' . .Iie high ' is hi.gn 'C = Normal i 1 = OvéfWñ !Cí = Norma! : C' = Normal ! C =- Reícenve lC- = T:b!?sm}! ii i l i i i; 7 = EJSR irú>jt ' ' = l3Cl' ir'>j! l i Fr¿m;r|g l E"ror l d = Párilv £·¡ro: l 1 -·- C"zñc¡€' srp : hc':i3lnC

,
m: omg

i? ' t I i ; " m. r" j¶l g iCju i is: Ig)\a,' i Error i ! : 2Sr-,. oí íiCu.or
i '€"3ts>ip' emow : /E?2tS!éT t'osy !

¶ I i ? ' . · ' , r- i —· . ;l '
) ! l ,

i: ¿i':t,m:t mí: : ' '"· mf·¿féÍ\·'€ :' : = ;: 2":sml: i
,l . l : S : , '' ' , i ; · ct-c: ste' is' ' ':j! :"7.".3 'C;;: Mf" ' ?",¿'%:::'{íc U;¿vsté: " i" m "I I , . , ' . ',' I : ,: : l

.J: l I "::" ' me' ' 'E.rme"0.d F4r7—~ +qr. Ci ' I t : 3 "- p-ty I · KjgnC . E:"'r";' i
i i É i : I Ic I' I i i i i :

;i ! Sync: ! : Sync: i ' i i
' l . i ' I .

! : I C:' = }Ycjrma1 l iC' = korrne.! ; i i :

i i ¡g = Syk l !' = É'áth'v' ct1o! or j :
i '" i i ' I l ,

lI
i ! (jE-'m: :ted i i DZ.E rF: 'yr'ye¿ i ' i :

t I : h I L: ' i : . ' ; t

(hi?ii) while 7>.RDY Ehíj 7xZK'17 wili 9g' high Ir asy'"}cÉÍfonc'U£ moíjE, s-ctimg CFí3 will ck,: a l2c:iglri": regÑder. Si: "icé this is e: one
.(mactive). If Úié receive: is chs:ebieG ir will lorct· end halo tríe TxD C·!'7;;Ü' K'\r {s;l&c}nC !Á71E' cx".mmenC. C% áí: es net K:',ve to be

terminate ope: atioR immedktely. Any char- ccmdition) Éít tii€ end Cit the current Éums: mi2- íesef fiy sc'tímue. CR3 sF:zMZ Lie set when

áctÉñ being essembled will be nEíg¡ected- A fed chareicÍer. Normd cperaiion resumes entering ¿rtci exittng t"é-nspa: ent mode anti
Cito 1 tte""sihor, of C42 w'ii!inliiMe Stárt bit when CR3 jg cleared The TxD lirié will go fe:" q! DLE—ncm OLE c.tí2r2cie: E'Fguencés.
s:F·hfcr} t;z";mc) o" MM rr'tce (SY'ñC) hjM fc" 6! kzs' OTiE tji; time beicñ'e SÉQiñ

r:i:}? t'2T: snTii£?.iQrí C4 the r,exi cFmrejiér in

E?i:s CFi'l (¿""¡R': gg¿j CRiS (R7S) cO: úro' ±e Z7c T:z,:.s·.7¿i! c.fáe Y.5.'á!!3¢ tí"ms: e:. Ir sj/t: - >¿"í: m; CM c.¿·l:z:£"2 :"íc r'": z:: {;¿'CS. li", tF't

i
"'"

~ W'—.. -—[AR á7'¡cj RTE. cm: ;.uts. G2i£ M 'tñE ¿?¿.;!é·2tS.- chrcmcus mo: ie, 5E--:;i,rC CMi' cez'se-s tne g'.'¿f: '¶ íí;.: :5:e: (SAZ.. S?',¿, é:í:¿ SES) 1c t'e '\

ere the ic'cicd comp·kmenl O! the recisier ir¿r¡F'miss¡orj C-! the OLE ítmis:er cc:déñts cÁ¿3/é-2 This. is e :;::Úi;;'".e cg': "742rííj Nitre " '
~ ~

cizúz. prio:tc- sending the cha: scie: in the transmit is, íí¿: intE: :sU¿l la!ch tor É iiÉ bit.
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. i Ñ~J
i cu"y is indUeíi in :he : 'F?t:19A lt is used to s: cre tjO tO IÓt? í'Y<"É "- Dl with the ccmíro! !OC¿?:iC)R st.: iÉcÁécl t'C,5

