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CH.Ap!'fo( ~ 

INJROOIJ~TIQN 

'"'' OL.1.1"'W Stf'lal' ~1"'8 l)nt~tHee,l'"'!l1'118 ctook Oo'tlon JHovtdes 'wo. 
dl,tlngt functfo."s• rTrst, the Q~l'•~ '' a qharaoterwb~ff•red 
oomm~mlca~lorHI Interface ·de~·tqnea to ••~embt'e o·l' · dl,as,embte ,tole 
se,lat lnfo,matlo" reQU{fed DY a co~muntoatlO"I dev1oe for D•raTit1 
''~n~fer 'o ~r froM the POP~1~ ~"lbY~~ $etonda the DL.~1.w ts -a 'fiMe 
fi'!IIQY8AOY cl,ok whlc" ear, PPc:~vlae tt~8d lntel'f'UP''-• all'owl"s· a DrCHHtm 
to · m 8 as 1,1 f' e Pass a ~Hi' o f t I ~ •f1 r ~ e U '-~taw Q on' I s t s · o f a · s I ~'H~ I • 
lnteQratad el,cult QUad board ~o~taln}ng two l"dependen' 
oommunlca~lons Y"lts Creealve,. ana tl'ansmlttar) oaoabta '' 
s1mu1't13naoys twe11way comm~Jnl~atten a"a -.n lnd8&tll'\dtnt 1'11'11 flfiQUctne~ 
'•al'•tlma oloQk·, 

Tl'\e rn .. ~1"'W I "ta I' f e,e 8, CH Oy f d .. S tne IOO f e ,nd bUff at reg l $~81' '!I neqest"' W 
fo' p~o~~am~Qontrot led '''"~fer of 0'~' bet~etn -• PO~a;1 s~1,em 
PaQulrlng Pa,aTiel· ~·t~ an~ ~n '•''""'' dtvlot f'eQulrtng ~•rla'f da1,, 
lht 1 Jllltl ~'age I rso l no J'ug•s s~, t~;~s tnd a.ontr 0 I b I,, t"• t "''" be 
oont~CJTitd bY the "rog"•""• 'li"' '"'erface, or "" t)C~arnal aavlo• for' 
eommandt monftor fng, a"d l"<t;8rr1,1Dt funct.JoJ~~~s·. 

Tht DL~1~W tnterf~ce provld•' t~e •r•xtbTilty needed t~ n1ndl• a 
va,let~ of terml"ats~ fOr '~a~Pia 1 'he u•er can u•• a OL~1·W '' a 
T .-ret~ P e c R , co" t,. o l 1 e r , T n co" J u n c ~'I on w l t"' a" o t"' 11 r • e r 1 a 1 T I "e 
'"''"''ca, Tt ~~" be us~~ as e, eommunto,~lon• rt"~ oe,waan two 
Drooasso" swstem1~ The D~1,~w Provides the u••r wTth a ehoJoa Qf Tine 
sp•eds (baud pa,es), ~haraqtefl stze 1 $tQPeOQda tana'"'• pe,•tt~ 
saTactlo"' e,nd ste,tys TndT~attons, 

'"'- PLll•W o~n rep'laee OL11~A, Q~11~B, UL1,eO, and 0~11~0 mo~ulas Jn 
""Oit aPPII~atl~ns~ ~owavar, '~' 0~~1•E le s'Tfl rtQYIPtd for usa wJ~h 
oommunTe~'lo~s data stts suqh •• $al! ModeT 1~3 or ~02 1 All qf the 
ftliYrts ~f the OL11~A ~nro~gh 0~1~·0. modul•e al'8 oombl"td on thl 

~ . .. , ... ,~~~~·'!11·1···"" nu TeTet~o, Ts a ~ti1Tstared iJPal1t'fl&.l'k Of ,,,.,~,. COI'I!'OI'at.ton·. 



OL.~1•w and aPe ewltol'1 ~•tec;ta~l• to al'low for 
f "''" ci"a"9'-ab f T l t'l·. 

'"'' of 

1'1 ~ SCOfiE; 

Thl$ manuar of~vl·de' t~e u~epr with 1he 1~eor~ of o~era't~n and IOQfo 
dl,9rams neoessapr~ '~ un~tP$tand ana ~alntaln the o~,~.w ~~U1RTC ~ 
Q;.lan·1 rna TeveT of dJsoussttn ass\Jmes that the preader ht f1mfTfar 
Wl'h basiQ ~TOT,af Qempu,eP ,heOP'I~ 

The Ma~Ual IS di~Tded Tnt; fiVe ~,Jor ehaAtarlt lntroduo'Jonc ijener•l 
OelortPttQn, tns' .. •l lat(on .'"d.CQ.~ftgur,~yon, PJio~r•mm,ng, and.Tntor'l 
of Ooe,atl~n. A o~m~tete set of ~~~tneertn; drawl~;s Ts PPOVIded wJth 
ea~h 0~1i~W Tntarfaoe ~"~ 11 tound In a seDaPate vetume enti,Jtd 
P~tl•W S~YIHTC Oe1TO" EnatneerlnQ orawlnaai ~ 

AT,houoh g0,,.1i,ol sfgl'la.ls and da~a a'• tr,nsferrea between tl!!e 
ln,erf•~• 1nd tne U"Tbys, and bet~een 1he JntertaQe an~ '"' 
oo~munloat;ton$ d•vT;e, thTs ~a,.,uat Is II~Jted to covera;e of '~' 
ln~erfloe 1~s&~Tf, 

.·, 

TIQie "•1· Tls·ts· related PCP•1• r$y$.ta"' doeumentl ~hat are-a."PIIoal)l~ to 
thl PL1teW S~UIR·T~ · Op1;f~n. Tabl'a 1"'~ IT&t$. dooum•mts aQPI I tab I" to 
~o"'munfc:a1;lons devloes t"a.t ~-~ ~~~ ~sed t-~ltn the Tn·t•rfaoe 1 Ne1e 1;nat ~····.;·. 
thTs. Ta,tar ·. tabi'e nsts onT'I· · ,,,,es..-ntatlve manuals• and II. l'lot y 
t "'e"dad 10 ~~ a.~" a llel nofl.dS. Iva II~~, 

Tht bas I e ~a,lnta"aPH;t "" Jlt.HH.H\1~~ Qf tne OL,~1•W SL,UIR!C Ogt I on I$. to 
"'•-~nt. ~~. u~•r wT'~ tne tnforma,lon "aqa1sarY to unders,and no•mal 
S'l$.~em epe·r~ttlo"··· · .T~a · us.er eaA ut Ill~· · 'tih.l s .1 nform"''O" wf\en "' 
ana.fYzTng · trouQie SY1'11PtO"''- t;o ct·ettHmlne- r.teoe$.sa.r~ corre;t.tva aotl01'1 1 7 
lt ls ~e~ond ·the sGODe of ~h1S. ~anual . t;Q Prt•ent detaTitd 
tr,ubleshoqtfng Tn~ormatlon, 
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Ta.ote 1"';. 

ADPI·T~~bl$ POP~ll UOQYm•n'l 

TltTe 

WnTbus l,.,te,~fa.ee MantJilT, 
St"ond Edl~fon 

•POPa11./2~ S~ste,~ 
C7•Vojume ~•~Tes) 

PI;)FI•ll PP'OI'ISSIH 
HandboQk 

POP•~1 P•~lPhe,Pals a."d 
tn,erfa.c!ng ~andbQok 

P'C:•1~•HHl.B•0 
1in~'OY~I'I 
O~C@1~"HH7~h•O 

~rovldes detaJTed 
theor~, fJow, and 
!o;tc da,~flgttons of 
the unt~u§ a.nd 
extern•! d•YfQe loatc~ 

P r o v .I d • If de l a .I T e d 
theOI'~ of epara,to~, 
flow, l'tH1.1e; cH•g,.,ms, 
aperlltlon 1 
lnst•l rattan, a.no 
~a1n1ananoa for 
ao~Ponenta Qf '~' 
POP•11 s~•t•m 
Tnctudlng arooessora 
""'""o"~' oensQTa, '"d 
Dower IIYDPI'~, 

A twowoa.r~ genePat 
handbOOk~ Th' ff~lt 
aa'' dlsQYsses s~s,em 
a r oh.l teoti.H' •, 
addrasat"Q ~odes, '~• 

lnstruQ~Ton '''' and 
oro;rammTna 
~eohnlauesa T"e 
seoond part l3. d~veted 
~o a als~uss.Ton of 
softwatta, 

A two~~aP't hand~ook. 
The first papt ls 
devoted ~l a 
d)SQ~SSI~n of 1he 
vaplous perlphe'•ls 
ysed ~lth POP~1~ 
$~stams 8 The seto"d 
~a,1 p~ovfdts d•tallad 
theor~. flow, '"d 
loglq dasQ~]~1Tons of 
thQ Unfbu' ~nd 
external oevfoa lo;lol 
Mtthods of tn1trftce 
eonstructtenJ •nd 

~~!~·~~~!!!~~--~~ 
, APPITOB~I·e PM~•11/~~. 11/l~, '1/~~, 1~/~4, and ,1/~5 manyal~ PI'OYfda 
~overage on ot"e~ POP•11 sy~ams, 



~aoereT•D• ioftwa,e 
Progr•mm.rnt H•Adboe~ 

exam~l•• ef '~;Toal 

'"'''''Q''' 
Pr~YJdes • d•'•ll•d 
dl•o~sst~n of 'h' 
POP·~~ eoftware $~1,tm 
Uled tq loe.da c:tumDa 
•dTt. ••••~~r,, '"d 
~ebug PpP·~~ proeramsJ 
tnpu1:/0UtDU1 
arogrammTn~ a"d '~' 
flaa1:J"g•DQI"' and 
rnatn paqka;t. 
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T'J.t'l' - ' . 
Te.tllt ~e2 

APPIToable Oevte~ uoo~m•n's 

N"''"beP 

Au,om~tl~ .st~~•R•oeJve 
Set•• Ma~uil -

Pt.l I I _e,_l ,- 2739 
~~~~~o vetume!l) 
reI et~r>e -COI'P 1 

o_, " ' " r P t 1 o n -
.0411!101" I b.ea. 0P8f'I:\W I o" 
and mafnte~'~&l'!ge of -

MQdel 3 "~!.3• 
Ji"Plnte~ !:let, Pa~tl$ 

Biw~l l.et Ln 13,848 
Te 1 at~" e. c: () r t:h 

NOTE 

-the Morltf 3~ ASR 
T•Tet~c" Yn l ~ U!Sed as 

- an tnoyttout~ut 
devtoe 1 

t;ol'lt,_ t.nll a" 
TITustrateet 

· oreaJ<dowl'!- -~o 
P!!H ~HI 

s•H va •• 
for a ;uldtl 

dlsassemhiY 1 
P'eassembl)f• and P,_rt' 
ordarlng fop ~~~ Mpdal 
~3 A~R Tafe~ypa unT,, 

comr'aP'ab I• me.nua I$ exl st fOP _ ot.,el' 
avaflabla !&let~"es sue~ a$ 'h~ M~~el 
2A 1 Medel ~~~ -"d Model ~7~ 

VT0!S ATP,If.~'~y!'I!I.Pic 
Ol,ol'aY Te!nnlnat -

VT05 ATP~"~t."U~"~UH I c 
0 l ,H~ T r& Y T 9 r mlr'l a I , 
Mal ntene.l'!ge ~1arHuq's 1 

VTf:lo Mal"~an,nct~ 
Manu!\\ 1-

~A36 PECWRIT~R 11 
us .. r B M a ~"~~1,1& 1 

OescrJbes Dyi"Po~e an~ 
operatJo" &f ~he YT~' 
DIIPII~ ~·eg a~ an 
ln~uttoutput gevlo• 1 

Pp ov .1 des. dB~ a .I 'I' td 
1heor~ of 'PAP-tlon 
•nd maJAtenanQ• 
DPOOidUreS. for '"' 
VTJ~ Olsr,la~, 

F'rovtdes detarTe~ 
~hiOI"~ of QDera11on 
ann mal"tenan~e data 
for the VT~6 oa'a 
nJspJa~ TaPmJnat 1 

Oeser I bas oyrpose tnd 
and operatlo" of ~AJ~ 
oeowl"tter ysed as an 
tn~uttoutput devtoe, 



Paa• ~ 

1~! ENG1~~ERlNG DRAWINGS 

A oom~Tete ••t of enal~earlnQ '"d eJ,cUI, sohe~atlos 1• ~rovlded I~ a 
oof!I1Panlo., voTuma ~e thts manual' en1t't'l'ed Ol.1~ .. w SL.VI~TQ UPtTon, 
EnglnearJng o,awl~gs~ The gane,al taaTo s~mbQIS ~sed on theee 
dr&Wlngs are daserlbad . 1n tne ~~C LouTo Handbook, 1971 SoecTflc 
s~m~Qis and Qonventtens ~'' ,lao tnqludad In certa'n PoP~1~ s~stem 
manu11s. The •ollewlna · P,..,,g,ar:ths deao,lbe tl'le slana!' nqmencl•tlva 
eonventton used ~n t~e ~rawJ~g se~ 1 

SlQn•l names ln the n~11•W Print set a'e In ~he forlowln~ baslo fo•~• 

~OUROE SIGNA~ NAME FO~ARlTY 

SQ~Rct IMdJcatas t~a d,awJng n~met' ef ~he pp)nt set wha~e the stgn~l 
opJgfnates~ The . dPaw)ng nY~ber Of a P~fnt )8 focata1 ln the lawer 
Plqht.~an~ co'"'' ~t the P''"' title bloQk CoL.1, n~"2• o~ft~. ,,e>; 

SigNAL N~ME ls ·,~,name ~,ope, Qf tne slqn•l, T~a names ys•d on t~• 
o~Tnt set a~e a·lse used ln t~ts ~anu~l for corralatl~n be~ween t~a 
two, 

PO~ARlTY IS elther H OP L to lndleate the Yftl~aQe leVel Of t~a 
sl~n-1! ~ m••~s •3VJ L means ~~oun~~ 

As an exa~Die• th• slgnal! 

UL•1 Rcyn MONE H 

orTgJnates on sheet 1 of 'he M7~'0 module drawlng and Is Peada "wnen 
RC~R DON( ls tru~a '~Js sTgn•l Js at +3V"r 

UnTbus stgnat 'fines do no' Ql''~ a SOUHcE Indicator~ Jhese sJ~n~l 
names rep,eeent a bldTreqtJonal wtreeOHad bYsJ •• a·resyl~, muttlPie 
soyrces for a ~artlOYiar bus sl~~al exists~ Eao~ UnJbus sjgnat ~ame 
Ts prefl~ad ~Tth t"~ word ays, 
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2~, lNT~QUUOTION 

C~AP!~M 2 

G~~ERA~ OE~CRlPTlON 

Th@ oL11@W S~U/RTc o~tlo" 1~ a enaracta~~bufferad ~ommunToa,To"• 
ln,erfaee dft$fgl'led te t~arHHate ••Hie.l blt s•r•a"" data to PliH&'I'I"I 
OhA~Rc~eF da~a ana to ~POVf~t tl~td lnterryotl t~ •I lOW DI'OQI'arn tlma 
meaaur,m•n••. T~Q 0~11eW lntel'fac• Qontalns tw~ J"~•Aen~•"t 
Qommunfca1JO"$ Ul'llte CreQe]ver a~'~d tr~n•mltter) oaPabl• of 2wWa~ 
oo"'mwn1 Qa.~Jo"·· 

SwTtoh sereotTcns en tl'le 0"'1.•W lntel'f-.olit P.I'Oylda the fltlclbiTlt~ 
nefitd&d 11() Mal'ldle a VaPIJt~Y ef 'erl'fllf'l&ll'e for eMampl'e, tl"le Ulll' q._n 
st~ uo s~ttones syeh t"at tnt 0~1••W oan l"itPfaoe to a '''''~DI or, 
b~ resettJng swftQI'Ies, tQ 1 hlth s~eeo CRT tar~ln•J~ Th• user"'' • 
oholee of $Pe6ds, eh•ract,r stze, s~op~o~de len;t~, nartt~, eJror 
de,eetTo"• and 20ma ~~~~r~n' lo~P. mo~·~~ 

ThTt ch•~,e~ Ts dlvlded Into f1Ve ~•Jo~ ~o-ttonst swl~o~ •eleotlbn•• 
da,a fe~mat, fun~tTon•l ~esortPt(en, P~~slQar dtsorlptJ~"' &Md 
~P~O 1 fl ca1 f OI'IS•, 

2.2 SWl!QH SE~(CT!ONS 

Th' DL'1~W m,~ ba ~odlfled ~Y '"'set~~ of swl'Q~t• to allow 1~ to 
dl~tet'l'~ '""Tac;e a DL,11•At .. r;t, •C• "" ""o modul'e '"most &"PIJ~attont, 
'Tal'.le 2"2. TneiYdEII$ a l'f$t o• ~,ese sateetlol'ls wtth a. tHief 
des.orJP~ton, 

swttehas ysed ~nth~ OL11~W ~re ettP~mount•d ;ac~s col'l~af"l"9 el,h$r 
elqht oP t•n fndlvlaual' sltde Ol' toggl'e switches, There are five 
oa•kS moijn~•d on tne M78~~ modute. rn·~ are l~b•ted on tne Q~ard •• 
s 1 t h, o u g n s 5 ·• T 1'1 • s w lt en P a o 1< s ( see F' J g y, e 2 •1 > a r e I a b 91 • ~ ~ 1.1 on 
that eac;~ swlteh ls "UmbereQ ~1 tn,oug~ " ~r 1~)-, (~on ~·~M Ts. al~o 
Taber e q snow 1 "g t n e o"' a.!"' d e f f o o s 1 t 1 ens ·R r 1'1 a a o rw ant f on Y s. ad to 
s;aclf>' fl Partlcurar $WitQn r~ ti'IIS! 



~X•Y 

w~,,~ X Jndloate$ '~a ~wf~Qn ~ack ~umbt, •nd Y ln~J~ata' '~• 
~a,tlcul~r twlton on t~at 3Wlt~n p•;~. 

Po, ,x 1m~le S2w9 Tndfoatas sw]tQ~ ~Y~ber 9 o" •wl'oh Paok ~~~ 
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SEI.tCTABI.t 

SP fU\I< B 1"1 

$55•9. 
55.3.0. 

Q~SCWIPTJON 

~nabl•~ 1" '~' ON DOsl,J0" 1 S~~WI~ 
IU dllabl'td Uswltt~h QF'P) lf 
reptaol"; a D~1~~A, or O~~~·B 
s~ould be '"abl~d fsWJt;h QNt If 
replaoJ"g a OL11•C or 0~~1•0• · 

~Pror btl r~;or'l"g J• '"'bled Jn 
'~' o~ DoaJ,Ion~ ~~ould · be 
dlsl~le~ Tf r~DI&OI"g O~l~•A or 
U~1~ea, · tnd s~ould be ena~l~~ lf 
r•pla~lng OL1~~c or OL~~·Oa 

~"ab I•~ lf , S'•10 .f 1. In QN 
DDst,lo" '"d. s'•9 1~ r~ ·orr 
post~ on, To dl&abte ~~·i~ muet be 
Q~r and S5•9 ~ust bt ON~ ~hould ~~ 
dl.s•Died lf rePiaol"; UL~t·•• •81 
~c, .or •o mo~Yie wtth Ub~1·~~ 

Tabl-• 2•~- T 1 sts the baud r a 1•n ava I l•.b I e on 
~nde~e"d'"' ._ ~Dift•apeed oDera,lo~ 11 
se·r•ottnq the ~eQelvep an~ '''"'~ltter b•ud 
taWe~ th~t ~oth transmit ~"~ r•Qelv• soeed• 
a D~11•A• e~, e~o~ module~ 

lh• 0~~1•W~ Oo~Dietel~ 
~,OY]ded b~ lndJVIdY•I I~ 
,., •• ~ Ca,, SMOYid' .b. •r• o~prac~ when P•~l•oJ"g 



saud Rat~s 

3.1~ 
15~ 
a~e 
6r.fiJ 
i2fiJ~ 
2~fiJ0 
46fiJ~ 
960" . 

S4.10 

ON 
O;r 
ON 
ON 
ON 
OF'F' 

. Of'F' 
·.or~: 

..... 4 

Tal:ll!l 2e2 

B•~d Rate §ejaQtlon 

TP'an 8 i111~~_,,. Rto•H ytf' 

$:S•• s~-~ $!$•~ S:SiiJ S~•> 

ON ON tlF'P Of'P Off' 
0~ ON ON Opp orr 
oFF' orr oF'P ON oN· 
OF'F' ON OfF' .. tlN OfP' 
ON~ Off" orr- OF'F ~N 
OF"F' OfF" ON ON ON 
ort . ·oN ON ON Of~ 
ON OfF' tlN orr ON 

Two 9 wl1;~l1 .8eTactabl' mocht 8 of o.,e,atfon a,-. ayallable fo, 1""' 2i1ma 
ouHen~ lo .. ep,·. 'fhes.e two "'O~ts of Ol'e,atlon al'letw greater veP'Si\tiTit~ 
l n u s I 1'1 g t n • ~ ~ m a e \!! P' p en 1: To Q P . I ~ 1 e r f ace s ·, 

t n AC)t l va "~0-r.U:te t~e 01..11.-w IB 'tne seu r ~u· . for the ~G.lm, of our P. ent 
wh,reas 1n P•tslYe m~de, tne •~'''"al devl~e must ~povlde tne cyrrent~ 
An examPle of 1he aP~rTca,lon ~f •~••• mod~l woufd be to •onne~t two 
opocessl"'g '.~ __ stems tf)uattHH ~- '.l"!i .tWft _oL.,,_1 1W.t via _tne ;e.""'' cur•en'ti 
roops~ one DL.11•W e~ould ~· tn• .• e,1te dtYTl~t tht- o~ner o~'~·W 
oa•• I ve, TlbTe 2•3 sn;wq 'h' s.wrto_"· ll!ett f'ngs _ 1io !!eleot 1hfl moqt of 
OPtPe.tto" Qf the 20ma ei.IPI'(tMt I'OOPie. NOrm~! oon•l~ur"'~ton .Is fl'l. 1il'\e 
Ac•tva mGQe 1 · 
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r Tf\"le Ztt3 

Aetlve Ill! Passive Mode s•leotl"" 

r,~nsmltter S1•1 Sle~ 53,!'~ S1•6 S1tr7 
Ae.tlve ON 0~ orr orr UN 
Passive orr Off ON ON orr 

Reoelve~ S~e6 s~·t S:,Sr~ 5~11'!9 ~;s .. lt'! 
Aottvs ON orr· ON OfF' ON 
Pa.sslv9 orr ON on· I'P4 CJF'P 

Re~der El!'l~ble S1"'4 s~ .. ~ Sl•ts S1,.9 ~1!!!'1~ 

r Aotlve ON OfF' ON OF'F' ON 
Passjve orr ON orr ON OFF' 



Paa.• () 

a~~ O&TA ~QRMAT 

Tht da~a fqrma~ erTQUPI ~-2~ gprisJ~ts ~f t START ~lt1 flve 1~ eT~ht 

DA!A bftla a PARtTV bf~ or n~ PARITY ~''• an~ GM$1 OAt aA~ O"e•h•lf, 
.o~ (wo S!Of1 bl._s, · 

MA"I(' 

.J'I'ACS 

IDLE 
STATE OF ODD,EVEN RETURN TO IDLE ==uNE .. . 5 TO 8 DA!A BITS . /DR UNUSED ~ STATE OF LINE 

I -- .,.- -T --.,.--.,.--.,.--.,.-- .,.--.,.-£- --J. OR 

. ~SOB I 01 I 02 I 03 I 04 I 05 I 06 I 07 I B~T ·r;;~---~ START BIT OF 

0 _;;___ -- ..L--.1.--.L--.L--.L--.L--..L--..L--j ~·vr L...::j NEW CHARACTER 

START!---- JUSTIFIED TO LSB BIT POSITIONS WHEN L_ I • • • 
B!T 5,6,0R 7 BITS USED r- -: : i 
-off f'- ONE II IT Tlltlf:tONo/I~WD Rlt'l& f-r.s --i i 

1--z--; 
b. FULL SELECTION DATA CHARACTER FORMAT·DLII·C,D,E 

rfgure ~·2 0~1~•W u,t, Form~t 

When Jess than elght DATA bJt• are aeJeq~ed, the hardware J~etlfles 

t~• btts '"'~ ~he ·l·aas~ •tg"Jflea"' bit poattlons fQP ohar•o••r• 
retelva~ b¥ ~he Tn.terfaoe·f Whtn tra"~mlttfn~ ohar•o1era, .. 'h• ;ro1r•m 
D~~vldas th, J~stlfTea~ on lnto the feaat '''"~ffoant brtl, T~• 
PARITY bf~ ma~ be either oA or Offl w~an on, Tt oan o• seteotad for 
~hlo~lAg •l,hef edd op eve" P'''~~ d~rtno '•o•Tv• an~ for ProvTdlng •n 
ex,ra PARI!Y bTt durlnq t,~n•ml~, 

A 'I'" I' v a 'I a b. T t I ~ e 1\'lfil w f '.,. ·1 , "n Y data, f ~ r mat .._ r t s e I a o t e d by e w l'ti one' Q n 
'h• OL1t•w m~du·t·e, N~n• of the VaPiebfat ea" be oontraJied b~ ~h• 
~~~gpam~ The$e swl~ehe' ''' tl•ted In Ta~Te 2•4 '"d de•orJ~ed ~9rt 
•uTTv Tn Qhaater , •• 

~~ 

! 

"' 

~ 

~ 

~~ 

? 

,fl> 

·~ 
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tnabl~s or -!Sables t~a ~~~,,~ Qlt 
J" tne data o~apac,er. 

w~en e~a~fed, the var~a of ~~~ 
pari~Y ~~~ fs dapende"~ o~ tne '~De 
Of oartty Codd or eve~) e.eleQ.te~ bY 
t~e even Parlt~ eel·ec~ C~4•~) 
sw 1 tc;n·, 

W~e" ~Tsab·red, the ~TUP bits 
I "~m•CI 1 ate 1:1 fo !' 1 ow tne j'ast OATA 
01' dU~l"g tr~n$mlsst~n. D~''"g 
recePtl~n, tne reoaTv•r dQas n~t 
cnee~ for gartt~, 

'wfto~ ON ~ ParJtY '"~bled! 
~wttcn orr ~ pa;lt~ dltabled. 

Qeter~Jnee w~ether odd Q, tven 
part~~ Ts t~ ~• used, Tne reoetver 
cnee~s ~h~ tnco~l"Q character f~r 
aopFo~rTata parlt~l ~he 
~ra"s~lttar '"serts t"e a"Pro~rtata 
parl~Y value, 

~wtton ON"' odd parity~ 
~~rtc~ orr • avQn parl,Y, 

~efec's the desfrad number of s'~P 
btts, 

~w)tcn o~" 1 etoD bit, 
s~ttcn orr·~ 2 step bT~s, tf ~ 
D~ta ~tts a,e selected 1 1 5 
~toP olts wJI! be seleqtad 1 

r~esa two switches a~e 

teget~a' to Drovtda a oodo 
sejects the ~ast~ad ~~mber of 
Dtts tn the c~araotar, 

U$ad 
-hat 
OATA 

~~.,~ S4P.3 NO~ of PATA bit$ 

0"' ON 5 
ON OF" f. 6 
OF'f ON ., 
or.f OFF' 6 



2~4 FUNOTlQNA~ OE~C~IPTZQN 

Tht o~~1•W ''' fl~st, a o"arao1•r•buffered oGmm~"loa,ton• Jl'\1e.r•aoe 
thAt performs two basT- ODt~••tons. ~eoelvJnt •"~ tranamt~1Jng 
••A'ncoh'o"'QIJ$ serf aT da..ta a"~' @&eo"~' a I J;,e fl'tQ~en~~ cloel<, U'f!ltJ 'o 
metiUr' 'fme, A' a ~•~•lvel' of •trJal ~.,,, t~• lntarfaoe oonv•r'~ an 
••~nQh~O"'QY' serTal· e~ar•o•or f'om an aM,ernaT devlgt '"'o '"' 
naPtl.'l''lel c;haraetfr r•Qultttd for transfe~ 'o the unTbiHI', ThJa DllP&'l'ltl 
OhlracteP ~an thtn. ba aattd 'h'oygh ~he ~~~ to memo~~. • g~oot$1or 
PeQleter, o~ some othtH. dtYiee- As" trai'Ht.mltter, a r:iaraTitl 
ohtracte~ from the bUs T• oo"v&rted to a eePlat oh~t.ragttr for 
t~tnemTssJ~n to en exttrn~r dtvJee~ ~•oause t~e two ~ata tran•fer 
unl''. '. reo .. •lver and tr~n$ml~'. ''.' ''' l"daP~ndant 1 t.h•~ '' .. '.· oapa~le .. of 
1 T 1ft u T tan a o ~ • 2 • w" ~ . J om "Hill rq oat. l o rr1 T"' • r i o •l v • r "n d t r an • m l ~ t e " ~a o 1'1 
op•rat's 'hrough two rat•'•o r'g''''"'! a oo.n~r~t ana st•'~' rtgt•t•r 
fo, QOm~'"d •nd ~o"rto~rn~ f~netlo"•• 1nd , ~a•a bYffa, 'egJs,er f~r 
S'Qrlnl ~·'· P~lOI' to tr,ntftl' ~0 tn$ bUt 01' e~ternal· ~IYlQta T~e 
'I' l r! I f I' e Q l:' Q n ~ ~ Q l 0 ~ "< U B t s 1 I I I. n ~ I d e n Y e d f r 0 ~"~ 1H'Ie A C _I "P U 1i Y (.) I t I g e 
b~ t~e pewer supefy to ;•n~"''' tj~ed tn~••ruDts 1 The olook gor,lon 
utynz"s a "'grst,,.. fo, Qommand •nd "'o"t'O'f"g func~ 1 onlt, 

T~Olca1'1Y, the OL11•W Ts ODtl'l~t~ In one o' two fu~otton,11·~ ~lffe••~~ 
oorHI;ura1lons•, . The.OL.11•W Yfed as a T•l'•t~sn ~ontrol' ,nd ·ttopa Ol,~~·W 

ue~d wT~h ~1A. _ T•ve .. ·' co"va~~'"' wrl' "' cna ... tust~l!ld lnd ... lvlau•rf" In '"'.· 
foll'-'wTng IHHa9PaDhs', '"' rea ·~tme c.'l'ottk '~"otJone w. 11 alse be 
delol'l~ed~ · · 

2~~~1 OLl~ww ferot~oe Control. 

Th~ DL.!1•W CPfgu~e ~·J) oan bt ~·•d to Jnt-Pfa~• ~o Mo~el 34, Mt~ol 
3'• and ~Od'l JQ Teletyp~~~ 

·--

•• 



r 

r 

r ' 

.. r-
0<11:00> I BUS l 

l DRIVERS I 

BBSY 
SSYN 
SACK 
BR-BG 
INTR J INTERRUPT ~ 1 CONTROL 

LOGIC 
u 
N 
I 
B 
u A<I7:00> s c<t·o> 

MSYN 
SSYN J ADDRESS I l SELECTION I 

LOGIC 

0<07:00> j BUS I 
. L RECEIVERS I 

"'i ., 

PARALLEL DATA 

_sTATUS 
BITS-

l 1 SERIAL r-.1 RECEIVER I STATUS RECEIVER DATA 
BUFFER (RCSR) (RBI)Fl j.._, 

l 
I 
I 
I 

RDR ENB I 
I 

' I 
RCVR OR XMIT I 

' SELECTION ' 
I 
I 

MAINT : -
lTRANSMITTER l !TRANSMITTER rB---' 