"= i:, it l
,

ibur b',': es cñ r'""s,;mnsé :T;C):"":e:!¿j") fer E'zcn of íh'íé 2iCht ¿zs S?'Í: )'.'y'T) ir; Flclure 3. I
%d6ln:e¡"IL'p: Teg?L!es: ir;"'u's. A' uits in me memory are pro-

( c"tmmci5k, ák'vtiñc 2't,' : tE?f;ireC vecior, ooc: Mé. insiruc-
Éy1e Cour:: Register: Tne kmq: h 1t: by:es c,: " Xje? ies: x":'"se

~P ~' · 0 . 6 .} :icm oí cuñe" ckta tci be eníei"ecZ The Ám9Z19,4 transfers ésscci?ñéc with €ách |r",{e: 7idjj[ ISl iTa£;"'é'l¿2eri!¡Y' ;": 'gT¿Á_:-

. ' ¶' C" " · I " " Y" i'
, .- - " " " " r " " - med sc) thiáí álT7EGét [ irnérru: m í7í2'y' run'e cjjT¡er¿'ni iÚ: ::::rl ,l :he ín:mr{uD[ 'espotwe tr}To7rr72: loR 7ot the iiáhést OriC'TlIY

~ ~-
, ., j"), "r g'". " C")"1" "

W
'U "'· : '

i · ~" 4 e'i ' -r "l ! resrjcjrjsej. the bj'{p co' , ' jJ, Ücíñ í+..)rÚ,tue j': 4.Üre_ ,n '
l ijnrrÍasKed interrupt hoi j íi\C memory to the date b' s

.! wher, the mck" input is active. e'ght 2-bit Byte Coum regisiers. For a giver'. ¡_7}:eí!L'P[ the :

7i Am9519A will expect to rezeive cc number of 1ÁC"« puljp_s i

i Auto Cle3r REgis1er: The B-bi: Auto Clear register con- 'heit eátMsthe corres3ondiT"l? byte count. enC will hold RIP j

i Xíirg cu: e bi: for eácri !EEQ ;nF}U: anci s;: eciíies the ope: ai- iCV,'Y' untí the coíjñí ;e. satisfied '
b' Ag rr«i: ie tOr Each CR Ve Er 5i:s. Wí_: en an 3LjÍCj cieéu bit
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CS'C,"D RI).',<R ia'CR G? E?.4ílClN ' ,-,.,-. ,,-- J-u ,1--..._ lc, ED so: na:iri "" '"-"- '"" ·'"upR

i i l , · ; Tí'znsier cm".: e"::s of i z',s: ',±á"5 :"·e ;".cAieC CPúP is f-me: Cmd i e i ^ " m tne
O ' Cl C ' 1 1

m -7- .-.. ..
-¿";Z "EgiMe:

,
L) 3 , '- -7y.

'L;.x: :d¡: i Z3c¿."£:i :ñe Sg'"Ác OÍ :nr G: 'J: C:..":.-' .','" e: ",

":¿RS'tñ 3.. .e": S qS ;z:? :-!S
i Gi; G 1 Ci : ,

" '"e". , 1 y 's s? the C:L!::dUi is iz :'tj;' s: "te
i ' ' : íc.' ?"7$e CAz-Z ':Ra res'sie' '

. , . , , . , . - , . , , , , _ , ,, . >L.4j'ifj. -. c.!or: F-QT 2t.t,vé á-jw pc drÍ?y, :ne QU: b'j: is —j-n
! ; O

I
1 l O i 1 ' 1 i

TrenCe.
--, -, i- c)

.. [-s i
CJráig end requ: res en external puñ-úp ·eüsíor to F)rc'Y'¡de

{ !
, : ' ,'Eéis.: ertQ ga:e Sus ' Ú,e "iiyí ¡C,?1C level. The ooen d"ain Cn:tpü: a': c¥bs \%'i"có-

gj: c"\r,':cj:zi;a']s v.úzh cÁtier sirni'z: CjTiúji s: g"ais
' ' Cl · i 1 · i? 7

. :r-'s S- -- . - · - m - 'u· :.'¿cé : : l -"' -': >c 'hu .,euse c'f "LÉ'lÉ 'R: >_ : :jt. 's :J:,c:"'

i
;

"' " " '
einsñer c?"items of s€ec: eci " :"'

-
' ;.c. cAty "

-
'caed, í:ie ÍF:R :es?orcs ic) fdiing

i 1 : X :X j X i O :
respcirse memory ¡3c2tiDn : edges On ?he requcs7 inputs. Whe: i active high is sdected,

i ' ' te data bus
' t7té IRR responds id rising e(jees

i 1
.