STATUS XMIT ROY BUFFER SERIAL 
(XCSR) IXBUF) DATA 

PARALLEL DATA 

~~~IJR~ 2~"~iS 
D~11wW T~~~TY~E ~ON'RO~ 

20mA 
INTERFACE 
CIRCUITS 

r---
I 

--t 
I 
I 

r--t 
I 
I 
I 
I 

~ 

TELETYPE 
UNIT 

L __ _ 

11-115(1 

St'f~l l~fQr~atfen .rea~ ar wrtt,en bY tn~ Telat~~a unit Js assembled 
etr dl~assempTad b~ tn~ 0"'1~•W l"terfaae for para I tel 1lr•nsfe~ ~a or 
fPtm the U"lbUS, When t~e ppQcasser addresses the bU&, 1ht O~I~•W 
Tn,arf~c;e deQ~des the address to de~a•mlne If ~~~ Tala~ype '' 'ht 
seTeetad al<'terna! devlca and,.lf se1ec;teo 1 wnethar I~ Is to Df.trform '" 
lnou~ cread) or oytput (wrf~e) o~e,atton, · 

If for example, the Telaty~a h~S bee" sa!aoted 'o aocapt j~forma,lon 
fo, PPI"tOyt, o•ral lei data fro~ tne UnJbus Js loaded In'\;~ tnt O~~~·W 
tr•nsm1ttar CPun~h, buffar 1 A' thiS poJnt 1 tho XMlT RUV f!a~ 4•on• 
beoaus~ t~e t~ansmltte~ CPun~n, roolc ~-~ been ~cttva'titd~ ~T~e f]a; 
eQmes back after a f~aetloM ~f a btt tlme Tf the '~an$mltter 1• not 
D~•••ntiY &Qtlve,, T~e fnte~faQe ;en•r~tts a $TART bl~• shTfte t~e 
da~a fro~ the buffe~ l"to ~he Telat~~~ OMt blt at a ttme, amaTn •ets 
t~e XMIT RoY flag Cat sioA as '~• ~ordtno re;l•ter of ~~~ 
dOUbTet:b!Hftrl"g fs emoty, IVt" tt'II'OVQt'l 'hf!l lhlft ,89l$8P l~ a,qttvt)l 
•nd then tlm~s out ~~~ reQUIP'd ~umDe~ Of STOP blts, 

Thys 1 lf ~~• 0~1taW Is lMterfaQed to a mod~l JJ T•let~pa 1 the ij1Dlt 
Pa,aflel ~us data Is conv~r•ed tq t~e '~~blt sePlal 1"Pu1 reaulr~d b~ 



tht ,,·r··~~~. No~a that, wnenevtr ~ ,,,,,. of ohar•o'''' 11 •o ~· 
fOlded 1n•~ ·~• Te.lat~~~~ ~~~ XMJJ ~OY fi'G 11 Itt DPtor 10 ••"''''lon 
of ~~~ STOP blta '"~ '~' lhlf,Jnt 'Y' of t~e oharaetar In the hOidJ"g 
Ptllattti, ,nua al fowf"a ""''.,'' onarao.t•r '' tie 1·oacted from th• bu• •• 
•~on a~ 'h' t~an•mTtter .,o·r~tne ~"'''' I• emD~~~ Tha XM!T ~o~ flaa 11 
UIIG wlt~ XMIT INT ~NB to tnl,11't ~" 1ntt,PYD' teQUtno• 1e lnform t~l 
Drooaseor 'h'~ t~o ~~~·''''' 11 rta~v t~ •••"'f'' anot~ar onaraoteJ to 
'h• TeTet~p• for D''"''"g• 
Wntn PeatJYlng da'a fPQm 'h~ Ttl't~Dt UnTtt t~e ~PeP&1lon I' e 
llltntlaltr t~a P8y8PS'• fht '!A~ bl~ Of 'ht Ta]I,~Dt lip al •It& 
ao'fva,es the TntaPfao.e ''''Jver taato, and data T• .lo&ded '"' Olt ~~ 
- 'lma )n~a the r•a~er bUffiP Ptlt,,ep· Hhe" fO&~Tng Of ,~. b~ffe' le 
~~~Prete, 'h' buffer '~"''"~• are tran,ftrJed •o '~' h~ldJ~g ~•at•'•r 
'"~ t~• Jnte~fa;e.s,ta '~• HCVR OQ~t ftat 1 ln~loa,Jno to t~• orotram 
that a o~a,aoter ha' b••" •••emOitd and 11 read~ for tra"'''' _1o '"'' 
DtJI,~ TAt RCVR OONt flaV1 .tf RCVR INT tNS l1 tiiO etta tnl,TI,91 an ~ .. 
lnt.~ruP~ •equenee, there~~ o•utln~ a veo,ortd ln,trru~t. ' 

'"'' O~l~•W has ~ reader en&DII 'RgR tNi) ol' th•t oan be ''' to 
~dva"~' '~' ~~oe, ,.P_ reader tn t~• TtlttYDt~ When •~'• tnle blt 
on~ar s t~e ROVR OQN~ f 1 a a AI •eo" as ,.,, Te rat~o• ••"as '"O'"''' 
11'1-rao,fra the ST~~T bf• ortara '~' HOR tNe bJ,, 'hue al lowTnQ JUet 
one oh1rao1er to b• read. 

Th. OL.t.l.•W 

'"''' ~h· tllt Js sa' 
"''• 1 "PU' OONt blt, 
w~Toh oan 
TeTet~pe 1 

,.,,~ ~~~ a reoolver ae,lye ~RQYR ACT) ~''' whl;~ J~dlo'''' 
QL11eW Tnte~f•o• 11 rtoaiYTfll; d''' from •~• T•l•1YD~, 'h'' 
at the e'"''' of '"' STA~! bl~• w"Toh T• '~' bt;lnntn; o1 
$t~Tal data, •nd 1' ~!eared D~ the Tet~l"g ~~~~ Of t~e RpVR 
T~l OL11•W also hal a ~R,AK Dl' COin be $WT1•h•l~•bl•~), 
at set b~ t~• program '' 'ranamTt a oon'l"~ou• a;age 'o the 

Tht OL~~·W ;an be ~D•'•'•d Jn , ~•'"'•"anot ~ode• wi'IJgh 11 lefeote~ b~ 
th• Pfo~r•m b~ set~Tna ,~. MAJNT bit ln '"• 'rantml1t•r ''''u' 
~ttlst,rl w~e" l~ '~ls ~odt, •D•oral I~;To r• uted t~ ~ePfor~ a 
oToltd lo~p ~·•t ~f ln,trflo~ Ieete otr~ut'•• A ~haraq••~ from '~' 
b\11 .le. l"oadfd '" r>arai'Ttl '"'" ,,.,. trant~mlttor CDY"O~l buffer 
Ptllet.~r, The ··•rlal ou,ou• Of '"' ••afs,ar enter• the Pto.aTYer 
c, •• dj,, ~"'''~ ,~,,.,~,. WhiP- '' Jl 'onvtr,~d biPk Ynto DaraTJ•I 
data '"~ ~ransftPPtd to '~' ~"'' l" ~atntanan;- mode the ~a'a '' not 
tr,nemlttad to '"• T•fet~Dte If '~' g~~,.w Ta fUI"\OtlonTno DPOPa•l~• 
the. o.h.ara'''' ln th.. '''d'' b\lfft' · CA&Uf") li fden,loal to '"'' 
~hlrac''' loaded '~'~ tho '''"'mttt~p bufftr c~eu,,. 

~~t;z PL~~·w ~1A TtPmlnaf ;on•rot 

Y~t O~~l•W ~P1t~re a•4' ,·r-o P'OVIdea t~, OO"'~ol ToGfO reQuJred for 
fn,trf$Qin~ tJA tePmlnlf• SUQ~ as t~· VT06 Olldl~~ or '"• MO~IT J? 
Tt'J'I,~Dit 

r u" o 't 1 t n • I' 'r ~ , t ~ t. t l A T ~H 111 .1 "' 1 §ton t r o .1 o on f ' g u ,. at 1 o"' .1 s n •• r 1 ~ 
Y~tntlaa·r wTt~ '~' Telet~o• ~O"'''OI otnfTaura•ton,, 1n ,~, 'lA 



" 

r.. '' ,m rna I QCtn~ ,o 1 Qenfl '"' ,a~.l on, E l A lave 1 oor,vt r •• 111 s on th• !l1.1~•W "'' 
~··d ~0 thaMII bl~olaP ''"'~' '"PUt d~t- ~0 ,,~ IOGJQ ravel .,~ TT~ 
I' 0 en o I a Y a I s • ,. T • I out D \.1 t t 0 b I D 0 Ia!' 1 T g "• I I I' a o u T r e cf b.~ ~ I A 
te,mlnafs~ tJA ·1·ava1 oUtDu~s fer ~~~ ITGMarl DATA T~AMtNA~ HQY II'\~ 
RE;Q TO SENU '"' oettmflnantT~ "'PaiHHHI O"• There Tl no lttYfYflltnt ~!A 
fever sl9n•l ~'"''·~·~ for HOH 'N~~ 
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U A<17•00> 
S C<1•0> 

MSYN 
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STATUS 
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RCVR 
STATUS 
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SELECTION 

PARALLEL DATA 

ERROR 
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fl&ll 2,\5 

2·,~·,3 RtHP.J•TTme Clook 

CfTaura 2•~) A •Tg"'' ga"•'ated from ~~~ AQ lnPij1 Tl~• voJ·•aae ~~ 'h' nowtr eYPPI~ T• peQ•Tved b~ the c~~~·w, Thle $la"aJ fe a ~OY''' wave of ldenttQtl f,eauen~~ to ~hi A~ tTnt vott•a•; A ~onltoP ~Tt f~TC 
MQ~ITOR) 1• ''' ~nsl t•oh O~Cit ~~ ,~, ha~dware bU' mu1t bt oratred b~ '"• ~roa~am 1 e~ menlt~Plnt thle ~tt, tne Droaram ~~" ooun• unT' •r~• tnterv11s of ~6 213 m••o ,.~ ~z) or 2~ m••o C'0 H~J; tf 'h' ~Tc lNT 
~NI hl' ~~ sat, a veet~red Jn~er~UDt wt I I be aen~rated ••oh o~ot•a 
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SSY"' Sf:L!;CTION 
LOGIC 

LINE 
C.i.OC.K. 
.c;TRTUS. 

D<7:'-> &c·s -khCEm:RS 

\/ 

I'OHEJf BWL~~ 
~P&.>f 



r 

r 

Z~' PHYSICAL ~E~CRI~TION 

fht oL1\•W SLUIRTc ootfon ts ~aokage~ on a srnata M1~5o Q~ad 
l"teor,te4 ClPQUTt Modure '~at can 11eT1~ be PTU~Q·d jM10 tlthlr a 
smarr PePIPht,af c~ntrol laP sto1 1~ the PPQoeasor or one of '~' four 
ll.lt' ln a D01t~A PePlPher~l MO~~~~~tnq Pantfe When 'he OM~~•A '' Yltd1 
UD to four UL1t~w Tnte,fao•• ~an ~· ~ounttd ln a •Tngte s~stem untt. 
~owe~ Ts aPDI1ed to the Toato ~~reua~ 'h~ oower harn••s alrtad~ 
aravldtd · '" the SA11 Moun, Ina Qox. Tht rea~ Ired ;ur~en, · ts 
tDDrox1ma,at~ 2t1 eA •t .tt5V and 1'-~MA at .,,.~v. If the ElA tavar ou'\t:tut• 
'"'-' use~, than 50MA of ourr@"t• a.t a r«tvttr between +9V arH~ ·~'-• Js 
aT-.o r eQ•J I r eli'• 

Tht M78'& ~oduTe hal a ~trg Qenn~c~or for al 1 user tnout/ou•ou' 
eltnaT,, T!'ll BgeoJffo stanallll fed to thJs oan,ector dt.toend on '"'' 
••••'nal d•vToe lntarfac~d ,o, a"q '~' •c•olflo aabla usadi MQyn,Tna. 
•a-ftna, '"~ oan"eetop I"fo,~~tton Js gJvan Tn C~ap,ar ~~ 

'l9Y'e 2~9 ehows ~~, gost,lon Of t~, aara C~""•o.'cr and 1~• fiVe 
IIWT,oh P~Qiqf. 
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a;~ SP~CJ'ICAllnNS 

Q~Hur.,tTrP~ anlj l:'nvsloar ~PtOiflQaotlo!"'s fO' '"'' OL.11.•W se.rt"-1 \,;l"e. 
Unlt/Reatw!l~• Cloek aPe gJvaM 1~ '•~I• 2•5 1 

So.,c l f1 cat Ton 

Ro.alst,rs 

Ta"l' ~'!!S 
OL11•W QPE~ATJNG ~P~CJPtClTJONS 

0. $ 0 " .I " ~ l 0 ,., 

ReeaiVel" Statu~ Regfstar <RCSR) 
Re.c,1VII" SUffer Re~ls,er C~~4f) 
transmitter St1tus Reglst,, 'XC~RJ 
Transmitter Buffer Re;tsttl" fXBY') 

~1.,1<~) 

717'.;~~ R~$R 
Rr;iUf 
XQSR 
X~VF' 

777,62 ~han used a• oonsole 
7~1~~4 
777'P66 

~KS ~7~~~~ VAL.lC ONL,Y 4HEN ~LU USEO 
AS CON~OLE 

RCSH 77bXX0 
Reur 7~~xx~ xx.,~ through 67 for ~~ 
X~SR 77b.XX4 ~o 16 rnterfao•• 
XtiUf 770XX6 

RySR 77XXX0 
Rt~Uf 77XXX2 XXX!561 tnro4g, 6~7 fOr 
XCSR 77XXX4 UP to 31 l!"'~erfao•s 
XEJUr 77XXX6 

a~~ ,,eelver ~han used '' qensol• 
0~~ Transmitter 

~~~ eo I lne. oToek 

Ploat]"g Veqtors (Ap~e~dlx ij) 

at<4 • SL.~ 
EH<6 ., rqc 

rransmltter ReadY CXMIT ROYl 
R•eelver Uen~ CRCU~ DONE> 
~l"e ~locK Manftor 

ReeaiYeP ln,,rPUPt tnable CHC~R lNT ENB) 
Transmttte, Jnterrug' En-~r• tXMIT INT 
E:N6) 



st,tus l"~loat.To~• 

oa,a lPIPyt. OytD~· 

Oa'a F'~P""I~ 

Oa11a Rates 

Bl~ Tr~nsfer O'deP 

"'•' 1 t~- .· 

Sl~e 

Power Re~Ylr~d 

·. 

~J"' ~JO$~ ln,IPPUD' ~nabl• 
tN!) . 
Aea~eP' £P1a~·tt CROR tNe~ 
M' I n t e PI a PI Q e M'o de C M A ! NT ) 
B~eak cBR~AK) . -

R.e.lYep AotTve CRQUR ACT) 
flansmrtte,. ~.,d~ CXMl! MPV) 
R·e"·f f YIP' !;!on• CR·C:'UR OQ~E) 

~'"' g1oe~ ~onJto, 
EP'I'O' c£.RFCOR 1 
QY&fl'ijPI (QH ERRt 
rramfng ErroJ erR ERR) 
~al')t~ E~Por C~ ER~) 

Past 1.~ 

eLKS I. NT 

_,,,1•1 ~~,-. 2~aMA ao,Jyt oy,,.ant lo•P, 

S~rlal da~a• 2~•MA p•S&JYe gUrr,,, I$0Da 

Sti'JaJ d•'~' oonforme 'o ElA and cc~TT 
·· epeqfffla1tons, 

~ SJA~J ~ltl 5, 6, 7, ~ ~~, OATA 
anaraota~J PARITY bit COdd, even, or 
unuead~~ ~ or a $TOP bl~s wf~h 6 1 71 o 
OA!A ~Jt., 1 or ~'' ~TOP ~f~s WI'~ 5 
OATA blt.S 1 

aa·ud rates m-~ bt ~3.", 1~1?.1 1 ~rd0, ~"PJ• 
. '~~~~ ~!W~t 40~~~ 0~ 46~J, API~ ~'Itt 
~~~~~ eombfn,tlQ" oosslble~ 

~Ow•erder nit C~~e) fl1'11 1 

Cpmpuled o" tnoo~l"g ~a.ta or tn•ert,d on 
oYtg~Jng .data, deDend·'"' '" t~o, Df 
partt~ codd or even) used, 

P~~~·~ ma~ bt Pdd• ,vena or· ~nu~ed~ · 

oo"•tsts ot a sJ"gle ay,d modYit lM7e~O) 
tha' eQc~~t•s 114 of • OC1~•A o~ one of 
•wo ~o"''OI l~r afo'' In 1 ~A'~' KC11, or 
ot~er PDP~'1 PPOo,saor s~stem unT1, 

~.rt~A "t +>v 
1~111MA.,t '-'l5V 
'lDMA a1: reveT be1Jw••n •9V and .,5V 8 

~ 

.... 

~ 

~ 

·~ 

~ 

.. 

nut OL.~1'!1W q 0e a "ot l no'l ydt a. Qab I e 1 tht sQ m~,, bet pY ,.oha. sed -" 
s•p•'•~,,~~ Reeo~m•nde~ llhrt~ al'e 7~~6~6Z 1 fOI' use When '"~erfa•l"g ' 
Yll 21•Ma cyr,ent foe~, a.nd ,ht BC~,g.2> Olblta fQ~ ]"terf,gfng to ~1A 
TeveT devf ~~~·. 



r 

r 

3~~ JNTNQOYOTIO~ 

0napt~., ~ 

tnstaffatiOM &"~ canfiOUP.tJon 

Thll c~aq''' daso,Tgee. t~t D~~sloal eompqntntl whTo~ cons.11~u'e '"' 
OL~4•W S~YtRTC QD,fO" anG ~•tno;s of mountfng and oonneQttn; 1~1 
OL,~eW t~ o'"'' davfoes !~fa Q~&D~er I• dlv1d•d Into t~ree maJor 
Da'''' oonfHtuttatTo"• f,l,lt'l''411oA, ana o•blln;, 

3~2 CON~JqURATlON 

Tht OL,,•W o~'To" ~o,eTs'a Of 1n M71~0 QUad ~~dule~ 

s,tuP of •wtto~ sol·ao,abla funo,to"•• baud rat••• ad~r••• and YeQtor, 
an~ o~o~o• of oa~le wlfl deoend 0"' s~a,em oon•t~uratl~" Proara~mfng 
eon,ldtr•,Jons, •nd t~e •~'•rnll deYtoe ~eTng Jn~ePftoed ta 1 

~~~ 1N$TA~LAT!O~ 

Tht oL&~•W 11'tterfa~• can be mo~"''~ tn tither ' tmarr "'~IPherat 
ao"troTieP 1ro' Jn t~e POP~~1 Dr~oesscr ~r '" tna of '"' four sto~s In 
• DD11ea P•rlghar,·r Mountfng Ptn•l• as eno~n In PIQure 3·~~ No'' '~•' 
'ht D~'l•W 01" be mty"tt~ 1" ~ny ene Of '~a fOUr 110~1 •n~ UP 10 fOUr 
OL.~4•W tn1Jarfaocn ~•" ba mow,1wa '"a ~~n~T• ayete'" unl't·, 



4 

3 

2 

A 8 

UNIBUS 
CSEE NOTE 21 

NOTES: 

c 

1 . Con be mounted in slot I, 2, 3 or 4 
2. Con be M920,8C11-A,or M930 
3. Con be M920 or BC11-A 

.. 

D E F 



r A Q~11•W '"~'''•oe o•n 1110 bl moy~••d t" on• of '~' fo~r 11011 of a 
aa~l e~stem unTt, ~rovlded '"'~ 'he •to~ has be•" wired as a uo~~·a or 
eqyJvara"'• See Te~la ~.1 for a llst of sT;"aTs a"d PI" aon"eotTons 
Us8d, onqe t~e M7ij56 modulo ~~~ been lns,al ltd, an aDPrQarfate oiDia 
~utt be oo"neoted as deserT~~~ J" ~araSPAP~ 3~4, 

J .• :5' " I . I ..!, 

Power o~n"aotlo"s to ~he u~'1•w '"'erfaoa are ProvJded bY •~• 
''. !oet~ted POP~11 s~ste~ Yla '~• pow,r SUPPlY yn tn1 6A~1 moun•tng 
bOMt Wha~ POwe.r Ts lP~Iled t9 ~~~ POP•l~ ~~Item, the O~t~•W r.aoeTv•t 
oowefl also, T~'~«H" ~ower oonnecttons •ra desor.lbet1 Tn d•,e.IT In'"'' 
POP•11 PepJpnerals a"d l"ttrfael"g HandQao~, OEC, ~9721 

Wh~n oPeP 11!ng t~a ~tA d'lv~''' a Posttlva volt 1 ;e betWeen Vv and 
fs reQUire~ b~ t~a OL1t~w, r 0, P~P~111~' •o~ POP•,ll~~ s~s~•m• 

-a.n H12C1 PQW4H SU"Pl~ 1 a G80fllf!l '"9.~Y l't mu~t bll 1 r~staT ltd 'C() t'l'etVT Cit 
voT'tfa.ge, 

T@.ble 3~1 

SPC: SI,Ot PINS ANO SiCiNAL.S USED 
BY T'"'~ OL.11eW 

SHiNAb NAM~ PJN 
!'~"'.'·"!'~!"'"'""'"'.'"" "~ .. 
au~ A0k1 L. EHa 
au~ A0~ L. EtH, 
eu~ A~~ L. EF'l. 
eu~ A0~ L. EV2 
13lJ~ A0'f I. EU2 
BY~ A0~ l. EV3. 
9lJ~ Ar!l~ I. E~ll. 
f3lJ~ A~1 I. EP2 
BU~ A0!1 L. EN2 
BU~ A0~ L. ERl. 
9\J~ Al~ L EP2 
au~ A~~ L. EL.l. 
au;? Al~ L. EC1 
au~ A+~ L. EK2 
91.1~ A~1 L EK1 
au~ A1>. L. Etl2 
au.~ A1~ I. EE2 
au~ A1J L EDl 
!3Pl'J I:HJ~ \' I. ro3, 
[;li:J~ t:$0, IN ... 052. 
eu~ ar;~ OUT H 01'2 
au~ fJG~ lN ... OM2 
au~ tJG~ our H ON2 
BU~ l;tR~ L. OH2 



•1~V 
a~>,V 
GN{J 

Cf;2 
EJ2 
EP2 
CS2 
CR2 
CU2 
CT2 
CN2 
CP2 
CV2 
OM2 

. CL,~ 
. Cl<2 
CJ2 
CH1 
CHZ 
CPZ 
ceg 
CD2 
OL.1 
PM:t. 
co, 
EE1 
E:J:t. 
P1'2 
CN:t, 
E:J;L 
CP2* .. 
OR2,t• 
OK2•• 
o~z·• 

CA2 
OA2 
EA2 
f'A2, 
CU;I. 
082 
CC2 
CT1 
OC2 
OT1 
E02 
ET1 
PC2 
fl'l. 

·~ tnte,Qon,,cted ~o ~rovfg~ p~s ~rant Qontlnul,~; 

ThT• module utes •. tffta, netw~r~ to QOnv•~t the ful l~wave r•oti'J'd 
•O¥/~m~ eTgnaT 'c · • POI]11V~ dQ vottag'~ tnstaTI-tlon ef ~~• G8~00 
"'IQdUI'a JS P.f'HfOP"'td !IS fai'TOWI! 

1'a lr,e;al'l t~ote GAiiJ~IiJ mo~ule. 1n~o •1o1 Ai'J2 Of tl'le 00*\.•A• 

.. 
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.. 

.. 

r 

r 

r 
"'t 

I> 

, ... ' 
2', 

:r. 
Con"''' wlf• be,ween A~~vz and A~2Va~ 

CQn"eo~ a wy,, bt,Wee" •~2~2 ~ng oxxu' cwnere xx te. 1he 11o' 
too•tTo" of ~~~ M'~'~ mod~ I')• 

J~'~2 A~dr 8 se Asslg~a"ts 
. . . ··' 

T~' DLtl•W l"terfaee Ts ~ddresse~ tnroyg~ ~h• 'ddres• setee,to~ 1~91Q 
and l~s Jnterrupt veot~rf detarmlned Q~ the Tnte,r~pt oon,rol loalo~ 
E•oh sDeQffle o~11.w l"ter ~ce wlt~J" a ~~~tam has a u"tque add~ts8 
anel vectoP, bot~ detettmtneg b~ the ~Jwltnheo on ~he M76:;6 modyTa, with 
the exfe~'lo" qf the l'lne eloo~ addre~s and vector, whlQ~ are 77,,46 
•nd 1~0 respao•tve·l~~ The add,essln~ sq~e~e '' ~esorlbe~ le ~arag,aph 
5;2 ~n~ the ve~tor •ddre$s Ctn~erruP~ cont•ol) lo~ame Is QO~ara~ In 
~a,a~raP~ >,5~ · 

3 ·• ~ '1 3 1."" s t a IT at l o " T e s t t n g 

Jn•~alfa'lon testTng ls 
dl,gno,tiQ P,~gra~ after 
fn1ta1r•~~ · 

PtrfOP'mea b~ 
thla 01.3,1eW 

runnfMg t~e ~PP~o~rTate 
Interface has b~en complete!~ 

ThTe P'Q~r-~ Ts eo"taln$d on~~· dl~~nestlt t-ge IYPPITed wl1h '~' 
tn•e~face. t"struotlene fQr '~"nln; the dltQMO$tlG are l";ludtd ~lth 
t~., ~rog'•~ taee 1 

OePe"dln; ~n t~e devloe yseg, ~he fOI Jewlng dlagnostlo& ar• sy~PI t•d• 

a'1 Ol.l.:t•W 

b '• T a I a t ~ c e 
c'1 Vl'~5 · 
d'a 1.1\Je 

3'1 ~ CASI.,IN(f 

MAlNU~Q•l.1•DiDLA 
MAINUf!Q•+l.•Dli<WA 
~AINUEC•l.1•D~K~A 
HAlNU£~•l1•0XVTB 
HA{NgEQ•11•Dli.AH 

F'lgul'e 3""~ lllustp.~as t~e me'tf~OI'l of eol"neotfng cables oetween ~"'• 
DLt1•W a"d varTous e~ter"ar ~avtees, 

Table 3"'2 rts·ts the s(Qnar n,mes ant! assoc1ated pins O" '""' Rerg 
oonn•ctor mounted en the M7~'~ ~odule~ This table also rTsts t~e 
sl~nals ~HIPP!Ted 0" the 7001l~~0 and ~ce~~c ~ables, 

Ta~le 3~3 PrQVTdes a aulok rtftrenea of M7856 fnout/outpu' 'Tgnals for 
TT~, EJA, an1 2~•ma eurren~ IODP dev,oes, 

r Table 3e4 Jl$ts f.'QI"'neotott 1'1"1 ny,~eP'S and tlgnats for the 1~"8.3~0 
oa~ re·. 



,... 4 

TaD.T• ~.~ Tlsts oor~n•c;to, D.ln nw"'tl'r' tnd 11"""'' f«H -'n• 72118'-"9 
oaDTe "'hloh Ta ustd ln conJt.lno•l~n wttf'il tho ""OJO~~~ oabl•a 

; .. · ... 

... 
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.. 

r 

r 
P2 PI P2 PI 

DLII-W. 

rn 
7008360 GB 7008519 G DISPLAY 

MODULt. 

M F MATE·N·LOCK MATE·N·LOCK 

a.DL11 CONNECTED TO DISPLAY 

r 
P2 PI 

DL1Ho) 

rn 
7008360 

tJ Ml TELETYPE 
MODULE 

M F MATE-N-LOCK 

b.DLII CONNECTED TO TELETYPE 

,. 



•• ,g 
llllrt 

~ 
B 
c: 
D 
e: ,. 
H 
J 
I( 

I. 
M 
N 
p. 
A 
s 
T 
u 
v 
w 
l( 

"' I 
AA 
SB 
cc 
DO 
Et ,, 
HH 
J,J 
I< I< 
LL. 
MM 
N~ 
fiP 
RR 
S$ 
T·T 
uu 
vv 

TIDit ftt~ 

Pin Qo.nfllto,ton• 

M71:S~6 Mod~.tlt. 

GPOI.I,d 
Gro"'"d 

Stf'IIT ffiiDU' CTTL2 ,,,,.r ou~p~t CtlAJ 
am mA !ntt~lor.:k 
SeP1~T l"AU' CEIA) 
Sti"IIT lfiiDU1•C21 mA) 

~lA Inter fe~lc 

' 
~.,. Tar~l"•l RdY ~~JA) 
M'ada~ R~n•121 mA, 

.,v 
~roy"d 
~ro'-'"d 

'g1~c Modom C•b·re 
{ifiO\JMd 

· r;flounct 
r.o'"' sue~ 
ltQ~ crta~ ~o Sand 
lflltePIOik Jn 
T~'•"•~1tt•~ Datt 

~•qatv•d Oa111\ 

~Mtar"aT ('Hoole 
lflltaPIOI.k Out 
§aP~al 010 1~ XmT' 
faoi Mtaytl' •o ~•nd 
'''''' et·oo~ Mo~r 
~,,., '' so,~ 
~'Q"'''' t• se~"tJ •Pow•r 
~.in~ 
+Power 
gata ~~~ Ae•<hl 

~lli'Pitfl 

gata Ta.Pmln•l Rea~~ 

~02 fi@o"1 )(mf' 

11112 $eo', Rovr 

e;lA leo'1 Xmf' 
Iron a 1 au1 I'T 'Y 
t;lA IIO'e. ROYI" 

§.1 9"' I Rato 

~~~tl~trn Qlblt 

('?POIJflld 

r.nt'" 1 oo.~ In 
!.nt•r 'o;\4 ou' 
~t.otTYtd O•ta• 

~rown4 

a r ""'""'' 

.. 

"" ' 



r 

r 

T~D· 

TTL. ~lgP!aTs INPUT! 

2h"'A 1u,.,. .. t INPUT! 
Loo" s (:lnar• 

OUTPU! 1 · 

EIA Stg,al'a INPUT! 