X ' X X i ' >yC i.
u.. .....

n ,. ,.
"e. eel I " " t" " nci 6 s;x:cify the re?iste: tne: wik he rE3ci on

su: :·semem cz: e ieaci coe: áÜDtís tC: 'tS
= C). Td -

O). This

""" '"'"-""' rerrains valid ú'mi! t eG bv e 't-set or 2
r:?jre 3. Su:rimzry of Dm Bus n¿insíers.

cc: rírí"ancl.
\Eoc1e bit 7 is the mzster mcsk Sic thaí disü9es al) r2Quest

i The Pause output m"i?y be used by the hos? CPU to ensure that inputs. It is used to diszble ali interrupts wXhout modify-

i p'oper :iming relenionships_a.re rr,aintzRed with the Am95i9A ing the IMR so that the previous IMR contents are valid
' wnen iACK is ac: ive. The TACK pulse v,·iC: h :equireci depends '"hen ¡rÍ: eTrup[s are re·ena5ied. When the master rrízsk bit
:

up severa! va?i7'%ie" ,nc!uciinc" c·;"'e"a¡'íc í&7"·>"Ta{'jTA in- ;s Igvr', it c3uscs the ED line tg remain ciisah!ed (ic)vv).

I
[err,2l bgic cizleys, number OÍ ime: 'up: cclri¿r¿|;er$ c".¿inea Mus, Id! nUi?i?ie-chlp irííerrupt "ystems. one c.3sier

i ioge: her, Z"tCi ty',± priori",""' "'O "
- jñ. -.c.Irle ¿ck7¢3w- 7;2sk t: : can disaSie the wiioie irf¡erTtjpi siruc7u'e. Alter-

i iedged. When delays in :hese vaUbies cci: nbine Icc) delay
ria¿iL·el\'. poriior: s of the structure rr: ay p)é disat'.'eí. Tne

I seie,crion of a requesí follcwiñ¢ the fa: |in¢ e:ige of the.fir.s.t stale of the mzster rmsk bit is available es bit S3 of the
i 1AC"Á,

the Pause oUtput meiv Se used to extend the ÍÑJR Stztt: s reg'ster.
i µ:ise, ir ríe sery. ?ct: se '.vi!¡ remain 'Cny until a :ecµ?,s.t

, hes been s 'e"' C, 2s. ií-,ci: c ^ hy int Wlirig e:iqe cñ SiÉi FrQ£ lag
i Tygiceily, :he iníe: ríá! intmrup: $E.:ec:icm ")toc0ss is quite ARc: :*s?t. the Ám9S3A rrit:M be initialized by tt\? C?U in
l ÍZSt. esp i l'y'íjr \se. s with ¿ sin?¡e.L: ":?Z1gÁ anC Pat'se oí: Ser lc: pertc.rm useful vvcck. At a minimum, the n"izs: eri

will crnseciueMly remain Ion' for only a very brief intüwal mask bit and at least one of the MR bits should be en-
i and will not cause emmsion o' the IACK : iming. abled. If vecío: ¡nC is to be used, the response memory
i rr.z's¿ be :oéded: if no: , t>e m: ,:i ' » p "µM te e

' ". " C! Op:±ms mr.-'.z: med co "',
.-

:
..

:g. . ."y, the :l:s: S: E7 n'ill

T- E ','· · "e 13 r""" ""' " " 'kick " ' \ 'i " 'e .'. ,ecñs-
i·-:3i . , ·- .-

s': 'í:j=z N._ .m . -^-·-; '- "'Cr: s CI
,¿7 iri CAt?' to es:?j,t'sr, ú,e c j 7 ,..

' j fe:: :ne
i cpe"ü: m·j c'puons :hai may te sí ecíe: j Dy tríe CPU. I: is

a: 'p}:¿?[.'3A. Then the :esµcmse T;,L?: lO:\, anc "yíe cjj'jrit
l

CÍEáTE-C ljy µci.ver-u;: C9' bv e resc7 command.
,

' wiil de (c.e3ed for those recuesí !evc·!s ma will Dé in use.
, \'kjtjE bi: C' speciües t:

. .-.
' ,;"'xe¿ p·rtcirky mcjjtz' 'see Firidly, :i",e mesie: rr: zsk É)lí ¿md at lezsí :.e".ions of :he

! H>ire 2). Ir-i "h f e '- , to: iíy "
c .', e tO :he re- ;'GR Vv,? $,E enet!ed to ciion ir'se::upt pr3c"s$lng IC Oro-

' cjL'25t ir.yi: s =SCC -: .Ct". me: " F \t ' ¡Dc2:ioR e: the cee:i
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