OUTPU!l 

Table 3.3 

l"PUt/Outaut SlQn•l• 

hnal Data 

·~., ,., uat.a 
•stPiat Ulh 

+s,,tat uatt 
•St,lll uah 
+Rtader Run 
•Reader Hun 

~•rtal oa,a 

hrtal Da'a 
Hequest h S."d 
~ata Terminal Read~ 

· Tab It 3•4 

~~~a~&~ ConneetTone 

~ 

K 
~ 

AA 
Kl( 
PP 
~E 

,J 

f' 
v 
DO 

Twhted Pal r 
ftiatt•N~'L.oo 

Cef~r CQ""'o'or P1 
Berg 

co""•ator P2 

Bfaok/Rer! 

tHaok/Wh I te 

BJ'aGI</Graen 

C To OctY I U' 

Slael< a 
Red ~ 
Bl~ocl< ~ 

Wl'lfte ' a 1 ael< ~-

c;,een 1 

cTo DL.U' 

Kl< 
s 
Et 
AA 
pp 
K 
E; 
H 

eTransmttted Data 
wReotlYI~ Uata 
... Read•r Hun 
+Transmt~ted Data 
+Read•r Hun 
+Reoetved uata 
Inttr lOCI< ~" 
Inter 1 oc;l< out 

NO!ESI 1, Oonne 0toP en ASH Tale'tYPe Ulel all Dins C2•7,., 

2~ ~o,.nactor en KSH Tele,ype doe• not use PJns 4 or ~ (Reader 
flu" • and .. , • 

Page 9 



?IIJ0836111 
MiteeN~I.oiC 

c:o""•ctor "~ 

2 
3 
4 

' 6 ., 

coar 

~'I'IJt/WhJte 

Whfh/B JUt 
o,.nuiW"' 1 '' 
WhTh/Ora,qe 
GPII"/Whl11 
WhUI/GI"Iel'l 
BPetWntWhl1t 

WhThtBr-.w~ 
S'l'ate,wn.l t• 
WhJhtSIU• 
BJ'I.It/Rtd 
Rtd/BIUI 
Orlncia/Rtd 
SH,tetRed 
srahtGr••" 
Rld/BrttWI'I 
sTate 
Rtd/S 1-U 
BI'YtiBTUk 
8T,DI</BII.Ia 
OrlnDa/Bia~k 
BJ',DkfOI"ange 
Gr••"IBiaok 
BPIW"/Rtd 
Rtd/OraMe 

Table 3•!5 
7118,~9 Con"''''o"• 

H•hliN•Ji.Oic 
co .. neotor Pa ~oJor 
r To 711JIO:S61/J l 

., 

CJI'IQ"' 
Cenl'lltthr P~ 

C'o Devtol!l 

~ 

i 

" 4 

' ~ 
7 

¥ 
y 
~P. 
u 
l,2 
13 
~ .. 
2,!5 
2,6 
~., 

2,~ 
2,Y 
~II' 
Z1 
22 
;!:! 
24 
4:!5 

ttl~,etc 
Rl~ 

Wl'll U 

(ire en 

A 
vv 
r 
.J 
v 
T 
!. 
B 
uu 
Bi:t 
't 
w ,.,. 
j~ 
D 
~~­
N 
N~ 
R 
u 
p 
og 
MM 
X 
RfC 
I. 
c 

Mate•N•I.DJ<· 
COMUhl' PS, 
no Devh•, 

SJanaJ 
, .. 

2 
.;s 

' 7. 

•Tra"tmttleu ~a'• 
•R•o•Jnd ca••· 
•TPII'ItmJt,ed 0•'• 
•Reoe.J ved oa•• 

Table :S.6 
BCB,C Conn•o•tons 

GI'OUnd 
Ground 
Tra"lml,ted ~·'• 
Aeo•lved Data 
RIIQUII' to Send 
C'l'llr to s,,.~. 
Oata·se• Read~ 
GPOUnd 
GI'OUnd 
Cai"P ler 
•POWIP 
.. Powell 
amz &tcondar~ Trai'IIM1' 
211J2 Seoondar~ Reoetve 
seoondar~ Cl••r 'o St"~ 
tiA Seoondar~ Tral'ltmlt 
sertaT ~Jock Transmlt 
E!A:Seoortda~~ ReotiYI 
SerfaT CIOok Rtoelve 

·Un•••Tcaned 
Seoendal"~ HeQUtat 'o Stl'ld 
Oat• TarmTnal Head~ 
SJgnaT QUilll'Y 
RTno -
SJgr,aT Mah 
t~eterna.l Clook 
,oru sus~ 

lnhrTook In 
lnhrTook Out 



r 

r 

r 

r 

'•ITa ~-~ P~ovT~•• 1 aula~ raftl'ano• of M7811 '"•u•/ou•Du' 11e~111 for 
TT~~ EIA, •nd 2J•mA oyr,ent ~ ~IVIota~ 

T i~T t ~~~~ T lit I oo,neototr D .I" "~"'b•~ s •"~ tlonal• fOr tna 711/Jifll 
oattlr•'• 
ra&~Tt ~·':!'lets eo,n·e;toP P.ln ""'"'b•r• ""<' •Jtnall fOr ,,, ""'"''' 
"'"'le oOPIIr'lfo'o' .. whlol'l Te "'''d tn QDnJu"otlon wTtl'\ the 1rtH.'!,21~ o•bl•• · 

T 1t~Te ~·• TPI!'h• eO""•QtoP D.l" nu~ge.r• fOfl th 1 qc;~'e oab'• ~onn, 0to-•, 



r 

r 
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P.~og~,m~l"s '"fe~Matlon 

ThTI chao~~~ P~•'•"~' aen•lltl Pl'o;rammtna lnfol'mat~on fe' $Of~ware 
eon t I' o T o f the 0 1.. ~ 1 W s 4U' .I " l ~ I n a 1J n 1 1 l R' a I • T ·1 m a c; I Q o k opt I on r o r 
"'OPt d._t•T:I'ed Tnform•~Ton on PPO~rammf"g Tn gane;al 1 !lefer t6 'ina 
PaRa!l.Ta~t S~ftw•l'• ~l'eSI'immJna ~-"~eoe~ cPtC~1~·GGPSeD) 1 

ThT• eh•P'e" Of the manYal JS diVIded tn1o 'hree m•Jor 
ooP,lon'! devyoe ~•gJster~• ~~~erfl~~ts, ttmlng oonstdtratrons~ 

4~2 C~VlC~ REGISTeRS 

Afl' softw"'' oentpol of the o~t.,~·w '~~IN't'C oatfo" 11 Ptl'formed b~ 
m~Ans of fTva devloe l'e9ll~ti'S 1 Th••• ,,gl~ters ~aYe been assl~ned 
bu• addl',ssas •nd ean be pea~ PI' leaded cwlth t~a exoaDtfo"s ~o•ed) 
usTng an~ POP•t1 lnstl'~a11on "•'•~rtno to tnalr addl'ess••~ Add•••• 
asstgnments QaA be ohaAsed ~Y ~ltt'l"S '~' s•ttfng of •wl,qhe' O" th• 
address s•ltetfon l~sTo to QOflre•po"d to '"~ ad~reaa Wlthf" th• r•nae 
of 714~00 to 777777 1 How,v•r• re~tstap add,••••• fol' 1na O~t1.W 
notma'IT>' · faiT IIITti'ITn tht ''"'' etf 7756~" '4o 7~6,.77 er 17C.!S-0~ to 
71~617; A" ,x~lana~lo" ef t~e addresstng 'Q~ema ls offe!'ed ln Q~a'''' 
' 9f thl• manual~ P~r t~a re~~Jnder of ~hTs dTeouealon. Jt ls aas~mtd 
th•t t"e 0~3.1•1.1 ls b•lng use.ct a~ a console termfnaT col"''ti'OT, 

T~e five devlcs l'eglsters and ~ssoeJateQ bus add~esses are lfs,ed ln 
Tartt• 4e1 1 

Tat)l• ~.1 

Sta"dar~ 0~1~•w Register 4ssl~nments 

R$glsiel' 

Receiver s,atuf Re;l'''' 
Rtcayve" au•f•r Re;later 
Transmitter Status RetJs,~r 
Tl'a~smttter euffel' Re1JI1tr 
~lne CJec~ StatuS. Resl•~,, 

Mnamonto 

MCSR 
MBU; 
XCSfC 
XBUF 
L.KS 

Address• 

777'!i60 
777562 
777,64 
777f!J66 
777,46•• 



•• 

T~••• tddr••••• ''' o"l~ for • ~~,~.w u1ed a• ao~eGft ttrmTnal 
o•"''''~ ,., other ad~"''' aseto"mtnte for '~••• r•sJI'''' '*fer 
to !•" 1' ~.~·. 

T~l•.•ddrese 1• vafl~ o"r~ on • g~~~~w u11d ,, ~o"•~t• 1trmr~ala 
on •"~ ~,~., DL1~•W!I ··u•t~. In •~•••m• t~l• '''''''" •hour a bt 
dt ••~Ted·. 

r1gure1 !•\ 'h~ou;~ 4•5 ~~ow '~' eft alsfgnmtnt• for -1h' devJoe 
Plll•~•r•~ T~• ~nue•d ~nd lt•d•onJ~ bl•• art aJw•~• '~·~ 11 ~~·~ 
LO,dlnl un~••d _or ~••d•onr~ bl~l h'' ne· ofteot on the b]t ftO'I'Ion •u' 
lhl~l'd not ~t iO"Ilde,_d QtOd DPOg,,~mlng GriO,IOii The mntmon.o JNlT 
,.,,,,.,to'-"' fr~ltltl'lz-.110" lli"al ftsuefl b~ trte Dflq•e'llor·, 
lnT,laTl~•''~" fs -e&UI!~ ~~· ene. of t~• ••Tiowlnat le•ulna a 
~,QQ,amm•d RES!T TnttPij''l•n; ·~eproa•tna t~l STA"Y · IWit;~ on the 
DPtc•••or oonao·le ~, 'h• o•;ij'''"'' of a . ~ow•r•ijD or oower.town 
oo~~ftTO" ~f ,~. D'Oeesaop DOWtP ~~~Dr~~ 

In 'h• f$rJ~wt~g d•'orTJ'l~."'• ~''•n•mJ'tT·'" '•t•r• 1o '~'·• regJ''•'' 
'

nd b1•~ t"v~rvt~ '" 1oat~t1nt • ,,,,,. •I ~~•'e•''' fro~ t~, UnToije 
oP ••'fl\1' '''"s'"l''-lO" 'O '"'' ,~e,.,.,,r c:ttvyoer •reoeyv•r" r• ''' '' 

'ha•• rt;Te~''' and bJ~• lnvolvtG wlt, '•oeJvlna serial .lnfor~••ton 

''"" ttt• '"''''"'' devleo tor D'''' !'II '''"'''' to th• VnHU.II 1 

liJ " 8 
., 

NOTE: . · -
RDR ENB I bit Olused only with DLI1·A .and DLI1·C 

. . ·.· . . . . b.Dd1-A THROUGK DLII·D OPTIONS 
. ' II·IS42 

.. . 
Pfgype 4•1 REC~IV'~ 'TATYS H&~IST~A BIT PORMAT 

UPIU"td', 

Rtc~lVtR ACTIVE •• ~~-~ onl~, W~e" ••'• 1hf8 Dlt 
'"~Tott•t th~~-,~. r•o•lve, '"''''-'' la •otlve, !hle 
bl' Is ''' '' th• Qtn1eP of ,.,, ''a~t blt, Whfqh ta the 
begln"f"g Qf '~' 1nPYt se,ltl dl'l~ from •~• ~evloe, and 
ot·e•r•d b~ tn~ f••dTn• ·~a• of Raoelvar g~na 1 Alao.m•~ 
bt ~l•arad b~ &Nl1~ 

U~~'~used·, 

• 



r 

r 

"••• " 
C~a~aot•P ~~~ ~ltft PtOtiYid a"d 11 PIA~~ for tpanlftr 
te ~ne U~l8Y,. Cle•r•d b~ 11ttTne Hta~tr tnallte 
ad~P'tfsrna CRtAQ er WMlT!) RBU't or INtT; 'tart1 •n 
1~tarry~t I•QuenO' wnan HtC~IYER JN?£~RUPT ~NAijL~ 1011 
4 T1 also '''• · · 

R~C!IVER IN!,RRU~! 'NAB~t •• Rtad/WrJ·te 1 Ql~af'ld b~ 
lNIT,· St•''' '" 1.,-te.rruo' eeaueno.e when R•o•fver Done 
T' set•, 
Unusae. 

READER ENAe~~ ., Wrl-t• On!~~ cf•ared b~ (NIT OP a't 
mlddle of 1 ~!A~T or,, Adv•n••• aaPeP '•o• reade' of 
A$R ~··ratypel, Qleare H•otlve~ Done~ ~~mA ~~'''"' 
1ooo cy,ouy' ou~;ut aseeo,ated wl'h t~r• bf'• 

14 13 12 11 10 9 8 7 6 5 4 3 2 0 

NOT USED RECEIVED DATA BITS 

FTgy,a 4•2 Rt~~lV'~ ~ATA ijUFFE~ alT FO~MAT 
Mtantn~ and 0Ptf'ltlo" 

ERROR e!" Rtlq 0, I Y, '-'og I oa·l 0~ 0 f OYe f' f' Un 1 '" •m.l nG 
EP'per, and Parr•~ t~ro~; QTeared b~ removJ~t '~' ,,,,, 
QOndttT~ns~ tRRCR f~ n~' 'Ted to t~e Inter'~~' IOIJCe 
but RaeeTYef' 00"' t•• 
oVERRUN ~· Rta~ onr~, ''' Tf D,evtouaJ~ ~•oeTYed 
o~•"•~ter r• not r••d CHeo•Jver oo"• not ,,,,,, ~''''' 
1~0 Pfesa"t o~•ra~ter [S rtOtlY~de 

PRAMlNG ERROH ~• Reid O"l~~ s•' ff t~e O~arac1er. '''d 
has no va1Td.!1e~ bTt, Altt U8e~ to deteo1 bPeaM~ 

RECEIVE pARITV ~HRQR ·~ Read O"IY~ Stt lf rtoeTYt~ 
ParTtY does·no~-~~r~e wl1~ 1he axoeeted ParJtY~ AIWOYt 
~ Tf "O PIPT1Y lt 811toted~ 

NOTE I ErPor oo"Qittons romtln Pre•ent untJJ th• ~~~' 
e.h-r~o''' t• re~etvt.d, •t whloh tlme, 1ht ••ror 
bltl art ~~aa.1•di tNlT ~o•• not n•o•••aJIIY 
etea' ~n• ePror blt•~ Erttor bfte m'~ bt 



·11t1"•'·•8 

7 " " 
....... ·· 

u""'sod·, 
R~C!lVtD OA!A i1T• •• R•aa Onl~~ T~••• bJte oon••tn 
'"'' ohar_o,tr JUI' · r•ad~ l' 1••• '~•~ e bJt• ''' ·••r•9ted,· '~' ~Y'''' wJJ 1 ~• rlah,•Ju,tlfltd tnto •~• 
l•ast •T•nlfloen• ~'''• wTt~ th• h1~h•r W"~''d ~It ~r 
bl's roa~lnQ II ~~~~ Ne' oTaare~ ~~ lNIT~ 

~~ 14 13 12 11 10 9 8 5 4 3 

NOT USED NOT USED 

UPI!ijSf.d'. 

TRAN~MJTTtR ~tAOr •• "··~ 0~~~~ Set b~ 1NJ! 1 Qleare~ 
wh'" xeuP 11 roadtdl ''' when xeur oan ,QatDt 1not~er 
o~,,.,,,, · When stt It wTI r start an '"'•~JWD' 
~IQYI"q• ff rr•n•~lt1•r &nterruPt E"abl• 11 al•~ •••• 

TAAN~MITTE:Ft INTER~UPT tNAfSL,f; .. ., R•ad/Wrl1tt creaPiif b~ 
lNITt W~1n a,, I~ WJ II 1t1r~ an lnterr~~t IIQUtnot )f 
Tra"lmlt~er ~·~~~ Is 1110 llt 1 

. unu••tr. 
MA I Nf(.NANCE: "., RtJ.~IW, f to, C I'IIP •cl b.~ I Nl re WI-len ••• 1 
lt ~faablel '~' eerJal IJne lnDut ta the '•otTver •"d ••nd• ~~-~• ••rllf ~yt;ut of the tranaml,te~ JAto the 
••~Tal . TnD~1 of 'ha recalver 1 ro,c•• raoeJv•~ 'o ryn 
at trana~J~ta.r 1Pted 1 

UAueed, 

BREAK e~ ~IIOIWPJte~ Cle~red b~ INSTt When altt ft 
''•~•~Tte 1 ;tn,rnwows •P•o•~ Ma~ bt dJaabJe~ vT• -

. swTtoh'1 



r 

r 
'I • 0 

P&ll ' 

15 14 13 12 II 10 9 8 · 7 6 5 4 3 2 0 

NOT USED TRANSMITTER DATA BUFFER 

11•1545 

TR AN§M I TTtD U.AT A I!IU~~~R ,.. \tl r Itt P.nT~ 1 l f I'''' ,,.,.,, Q 

bf'~ aPe . '''''''~ then th• ohar•o,er ~Y•' ~· rta~•· 
Justtlfed '"'0 ,n. r•••t ll~nlfloant bl~·~ 

15 '14 13 12 II 10 9 8 7 6 !I 4 3 2 I 0 -·..,. 
t~l..,T MOI'ItTOR f . r 

INTERRUPT EI'IA8LE 

rlgupe 4•5 C~VCK ~TATUS R~GJST~R BlT roRMAT 

llt M•anln• ana OPtra,lo" 

15 • 8 

' . 

UI'IUStd• 

LIN~ cLOcK MQNI!OR •• Read/clear, Set on·r~ o~ tne Tl"' 
fre~l.lene~ r;.T;o~ '"1"'-' anct Ollared o·nt~ bY •na. arocaJ•"'• 
S at D ~ I N I T ·, 

~IN£ CLOCK lNT~RRUPT ~NA~Lt "w RlldiWrfte, ~!eare~ b~ 
lN''• w~en ••'• startt a~ tnt•rruot teaYtnoe If ~tne 
Cloe~ menl,or 11 •t•o '''• An ln'••r~P' ••ayenot WI II 
•'•e b• TnJtta1a~ uoen tha r•o•P'ton tf t~e TJne 
f,. el!l~ene~ cToo~ 11 Cl~'~a 1 t f '"'' IT n• .;took '"on I to; D '' 1• 



11~ f~tom a DreYlOUI OIOO~ ffg"aT~ 

' • 0 Unystdi 

4'1 ~ lNTERHIJP'I'S 
.. 

Tht nL.t3.•W '"''~'••·• uses. eH '""'"'"'"'s 'o aaln o.o,trol' of ,t't, k~Ue. ,o, ·o,,form a veotored lntar~YD~• .thereb~ oaijafna 1 branoh 'a • ~~ndTing 
routTne. The OL11•W h'' 'h''' Jnterrudt ohtnnalsl on, for '~' 
re,alvtr ''ctTon. one for tns trant~l't1ar •••'Ton, a"d o~• for '~' 
1'1 "' oToek eeo't 1 o" • The•• '"'' •• cl'lann•t• Ol')eltate l ndeDfJA~Intl ~ 1 
h•weva,, Tf stmurt•ntou• ln1tPrupt reQUtlts ocoura ,he flnt QToo~ na1 
hTqhea' ~rJorlt~,. fOI f~w~d ~~ ·~e ,,~a~v•r ~lth ~h~ tranemT,tt~ , •• ,, 

A :rTne otook T~''''"'"t o~n ooour onJ~ tf 'h• ~~$ lnterru~' en1bte Qf' 
CbTt 6J '" the .ITne.cfook. ''11W~ rttl•''' Te set~ Wltn ~~§ lnterW~Dt 
enabl'e se1, faTITn~ sd•••· of·'"'' •t•nar L1'0 IN L. wl rt aane'''' 
tn,errUP1 I'IQU·B~s. ~h- SJgn~l ~T~ IN ~ Ta d•rfYed fro~ 'he A~ DOWer 
Tn~ut b~ ~"'• Powap aupal~ •na la a aoftw''' wave of the same freautnov 
•• 't~'~e AQ J nD~J'ti vgl't,age·,.,, .... 

A •ranam1 tte~.' Yri'tefhurt .,._, O.Q.CJY'. ""Hi If ·'h• Jnttil'r~D:t •"abJ• C'«MIT 
lNI ENAY) bl't r, tt,-e 1n•anomJt't''' ,,.,u. rlgll''' .11 •• ,., WT1h )(MIT 
INT ENAS sa,, settTn• the t~-n~ml~ter read~ CXMIT ROY) bl' IAitlt,tl 
an ln~erruPt raqyaat~ W~tn XMIT RQY 11 '''• lt 1ndta•••• t~-' ,~. 
trAnsmlt'•' ~uffep '' emo~~ '"d re•dv to adatD' ano•~•r oh•raoter 'r•m 
tht bu$ fqp 'fansfer to tha ·~••rnal d•YIQ1 1 

A Peeefv•r l"tarrye' ~an oocu~ O"IV If '"' '"''rrup, enabl• CH~VR JNT tNa) blt 1" 'ha Peeelyer ''''u' resJ•''' ta '''• set,lna 'n• ~•o•Tver 
do"a (RCVR O~NE) bT' T"Ttl'''' a~ rn't'PUDt ,equal'• When RUV" QONE 
Ts sat 1 I' l"dT~a\ea t~a~ •n '"'''' ehar,cter ~~~ bean reoefvad an- l~ 
PtldV fQP ~ransfep 10 tha OUt, . 

Tho tntarruQ~ drfg~lt~ level '' o for t~• TlAa oloek and 1 for '~' 
Petalvar '"d t'an1m1tter, 

Thl veoter addft$s f~P ~h• ·rtne Qloc~ fa fiMad •' ~0~, w~•-••• 
f To" t 1 ru~ v' o to r add " e s s·a s e.P • us • d f o r t h a r a o • 1 v a r "n d 'r an s m I 't • ra 
Tha ra~alver veatar T• XX0 •nd ~~. ''•"•~l~te~ YIQ~or ls XX4, w~are XX 
ls -ssl9"ad acoor~l"a to ~h• ~etnOd dea~rlbed 1" Paraoraph '•'• tf 
tn~ DL~1wW I• used as ea"sote ~ermtnar '"'•rfaao, then ~he Peoetver 
an~ tPa"smlttar vector -~dresses WI I I DQ 60 a"d 64 re~peqtJva·r~. r~· 
veotor ad~ress .oa" be ehanitd ~~ res~tttna swT'o~•' tn ~n• '"'arJWDt oorttPaT IOQI~·. . . . . . . 

An~ OEC ero;rams or o,.,,, IOf1Ware referring to the ''anctar~ Yattor 
addresses mu~t also be .c"•"Q'~ If tne vaotQr address 11 ohanaod •. 
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p... 1 

4~~ TlMIN~ CONS!CERAT!ONS 

W~tn .i,oaramml~g the o~i1•W ~~UIHTc OPtion, '' 11 Jmportant to 
ooAITder tlmTn• of Q•rtaln funo1to"• '" order to use '~' ~~Item In '~' 
~o•~ 'fflelant manneP Tlmlno Qon•t~•'atTene for the ~~oelvtr. 
tP~nemTt'''' break ;eAera,Jon lo~Jea '"d llne tl~o~ ara dJsou•••' rn 
tht foTtawJna ~aPaglaDhs. 

·~~~l Reqetve; 

The RCVR ou~r fl.eg (blt 01 1n ~he R9~~) aetl When the Unrv••'•' 
••~ohr~neya Reeelvtr/Tranl~ltler CU.ARTI hal ~··•~bred a f~tl 
oh,r•c'''~ Thls ;~curs ·~ '~• mtdd.le ef 'he fTr•' STOP bJ~I. ~tQIUit 
'hi UARY Is d~uble. buffered, data r•malne vaJid unt. I the ~••' 
ehar-c••' Ts tec•lved and ~ssemOied 1 !hfe a•rmlts o"• fulf gh•r••''' 
''~• tor tervlel"g t~e RCVR ogN~ frat~ 

4~~~2 Tr•"s~ltt•r 

Thl tr,nsm)ttef -~~~lo" of ~"~ YAR! II 11'-0 dOYblt•bYfftP8d 1 Tn' xMIT 
AD¥ f'l'a!J Ct,qt e? I" tne XQSR~ ts ••t ''"'" Tr'f1Je.lt~a·troA 1 When ti-le 
b~ffap CXijYF) Ts foaded wTth ~"' ftPst '"''a~''" from the ~us, the 
ffla tl•a~s byt '~'" se1' a~arn WJthln • traotl~n of • bit tt~~~ A 
••to"d Q~•raoter Qan t~en be ltadtd, w"loh clears 'h~ ft•g agafn, TI-le 
fr1g t~•" re~aTns etaaped fOP "'arr~ O"e ful 1 ohare,cter ttme~ 

·~•~3 areak Gen•r•tlo" LosJo 

wh~n t"• BHEAK blt thlt 0~ Jn •ne x~'R' 11 sat, lt oau••• 1ransmts•Jon 
of a Qontt"u~us seace, aeoause '"' XMIT ~ov fl'a1 oo"'Tnu•• •o 
'~"Gtlon nor~aTIY, ~~~ dur,~ton Of a Drtak oan ba tJ~td ~~ 'he 
~studo•t'e."•~Tsslo" of a num~eP ef charaa,ora, Howavep, b•;•usa 1he 
tpansmlt1eP 1eetlo" of the YAH! Is ~oublt• buffered, a nuJI g"ar••••r 
Call 0,, should DraQede tr•nsmtss]en Of t~e ~Peak to ensure that t~• 
~r~vlous ohe.Pacter clears ~he fl"•• l" ' llmt·r·~ man"''• the ftn~l 
ost~do•t'e."smlt,•d Q~a~aot~r '" the ~~••M •hou·rd be nufl~ 

4:, ,., 4 Lr f 11• oTaok 

An lnltl,_l sYnohttQntzatlon. rHtflletd wJ I' I be l'at1UTI'ed when tl'\e L,I<S 
Interrupt ts l"Tttar·ry turn•~ ~"• I" ather wordsa the '"''~vat fPom 
•••t.tna ~K~ Tntattl'uPt erH\bl'a to. ~"' first Tnt.arl'iuDt wiTI be som• 
fp.otlo.n Qf an AC pewep Q~Qit PIPlOd• AfT IUbS.QUe"t lnt.eppy~~~ WI II 
~o•u~ ~t 'he PPODe~ lntattv,l•• dapendfng u~o" ,,. AC power fr-equen•~• 
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5;l SNrRO~yCT~ON 

.... : ..": t~ 

Qt:fApr&;,. ' 

O~T~Ib~O D~'CRlP!lQN 

T~TI ~~~D,tP ~~ovT~•• a 41~11 ftG ~teorlPtlon Of ~he O~i,•W Merlal ~lne 
unt "~-Rt• I •! '·"'' CTeot-~ OD' Ton, T"'' d 1 EJouas T t!tnfl In tn T• ;!'tali''" ,,. ' 
~~-~~'''db~ a oem~l•t• ••• of '"Blnearlng drawJnme eon,aJ"ed I~ a 
eomoanTo~ vorume e"tl,Ta~ Q~1~•W ~~UIR!C ODtJon, tP~~aJnearl"G Q~lwtnae. 

TI-le ~omPt••• 0L;3.1wW "''Y bt cUYlQect .1111~e '-~ fungtlonal are••• eaoh of 
thl·lt ar ••• T • o•v• red ••o•r • ''I Y l n evD. ••cu~ent .,a it as raPt'!' • TaQ Ia '-"~ · 
1llta eao~ tun•tTo"al unl' -~~ '"'• a•n•r•r Pur~o•• of eaoh YP~~Jt, 

'U'H~~tonaJ Unlt 

SeT•otlO" t.oalo 

T•"l• ,.,~ 

OL~~·W ~~~~~o.ttenal U"''' 
Puroose 

oa,armrne• If '~• o~~~·W 
lntirfaoa h~• bean satet,eo 
for use and w"at 'ype of 
OPIPatfo" _ . Ctranamtt•tra 
P'aoafver, or cloak~ has ~een 
''Ta~t•d• f'a~ml1;s ••l•c•ton 
of ont ~f flve lnte,nal 
~taT•t•~· anct d•termlnee If 
t~e regJ,ter ts to perform an 
tnout or outDut fY"ottone 
fiYe Jnternal raatstert, 
a~dressablt· b~ '"' ~POg,,m, 
nrovtde ~ata tra"'-'•ra qomm•"d 
and oontrol, and ·~•'u' 
MO"l~orl"; functlo"• for tht 
lntarfaoe·, 

Th• ll~a cTook• repalver, or 
trtnlmTtte; o~" .reauatt 
PO~tror of the unJou• to• a 
vogto,ed lnterruDt~ 



Unlvarlal A•~noh'O"QUI 
-•oeyveriT~•"'MJt~er · 
CV~RT) · 

21 M4 eurr,nt 
Loop Lea.J cr, 

EIA l.ogle 

: ·:-

"''mlt• '"' DL.S.~•w to ~~tn ~ 
001\t~o·l' Of tho ltUI fOP • 
vtotored lnterrun,a 

PI'OYldll neoelll~~ t~DU' 
oo~troT •tanal·e for '"'' QAAT 
wtton T• '' uled '' oonver' 
D•'•ltll data fro~ t~e UnT~u• 
1~ ''''"' data reQ~Jrtd b~ thl ex1!ernal d•vtoe, 

Provldel "•o••••rY I~Dut 
oontror eta~ar~· tor i~e ~A~T 
when l' 1• uetd 'o oonv•rt 

· Ill' la f ' data ::to· p,.;·r·•T1 .. t-l ·ilata 
,,.Qu·f r•d fo·;. tran•t~tl•eron' · .. ,.o 
'"''. 'tHII·,. . . .. '· 

I ' •• ~ ' - . ' 

Pt,fOPMI the ntoe•~~p~ 
'lt·JlaT•j;owaaraTI•J 01' • : .. · 
Da·Ja:.J , . .,,., •. ,., •. ,,, t·• r · o-ol'rver·ll on 
on: 'he · · ·da'-a ··alii~ tl.lr:tP'I'1•·e 
oo"troT a"d error d•,•o'l"a 
~~··· . 

DttermTn•• '"'' oTook 
ffta~•"o''' ande tner•ftre, 
'"'' ~aud ''''' for the 'r•n•mT~t,; a~d '•oeTver 
I I I t t 0 n I 0 f 11 tHV U A AT '• - . . ~ Jg·f!\' 
baud ''''' art dtPJY9d frtm a 
I I PI a I t o I o I I II' o r " I" d ·· l·r' I 
~~~'D'"''·~ awJto~~••l~o1•bT• 1 . 

., 

Pe~forme " oiOI!I•d•TooD '11'' Of 
"''liT llrle unl't gttntPOI 118lo "' 
D~ ·~Ina '~a·aarl~f OYtD~~ of ' 
tnt ~ranamJ'ttlr· lnto 'h' 
r•o•tv•r Tn~ut, for;TnG. '"'' 
reoelvtr eiQQk 10 1h' ••m• 
'PIQY8"0Y II '"' 1ran-~lt,tr otook, 

Pa,mltt '"'' •ranamJistbn o• a 
oo"~lnuoua ap•oa on "~'•*M~" 
Tnt du'''''" of tn• breaM oan 
De tlmed 0~ 'hi 
~·~~doatra"•~t••lon of a 
8Diolflo nyrobe~ of oharao'~•''.l 

Provlde• ••'Jv• or D•••rve 20 
MA 01.1'''"' IOOD8 fOI' Y'i Wl'n 
2~ MA OUI'r•n,. fo~D UevToel~ 

liVe I 
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;~2 AOOH~S$ SE~ECTION 

OOftYIP,.PI fOP Y•t Wl'h 'lA 

''"''''• 

The address set•otr~n loalo Coraw~na~ o~w4 4 g~e7) deaQd81· '~' 
lnoo~t"g address Jnf~rm,tJon from tnt b~l end Drovldal ~~~ el;~•l• 
that deter~lne w~reh 'egleter haa bean '•l•oted and,Whe'~'' 1' 11 to 
Dt'f~rm '" lnPut ~P o~tDu~ funetron 1 SwT,ah•e on the Joal* oa~ bt 
aT,ePed so '"'"t the mot.h~ I'• ra&PO"~' to artv addrt•• w.l '"'·I" '"'' ;,ng• of 
174~~0 to 7~7777· ~owever• ''andard -ddra•• as•lgnmantl for '~' 
oi.~2.•W nermat'ly fat I wltt-~Jn 'h• ,.a,qaa Of '17,6S.~ to 776·4'17 or 77tJIJB 
to "116.71, 

Tnt r5ta,netarrd addl'ass asslgnmtnte fer QI.:L~.w "'OdYTea .• ,, lfl'ltd. 1n 
Ta~Te '·2~ · 
whtn the D~11~w ls ~~~ be usee~ •• a oonsote tarml"aT ~ontror. IWI,thel 
ar~ arran9ed so t~at ,.,, "'Odul·e reeoandl onlv to ~~~n~ard devJ~• 
PtGlster add~esses 77756" 1 ~77,02, ~~7~o•, 717,~6 •nd, lf en•~Tfda 
''~''6~ Al'~~u~h th•s• addresses ~avo b•e" ••T•~,,~ b~ o~e '' •~• 
•tanda'd ~ssT~"ment~ f~r t~• g~~~·W wh•n Y••d •• a ·o~n•oTe ttr~Tntl 
tontroT• tho user ~ay ehan9e '~' awlt~heg to anY add,laa ~••lred,·wJth 
thP exqen~to" ~f t~• 'llne cl·op~ addPosa whTo~ m~at ~• ~T•abT•d~ 
Howeve,, any MAINOEC DPOGPirn OP et~IP IOftw•re tha' ''''''"Oil t~··· 
OL11 sta~d•rd assTgn~a"~s "'~'' also De modTfT•d aooordlng~Y jf o•~•r 
thin the ••andare esslan~•"'' ''' us•di 



uNIT 
'C QN ~ tTL. f.: 

. 
·' .• 
·' .• 
I 

!JNIT- '#16 

·uNlT #~7 

I 
~ ·' . ... ,. 

I 
... _ ..:• 

,I. 
I 

UNIT #47 

!AI!II.E ~1!'2 

o~•1•W STANOARU AOQ.Mt~S ASSIGNMENTS 

A00RE~s 

1_71'J6~ ' 
.. 77756~ 

77'1564 
777566 
C77?54~t 

17'16XXf!; · · 
'1776XX2 
7776XX4 
7776)fX6 

77X)(Xrd 
· 77XXX~ 
77~XX'\ . 
77XXX~ 

l.,Tt; 

XX P. ~0 ~OR UNIT #l, 
''- ~OR VN!T ta 
'~ ~OR UNlT #3 

I 

I 

·· ~7 fOR VNJT •l6 

XXX • ~~~ pOH UNIT #l7 
· - '~ie· F'OH UNIT -~~ 

•• 
I 



r 
Patt ' 

Th• OLll•W can be epe,ated '" one of thr•• dlffa,ent add,t~~ ,~tag,l~n 
~odes~ ~er~aTIYi· .~ 0~1~•W ijsect· as oo"sola tapmJnat Qentrol w•Yid 
operate In ~he flrs~ mede, w~ereas addl,lo~al OL~1' would bt ~parat@d 
fn the second m~de; T~a tntrd mod~ Ts not nor~afiY ~~·~• byt ls 
dl•ousse~ hare fer cemDiatanass 1 

Moda 11 Both the s•,T•I rTnt un•~ &Ad '"' , •• ,.tlme ctoeK ••o110ns 
oan he addpessed 1 uut to Q~mmon address sel·aotfo~ lotlo 1 

oPe,a~ten 1~ thls mo~• ,,Q~tres that the serlaJ line unit 
addp$ss•s be ,astrl~1ed te"777~6X~ The ITne of~q~ addP••• ls 
711':J-46. 

Mode 2 1 
. .. 

0"1Y the serial ffna ~ntt seotton can be addrtsse~. Add-ess 
setactlen ra~gel from 11•a0~ ~o 777777, Ll"e atOQ~ Ts 
~Jsab·fad and does no~ Pa&DO"~ '~ address 777546, 

~ode 31 QAIY the I t~e cloo~ se~tten QBn ba addressed a1 7775~6, The 
s e r T aT I I "' • 1.1" r t s. e., l 0" cl 0"' s "a t " ' I p 0 "d t Q any add , e s s ·, 



Tabla 5.,~ JneHeates thf OQf'f'tQ~.SWI,f)h·l•'''"ll to ••teo" tne a••Tf'ec, ~ 
•ddress •nd •ddpess ~ode,.· · ~ 

TABL.F; '•;s 
ADORt~S A~D ~ODE ~~~ECTION 

. 
ADDRESS HIT A10 A~9 A0, .... A07 A06 A0!5 A04· AUf~ N;IA N/A ... 
SWITCH Sl5•:5 S5e2 ~5·1 ~~-4 55·5 5'"'6 55•1 ''"'' 5'•9 55•\&1 

~ODE 1 or:r OF'F' U.Ff' QN O'F OF'F ·on·· ON OFr. QN 

MODE 2 * OF'f OFF' QF'F' QN orr OF"F' on· ON ON CF'f 

MOOE: :$ ·. OF'f OF'F' .OF'f' QN. .Qf'F.' orr ON QN 0~ QN 
~ • Address 77756X selected fqp ,.,,.1 I., ne Tn,aPfaoa, 0'~'" •ddr••••• 

n,·~ be ••laQted uslno SWlTCH•gF'F' • ~ •"d 5WITCH•ON II " .. 



r 

r 

fhl fol·lewJng dls;ussTona wJ I 1· •ssuma tnat .t~e 0~11•W Is oPt~~·~~ *' a 
oonso1e te~mlnat control wl~h tna 1J"a QjoOk '"'~red Cmoda ~,~ 

' ' 

The '1'~' five oe,el dl;Jtl Qf t~a addP~ss 77756CX) Jndlo•'• 'hat.'~' 
seP1RI 11ne u"lt has ~eon ~elaotod to b~ u~~d~ The flnaJ· oo1•1 ~Tgr~ 
CX~1 c~nsfs~fng ef address 11na' A~Z, A~1, ar'ld A~a, determines WhJ~h 
reolstar has been sel·ected and whet~ar a word or b~~e ooe,atf~n '' to 
be performed, Te select th• lfna olock ~~~~ster 1 77754~ 1 .tne ft's' 17 
~Ina~~ bJts are decoded, an~ A~0 Is ~sao to df,~tngufsh between a wo~d 
o P b ~ t a ePa r at T o ..... t n b <t t h o 1.\ sa s , t, a 'two !1'1 o d a eo" t r o 1 · 1 .I "' s c kJ e a" d 
c~' datspmjne w~ethep the ~el·eoted register Ts to Perform '" ln~Y• or 
output onePatlon (prQvTdad 1ha' tne selaeted re9f~tar Is a. ·raa~lw,Jte 
regtster 1 ) 

Tha ~ddress deeodll"'9 ls DePfQrMed b~ a ~e,Jas Qf 1oa1~ galea that 
tH o v I de l "Puts t e . two 3 ~ >e 0 N e ad .. o" 1 y M • m or y . c ~oM ~ 1. c c h T D ~r. 
~-~lea·rty, '~' state of •h• five l~Put I lnea ~aflnes 1 of .3~ unTQua 
addresses, T~e eo"tents of the ROM oor~asDo"dlng to ~~~t unTQue 
~ddress are than aval lable '~ tha out~ut of t~• Rg~ 1 E&Oh ROM 
or~vtdas H outout,, althou~h o~IY ~4 Of the 16 aval l~bla ou~~ut• •r• 
us~d~ Listings of t~e R~M oonte~'s are Provided Tn the '"9fnea•f"g 
t1rawlngs 1 

One InPut ~o the R~Ms Ts address blt A~4 to daoo~a the s•I•QtJon of 
tl'lt nne ctr,ck el' serfal Tine ~"It, When tl'\a llna olcck ls d.l•abTtd 1 
thTs llne fs afwa~s ~lgh 1 JwQ lr'lpyts, add~ess bits Ae2 tnd A3~, art 
used to se1eet one of the four re;lsta~s '"the ••rial ltne unl~ a~d 
~re atso ~sad ln deQodlnq t~e !"J"a olocK add~esaf the four~h TnDut ts 
a oombl"a~lon of A~~, c~~. a"d y01 Providing naoessar~ deoadJng of 
woJd or ~~te, Tnout er outDut o~e.rattons 1 The fifth I"PU~ Is •" 
address enaeTe w~ 1 eh ~u~~ be, 'H "'' f o,. the ~OMs to deooda the o'thar 
InPuts; Jhls address enab·r• •Jg"ar Is Qaflved f~o~ ~ '''''' of g~''' 
tnat are ~rue w~'~'" MSVN Is P'asent and wne" the address Tl"a 
eondltTo~$ l~dlcata that O!"'a of the val I~ ~ddresses Is t~ije on bU~~ 

S •• ~ 'e 1 I ., Q Y t $ 

A llMpTifJad b'l'oek glaOP'I\111 of tne aOdress selet:ttlo!"' to;lo Is shown ln 
rlgure ~~~. Nota t~at tN .,~ OUT •~• alway$ used with P8SD$Qt to t~e 
'"alter coon~roTiln~) dev1qe 1 rr,v.s, lllhen the 01..11.w ts usa.d, an QUT 
transfer Is a transfer of data out of th~ ~a,tar C'h' ~reoessor> a!"'d 
1 n 'o t n e I "t a r f a e e • S J m 1 I' a r I ~ a" I N ~ r a"' s f e r l • t h a o P a " at .I on o f ~h. e 
tn,erface furnTs"lng data to tMe proeass~ri 

The. address seTaetfol"' lo!,Yc; consists of ~8 arjdl'ess l_lnes CA<1~1~0;>l• 2 
nu• cPn'trot TTnes <C<110>) 1 a,d a master •~"ahrontzatlo" fMSYN) ""'• 
Th~ addre~s se·raetlo" lo~Jc dB.QQde,s the tnoo~Jng a1drass as daaorTbed 
beTow~ This a~d,ess fqrma~ Is s"own I" rtguPa '~2, Ne'a tnat alI 
fnPut gata.s are st~ndard bY~ ra.ce1vers1 

1·, Address Tlnes A<1711l> '?lUSt be aiT 1 1 fh Thts sneetfles an 
add~ass wtthTn the top eK ~~ta addPass boards fQP d•v1~• 
l'a;tsteP's, 



2 •• .·· 0 e Q o d lli 9 Q f · • d d ~ 's s 1 1 "'e s A< 2t 0 1 ~ 5 I "3 > .ts de t • ,. m T n • a "')' ~ 

3' 
• • 

ttWI1:c;hes'1 W"'ert~ Ct. QIYe" l'lf'le swt,ol'! Ts ON, tl'!a att~l"tll IOCllO. 7 
~·•~ohas fo~ a A Qn ~~at fiPial If tha switch Js uFr, '"'' 
JegJc searches fo~ • 1a If OPII~ ~he se~lal llne unlt Is to 
be enabled, t"''"' daoo~l~g of A~4 wt II al•o be da,arml"•d b~ a 
swttch, 

~Jnes A~1t A02, '"~A~~ a~a d&C~dtd to safaot Of'lt Of the flye 
addressabfe device ~aot~~ars, -

Llf'le C1 Ts decOded to saJact .el,her 
( 0 AT 0 ) f y n t' t l 0 PI ·, 14 1'18 n C 1 . I I t • I' II 
JS sare~tedt When It IS trUet ·~ 
OParatlen I~ se!ec~e~~ 

a" lnout COATll or output 
IPI rnout Cread~ OPeratton 
outnut cwrl~• or load) 

5~ ~]ne A0~ Ts ijStd for b~te ~antror In suah a ma"ner that no 
ragTste~ oent~er stgna!s are ;~ntratad whe" a b~ta ODt~"a'lon 
(UATOB) Ts Da,f~rma~ ~n '"'' hiQPI•Qrder ~~te of •nY register, 



,... 
~ 

8:1S AfT L 

f'•S llV.t!. L 

au..:; ll~:>t :.. 

eus Af:"rt L 

eus c • L 

COl 

~~q·'---------~ 

~~ 9 ~ ~r---
-~ rLt · . 

r---·----·--

Pat• 9 

-------eM~'\'~ OE~ l. 

1--'-+--1-- Raul'"-. au.• ~ 

r>--+--1-- RC~R CLk E:s8 L 

D--+---1-- ~CS.R C.I.K i.NEL 

:>---!--!-- l TC !N L 

-+--+-- SS,YN ( .. l 

FIGURE S-1 ACI>RESS S'£L(CTI<'N '-.OGIC • f)IMPLltiED D!AGRAM 



l)t4:oJ>&l) WtilfA/ LIN• c'•Q U E~lleuJ>-·---""'+ 
tt tO 9 8 7 4 3 

SELECTED BY SWlTC.l-l&S 

MUST BE ALL h 

DECODED FOR t OF 4 REGISTERS ----.---------------' 

BYTE CONTROL ------------------------...1 



r ,., 2 1 2 0U11'U1;S 

Tl'le a,dtHaS$ 1a'1'a 0 ~To." l~gfg fH.ItDu' e1on1 11 tt'la~ •'• "''·~ "''"''' so·raotlo" of ftva ~6ebtt Pea,,ters, and det•~~'"' w,e,~er J"f~rma•ton 
t• to ba g_,,d l"te er out of'"'' master aevtae, All Of'~''' out~ut 
elonal$ are ITs,ed '" Tabfa '•~• 

RC~R CLK tN~ L a"d XCSR C~K tN ~ ~'· ANUad Wl'~ BMSVN D~L L to DrOdWet 
tl'\e J1&9l$'lr Toadl"Q pulsts RCS~ CLI< H a,c:t XCSA CLI< H"1 . 

LD xaur H Ts used tq trJagar - 'eB nsoo on•••~ot muttJYJbra,or to 
aona,ate t~a tra"smJtter bUfftP IOadlnq atonal•• LO ~ D~L Le 

R,Y .. r => ~u~ H tJRfggers a 1 usga ene•shot m~l,fYibra1or 1o D~o~uoe 
s ana·t sEL. 2 L. • wn ., Ql-1 e l•tH' H goN~, 

,,, 
SSVN £N L l$ ANOed Wlt~ BM~~N O~L L •nd ~tTa~ed ·~ Droduoa ~U~ SSYN L1 



yABl.E '•~ 

. ADOSESS .St.j..iCTl QN I.Q.!!I C DUTP.U1' S I GNA'-S 
;: "'!! !', · ..... - -:- ..: --~ . ; }t·. ,,. .:· i. ~ ' • .. : ' ~; ~·:! 

. '/". -~ .:- - . -. "':. 7 -~ . 

SfGNAt./ · 

~D XBUr H 

~-- ·- ./. F'l::!l'itT I ~N ::s'."''E~ftO 

Bus to '"'"'~It''" ~uffer 
~ -· .· ~· ... i"! "' -. . ~· .. ., :': .~ _: ~ . .. :· .··:.:c..'; ... :~ i~ ... - -~ 

RBYF' ~);sus .. H · ~eeet v•~"· .tt-uff.•~ ::'~' Duf .... · 

RC~R. Cl.!<-··~~a L.;. ;.~ua. t.O·:(IJt!VtP..~~'•'U-'··l' 

xc~R CI.K ENB L .,.. · eu1 ·.," ~,r.lf!!i!i!l f.ter ,,,,u,, " 

..• 

. 
; 

·~ 

·~ 

·• 

I. TC 'fN Lr· . ·; - "' '· . ~ijs '·1·o·· 1'1 n• eforlw·' 1'11'u' · ' : •· . ·· ·:· .. :~' .· . 
;. . . . . . ·-~ '::· '· ~ 

ssvN EN 1. ~etu'"' eus ssvN O" a vaiTd addr••• 
••· ·. ,. j ,:.sereo-;1o, ·:···'>.: , :1. ~ • • ·J ·• 

E1' EN I. Enable• DYI drtveps OI,,DS3,QI4 and OB' 

£22 Sl H 

£22 STB L, 

E21 S1 H 
t22 sa H 

E6 E;N I. 

EN ERR L, 

se·leo's el•ner ~ufftr CHJ or 
transmt,tor sta,us ll.) to bUI CbJta 
" & j!J 

Enablt• bJ~' I ~ 2 ''~~vat '' bua 
etrTv•r• 

BTts ~ ,n; ~ Of Peoe!Ytl' bUfftP cs~~L. 
S1~L)a ~tO'-IYtP tta,us CSB~Lt Si•H)a 
tran1~1~''' s'atus C~SfH• S1~~'' or 
11~• oToo~ statijs ~5~~H, $~!H) to bijl~ 

Enabl•a bya drlVIps 010, DB2, 01~, a"~ 
01117 

~eealvtr ~'•'~' Cbl' ~1) 'o buta 

Reeelv-r bijfft.P ~bl'' l5,14,,~, and 1a~ 
to buill 

• OATOB 'o I~W bY~e onlY (A~~~0l 

,. 3 
I . 

~· . 

t;tUS ~-¥CL.f; . 
.. 

gATO 01' a•ro~· 

gATl or ·PA Til! , 

UATD .or g~_to•• . 
a&TOI#• . UATO 01' 

UATO Dp- QA!Ofl• 
; 

UATOa DATOSta OATia 
. Ql' OATil'' 

LlATI 01' LlAJII' 

UATJ or OATil! 

UATl or OATJI! 

UATl or QATIJ! 

UATl or PAtH' 

UATI OR OATH' 

··rr softwape oontrftl ~' 'he ~L11•W 11 Dtrformtd by fJve devloe 
Pe;lstara, T"e Paals~era are assroneo u"Tbut addrtaaea and oa" be 
Pead oP loa~ed wl'~ a"Y PUP•~~ tns,ruo,To"a 'hat refel' 'o '"''' 
addrasees cwUh cal'taln 0'4QtP~lons suoh alii ToadiloniYa read•only, or 
unused or disabled bits), TabT• 5•~ JJs~s th••• pagls~era a"d '~' 
fU"ctlon of aaoh from a hardware ''~ndpolnt 1 A dlaeusalo" of '"' 
Pe~lstars from a s~ftware •1andPOI"' fs Pres•"''~ Tn C~aD1e~ ~~ 

.,. 



r 5 '1 3 '• 1 R a a e I v a ~ S t a 'LJ s R a g 1 '~ 11 ~ c R c ~Iii ) 

The ~eqefY11r status ~ealStj~ CR~Sfl) ~s_vsed tQ monTto~ '~• $'a~us Of 
~•••tv•r ·rogy~ operatyo"' w~en the O~l,•W aooaDte a o~•~·~~er, and 1, 
used to lnTtlate Tn1e,~uot ••Q~a~oes, 

EaQh Of '"• nfts '" ~~a receiVer Status l'a;Titer f$ gTIQUSStd 
-sePara~ely Tn the folloWing ~~~a~raPhS 1 begtnnJng wf_th tne ~~tost 
sl;nHTcllnt blt, 

5~~-,1~' ~eoelva~ Active C1~, • !he ~acetvar aotrva (RCVH AQT) flag 
Tnd cates tnat tne ~eceT¥·~ ro~te ts In 11he r.trooess of raoetvtng ar'ld 
as~s.e,.,bTP'!g-an TnoomJI"'g ~har1ute~R Tl'lls bit 111 ,. • ..,d.onty ar'ld IS. 
no,mal'I'Y se~ and cl'eared bY the ~eeatver lo;to•, 

Tn• RCVR ACT fl'a~ Ts set ~t the oe~"~~er Of ,n Tn 0 o~tng STAHT bl~ bY 
QoUntlng atght RCVR C~K ~a~leds from ~he be.;lnnln; of a START bit, 
CXMIT CL.K anf,i .RCVR CL.K afla 16 ti,IIS the respective baud ra1lesl'1 Ar;;VR 
ACT IIIJTI rem•T" set untll ttie ~eeeTv•r don• CRCVR OO"'E) f Jag js sa,, 



Rellt~rter 

TA81i,t ~., · 

OEVl~~·HE~I$!~~ ~UNCTIONS 

f"~.o~notten 

Aeaalv•r Sta'u' ~agt·s'~' Pr~vT~as datat~•~ 

f<I:JUF' 

Tr-.nsmTttar st1 tu• Reglster X~SR 

T~ 1nsm1tte11 BUffer ,,, . 
R(lt;Tst,, )(aUF' 

tnformatto~ on. t~a 
st•tus of tne O~J.~·W 
,aeeTver IOft]o 1 s~,tue 
Tnfo~matlon Tnoludte 

·-euon f 1 A;•. as l'.eoaTvar 
· a~11YI CReVR ACTJ ·a~d 

l'e·oetver · done. · ·cMCVR 
OONEt; AIIO• lnoiU~II 
the Tntel'rupt enaDI• D1t 
tn•t oan · be ~-•~ to 
lnltlata Jn1tr,~Dt 
se~uenoes wnen ReVR OONt 
••••••• • • 

HOld• tne ghal'aattr 
1'801lY8d fi'Om t~e 
~Hte,nal dtvlaa Prlo, to 
transfer to '"' Unlb~s, 
The format of the 
oharaoter Js dependtnt 
an '-Witoh aetwup~ Pour 
ar~'ol' bits tnat .,, ''' 
Tf a ~orrespondJn; e~ror 
OO"dTtlon artsos du,lng 
rtadTng of a onaraottr 
from tha d•vtoa ma~ be 
P8DO,tld In tne I'ICITYtr 
buffer. 

Provfd•• the .I "t e r if 1.1" t 
•n•trr• blt anCI '""' 1: r e.n sm .1 t t e.,. , aacw PUUT 
ROY) flag "" 

,,., 
~ranam.l tter l'oa.l o ca" b• 
mon111ored and '" fnte~trl,lpt saquenoe 
JnltTated, I f dtSIPeCI, 
ProvTd•l the mal"''"'"'' bit w~lch oan be ••'t undtP PI'OQPI,Ift eo,•HoT to 
UlU the ma f ntoru'"CHt mode 
of on a rat 1 on·· 
PretvTdas a BR~AK bl'ti for 
ga"ei*&1:Jon ~f a 
oo"ttnuous . . '"aea·. 
HOldS tne Qr.ara~1er to 

"' 



r 

.. 

b • ' r an • f • r , t_d 'o '1'\ • 
,M,ern•l devJ;e 1 Po,ma' 
af thll data 11 
dt~end•n' on '"'' 
specTflo sWJtq"' sttuD 
u'•d·, 
PrDVTde' - the Jnt1 r'W~t 
tn!\bT• btt •nd tile '1'1"' 
olook monltar bit to 
~I lo~ Dro;ram ~ontto,lng 
af tl'\e line Olegk slon•l 
or tlm•d f"''''ijD' 
sequences to ~~ 
tnltTated lf de,tredi 



'~~;1~2 R•o•lve, ov~e · CJ11 • T~• receiver ~o~• ~RCVR DnNEI fl•a 
Jndlaates 'hat a· •~·1 1 oh''''~'' ~as ~''" r•oelved~ Thll DT,, ~~•n 
'''' ~T••r• th• Peoelv•r •~'TY•. C~QVR AC') flag and l~ttt•''' an 
r~•err~P' SeQu•~oe ~r~vldtd 'he assootated lnterruD' •nabfe bT' CRQVR 
lN! ~NB) 1~ ~Tso sa~~· 
- . ' . 

·Onot ~" '"'''' o~a,aot•r hae ~'e" ,eeelv8d and Is stOre~ 1~ ,~. UART 
hoTdl"g ·ragt.tera th~ WART ts•ues a 'eoeTved data aval fabJa CH OON£) 
•l~~af c~rawln~ "~·~, ~hloh ts ~uffePed and Inverted a~d fed 10 t~e 
dl,aat ·el•ar f~Dut of '"' ~QVR AC! fiTD•ffo~ to clear Jt1 t~e•eb~ 
Tndleatl"g t~at the ·,eoetvt.r I• "O l~nger Tn use ana It oaPable of 
PaQefvlna a "aw ~haracter 1 

The bUffered R OONE stanaf Wh]on bt~Omes RCVR OONt ~ II ANQed wjth 
RCVR INT~ ENR Ctl H ·to ProOuoe a C!OO~ sfgnaJ to let 'he re~aTYer 
fnterrupt reauest tllD•froP. t~a set,lnQ of t~l• fiJ~•ff~D w1 11 
TnTtlate ~n t"t•r,uPt seqije"oa •• ~esertbtd Tn ~a,agra;h ~. '~• R~VR 
OONt H .stg"al Ts gated t~ tno ~nr~us curawfng DL•~» t~r~~ah ~ !'~ 

muTtlpTeMer a~d through a bU' ~'1Ye' '"'bled b~ '~• al;"''' '~ EN ~ 
and BMSYN D~L ~~ Thls al foWa ,.,, s'at~s Of the ~CVR DONE Dl~ to be 
r•ad b~ t~e or~;ra~ from bu' ~·'• rJ"t·evs 0~1 L. 
Thl RcVR gu~~£ bIt caPI be oJear aU ~V l NIT OP bY tt'19 ooour rtn;e Of Cl.;~ R "'"' 
OONt, T~ls st~nal ~oour• ijMdt' two oo"dltTon•~ Whe"•ver th•-'••d l 
buffer C~U~F) Ts arldresaed 1 lndtoa'I"Q that a n•w ohara;ttr may be 
roaded Into 'h• r•o•lver, s~~ 2 ~ .,, t~ut and oa•••• t~rouah •~ aR 
aa•e to ~rOdUQe eL~ R DONE on ~ht UANT~ 

If the reader enab·re CRDR t~B) ftlo•fiOP I• •••• lndJoatfng t~at the 
taoe r•~~·r Tn a TefetYDt unl' I• belna advanoeda th•n the ~ lid~ le 
row and aasses t~reuo~ t~e ••m• oR ;a~e as before to r•••' RCVR OON~, 

5~~~1~3 Heoelver '"'ar,uot ~nalba CI&J • The reoalver lnterJ~Dt 
IMl\bTa "1~ CRCVR !NT tNt~) ·pa~lft.lta an lnterruP1 IIQYI"Qe to"-'­
lnJtlated when t~e HCVR OON~ b11 se,s, to Tndloate that a ~harae,er 
ha• been reoalvad and 1• rtad~ f~r tran•f•r ~o the bu•~ T~l• bit ts 
''' b~ usfng the R~SR eLK H stQnal as a load Pul•• to ·load • ' from 
bu• tlne ~us oe6 L whlo~ '' DUffePed to aao~~ H corawTn; o~·~' Tnto 
the RCVR JNJR ~~9 flfD•fi.OP CU,awt~g O~w~) 

Thl output of the fllp•fiOPr HCVR lN!R ~N~ Cl) H ANDid W11h R~VH OQNE 
H o·locks the reoeTver ln,eP.rup1$ reauest fiTD•f'I'OD 1 ••ttl.,g lt 1 

Tht RCVR INT ENe bit ean bl reaG onto •h• U~lbu• Vla tne ~'' 
,u,.rrtlpTIMer CDI'a~t~Tp~~g OL•~) and t~re.Uih the bus driver tnatned by E6 e;N 
L IMd BM~VN OtL L ~nto bus~''' II"• BU$ 006 L~ 

'h~ RCVR INTR ENB fllD•fiOD II otearad Q~ BlNlT ~' 



r 

r 

r 

''•~'i1',1 ReadeP Enab!e (01Zl~ • !na P'tldiP' e"at:dt cROH ENB, __ QT, Wl'\tn 
'''• adY~nQtl t~e pape~w,IPt ,tadtf f~ ASR Ttft,~DI unltl Yla a a~ MA 
OU,PUt cfP'OUlt·.f· T~e BBC 0 ~ ll~~af1 W~loh 1' de~lYid fP'Om. r~otlVIng 
eU~ oe0 ~~ . • .ap~flad 'o. t~e ~ata_ tnaut of t~• ROR ~Na r·tlo•'loP 
tp•awJn~ o~•1)f t~• clock JnPu~ raqetvaa ~ht ·ro•dTng llan•.l ~C~R ~LK 
H. when t~a flle•frop,f~ ,,., '~'~lid~ whJQ~ Ta low ts aPDI Ia~ to 
tht 20 M4 ~!,.cult tOrawJ"g U~·'~ w~lch adv,noas the PaPer•taPe ''•~•r 
tn the Ttlet~Pe vt 1 Dln PP on the ear; oon"to.tor; The ~ •To• Of t~e 

~'1.'tP•f·roD 11 arsc natad ta~oug~ '." u~ aa~e coraw 1n; UL•,, tg reeet 'h' 
~CYR 00Nt .~lt:vla ~~R R 0 N' as desOP'fbt~ Tn P•~-g,a~h '~~~~~~; 

The ROR ~~ij blt ls a WPlte•onrY ~Jt, ft ~annot bl P'ead bY 'ha ~rog,am~ 
.. 

Whenever 'h' Teletype st~rts s'ndl~s d•~- ·to the tntePfaoe, tna ~oR 
ENa blt Ts or··~~~ sc th~' 'he ~eadtP' dOtS nQt a~vanoe another frame 
~hl'le 1t IS transmT~tlAg lnf~rmatten to the nL1lwW; 

-The ROR £Nij f'fTDsf.IO~ Ts q. la11'Qd W~en tna RCVR ACT fllP•froa b•o~m,e 
·••~• whlo~· Is at'~' ml~d.1• of • ~TART bTt aa -~~talned tn Parag,a~h ,. ;s I .. t tl . " , ......... ' 

-'~3.2 R$oelvtr Byffep R~gftttr tRBV~) 

Thl re~elvar buffaP CRBur2 ts '" ~·bit raad•onr~ reglstaP' Jn ~he U4RT~ 
StPl~l lnform•tlo" l& cenvar~ed t~ ~a,.al lei d•ta b~ the UART and t~an 
s•;•d to the :)nlb~o~e 1 Th~ot Rt-jl)F' Qenslsts of g•tfng To~lo l'atner ,1'\ar. a 
fllP·f·ro~ reglste,., t~arefQre, ~~~ dat~ ~utput IJn•• f,om tne UART 
~u•t be held un~l! re~d on'e '~• ~U$ 1 BeQausa the YAH! 11 
dOUb~e.bYffererl 1 data on tne~e ~~~put ITnes Is val ld untt I tne ~~~' 
thar~cter ls recelved and a3semoled 1 The RBUr ra;Ts1ar Ts read bY a 
OA!l se~uenca and the data Is transml~ted to the Unibus for tran•fer 
to the p~Qoesser or some o~h'r POP•~l. davloe • 

. If less tharl 8 de~a blts a.'' selecte~, tl'le bUffal' ts Julltlfled lnto 
'he le,s~ $Jgnfflea~t bl~ POII1tlone, T~ls JustlfTca~ton ]II perfo,mad 
b~ the U~RT 1 . The data l~aded lnto t~a buffer ys coded sa t"'' bJ"a"~ 
~~~ c~rfasp~nd to s~aees and etnaP'~ 1'& cerpaspond to mark• (of 
"oTas) ·, 

The. four ~ost 8 tgnlfloant blt11 '" the ntsh•ord•r b~te Of rtQlst•r a,.a 
used fo, er~or Tn~leat{Qns 1 The error blts a~d t"a da'a DOP',IO~ of 
tht re~eJv•r buffer re~ls,er a~e covered separattiY tn the fOI lowing 
o a r a. g r a p "' s ·1 

.. !!i',;f,2',1 Regalvtr r.r,.gr Rfts • ('.~, 14t 13• ,2, "The t'lloh•orc:ltr h~t• 
of . the reoeJvaP' bUffer re~tstaP' tHBU[) oontafns four ,,.rer ~''' t~at 
''' to Jndlcata lm~reper reoeJve, operation, Thalia bits ''' read.onl~ 

-and can ~~- dlsablad b~ ha~lng swl,ch S4e7 Tn the OFF posT,Jon 1 



fi&CII S.8 

Th,ee Qf t~e foUP ti'Por blt• are genera'·~ fn tht UART as fOI IO.WII ~ 

~:. 

2', 

3 •• 

QH [RROP • (QYei'I'Un ll'r'Or'l eft 14t • !ndfll111 th•t H DONE 
was "ot raaet '""'vJousJy reoeTv•d oha,aoter wa1 no' rta~) 
Pl'l~l' to ,eoeTvtn; a n•w eharaoter~ When thl• o~ndltJon 
txlstsa tMe UART ;enel'atea an 0" ~RA ~ •ttnali 

,H ERRQR • tfra~Jng •rror, Dft ~3~ • !ndleatel 'hat a fPamJ"g 
erro, · axTsta beOIUII t~• ehar•Q''' read had no valid STOP 
bl~~ W~e" thls QOndt•Jen ewtsta 1 t~• UAR? aenerates a FR ~RR 
1-l s I g"a I '1 

P ~RROR • C~arlt~ error, b]t 1~) • lndleates 'hat '~' ~a,Jt~ 
reoalved ~oes not 'gree w]tn t~• tMDeoted Darlt~~ lf DaJit~ 
ha~ been seleQ''~ ~nd ~~ts oondltlon exf•'•• 1he UART 
generates a P ERR~ ~tgnal 1 

~ 

" 

Bl' 15, WhfQh Ts theaPI'Or' ~ERRQFf) Dlt, II t~t l"oTueiYe•OR Of 1~1 OR ~ 
tRROR 1 rR ERRQR a"d P ~RHOR bttsl Wntnever 0"8 Of tneee erlors 
ootu,s, the QPDI'OPPiate sT;n,l fro~'"' UART COR ~RR H1 PR ~RH Ht er P 
ERR H' passes thrcu~h ~ ~utter '"~ QU&Ilfles an OR ~ate curawlnCI 
DL11)~ Yha oUtPUt Qf thq 0~ gate ls ERROR H1 EaO~ of t~l foYP eJror 
•T~naTs corawlno 01_•4) ~UI.IIfles one lea ~f 1 2•1nPut NAND oate, The 
ot~el' Te!l .ls Qua IT f l•d bY 8MSyN OtL. I. ANCec1 wT-th E;N ~RR L·, Tht ou,Dut 
of eaQh NAND gate TS tted ~Q a" assoet~'ed bus data 11~1 CBUS D~' L1 
au~ 010 "'• ~us ot~L., '"d aU.§ u1~ L~ so t~a' 'h• status of taQ~ eJror 
bl' Qan I'Jt monT~opeg bY tne Pf'D~''"'• NO'I tt'lat ,he ena~II"CI ~JTQnaT EN ~ 
ERR L. ls aPPiled vTa swltoh s~·l •"~ If thTs swltoh 11 off the eJror J 
bl'' oanno1 ~· l'ead onto the ~u,, 

It should be n~ted '~at non• of t~e '''o~ bft• Ia tJe~ to the 
1n•al'rupt l~gTo~ T~erefor• occ~renee of a reoetvar erPor do•• no' 
oause th• Pragl'a~ to be tntel'rupted tor a bl'anoh tb 1 ~andTtna 
I'OUtlne, Howeve,, t~ase frags are UPdated eaoh tJmt a ahal'aQtt' 11 
Peaelved, ·~ whroh P~T"t an ln~err~Pt ma~ ocour b~ meane of R DUN~~ 

Tht lnTtlaTI~~:e slg"al fB PHT~ ma)f ~'~ave "n effect on the~• ~tt ~ 
~o11t1ona dtPandl"g ~n ~ne UART ysad, A bl' '' cleared bY oteaJJn; . 
t~• •r'o~•Produol.no eo"dl~To"• When t~'~e ntxt on•r•o''' y, raoetved b~ 
the UART~ the erPo~ blts ''' ypda,ed a"Q the n•w •'•'Y' aval lab It ~hen 
the reqefver buffe, ~eglste~ Is Paaq, 

~ 

,~~~2~2 Re~alvar nata Bl~e ~0~ tnrougl'l 0~) w The reaelver bUffer 
,.qlst~r 1s "ot a fi1D•flo~ realst.er, but oo"•T•~• aTm~l~ of a•~•• ~ 
tn't atrebe data fPO~ tha o~tgu~ tlnes of the UAHT ~nto tne untbua, 
The UART ,.,calves the lnoP~Jng serial data from th• •xterna.l· ~evToe, 
oonv•rts 1' to papal lef da,a, ~nd DJaoes It on alght DaralleJ output 
fl~es~ ta~h of theae ·11ne• CR00 tl'lru RU7) It fed to one jag of a NAND 
aa•• as &h~wn on orawJng o~·• CRD~ •nd R02 through 'h' 2'' 
myTtlP.feMaPJ Rn6 en~ RDl tn~ougl'l ,,, 41i mYitiPtexer) 1 When 'h' 
Paoetver bYffa, ls addtteesec; f«H readll'lg, P.:l4 ~N Land E6 F;N 1. w.l II "' 
1'1'10 bt 'rue anet ANO•d Wl~l'\ I:JMSYN Ot:l. Lt wJTI gat, tne l'toaTYer I 
buff•r l•vels ~o ~u~ da'' ·rJ~t• BUS D~7 1. through BU~ 01~ b1 



r 

r 

rTture ,.~ '' a eTmPIT'l•d dliGPam Of ~o'h rtotlvtr and '''"'~''~'' ''''"g loqlo •howlna a ''"~'' bl~ Dest,to~~ Whln tho repeJv~t fat)n; '' u••~• 'h' outDut ef t~t UART 11 ;•t•o t~roulh t~ tht UnTbu-~ ~nen tho tra"•mJtter T• uaeij, da'• fro~ the unTbu• 11 oa,td tn,oue~ to the 
trln,mTt1tP Tndut1 Of the UART~ 

fht re 0efYer .b~ff 1 r oa" anrr b• '•~~ b~ the Dro;r 1ml l' J1 1·o,,,~ ~.r '.n• UAR!~ Note t~at 'n• J"1~1~1·1ze IJ;nal CBJNfT) n•• "O • eot on thTt reol''''; · 
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'~~~3 T''"lmlt~e~ 3tatut Rt911t•r 'XCSH) 

T~t transmJt''' status ~egl,ter cxc'R~ oonsJets of oon,rol and ''*'us 
~o"TtorJ~"~g bTts for the tr_n,mTlte~ ior,to~ of t~e C~1~·w~ 

Th~ trantmltter status regfsttr oontalna two blts asao~la1ed WJ~h 
transmtt•er o~erattont a '''"~~ttter rea~Y f'fag to lndloa~e that t~s 
transmltter buffer Qln be loa~ed, and an Jnterruot enable to artow tht 
tr•nsmtt'e' to I"Ttlate •n .lntsrru~t seQuenQt, eoth of th•se bits are 
desg~lbad Jn subseaYent oaragraP~s 1 · 

• ~alnte"a"oe cMAJNT, bl~ Js ar~e oreyldtd so that a oroaed• tooo teet 
of the se(la'l' 11,, ul'llt opera'CIO"' ean be Dl!lrfo~mtd 1 The matn1en•noe 
fyl'lcttDn Js oovered ln da,a.l 1 ln par•graoh 5,1~ , 

A BREAK ~~t CbTt a0) JS afBO PPOVJdld and DaPmJtB 'r 1n&mJISJOI'I Of a 
cont)nUoYs sQaee te the exttrnal dev,oe, Thl' byt maY be disabled v,a 
I fW11;qh, fJ,8 aiSOC]ated I'OQ10 f!! t,1esertb-.d fn F'apaQrapl'\ ~·"" 1 

'~f~3~~ T~a.,smltter Read~ ~0~~ • The ~rans~ftt•r ready (XMIT R~V) 
tfag Tndl~a~es t~at tne tr~n,mttter bUff~r (XBUf) l• read~ 1~ ac••D' 
'"Q'~·~ anariQter from t~. YnlbUS fQr tranafe~ ta tha •xta~nat dtYTQe, 
Thla bit, when set, Tnl'l'''' an 1nte,rupt ••~uanoe, ~~ovTded 't~e 
•••o•T•ted tnte''~tH;' at~~abTe bl4; CXMlT INT ENS bit ~6) Is also set, 

ThT!i bTt ts oontrolled by the Xf<OY outPut ~f t~• UART whl9" JnQIQa•us 
th~t 'h' transmftter buffer '' tll'lpt~, l' Ts set b~ tn• lnT'CiaTiza 
altnal C~lNIT H) t~ lndloatt tnat the d•t• blts hQidJng ragtatar 
wTthln the UART ma~ be loa~td wtt~ '"''"'' ohar•oter~ t't Js atso •~t 
wnenaver •na h~fdl~g raQJt,er la emot~. Onpt toa~J"; ~f tl'\e 
tra.nsmtttt.' buffa' beglns, this bit IB Qleared, !he XRDY oulDU' of 
the UART lB bUffereQ t~ DPO~Y~@ XMIT ROY H fla~. 

As shown '" orawlno 0~.1, th• XMlT ~oy ~ sT;nar Is ANUa~ wtth 
IN!R ~N8 (H) ·~ w~~~~ T• tPUt If Dl~ ~~ Ts set to oiOOk the 
fi'T p • f To'-' s' t t T no l 't 1 T t'l, fd s T Q e () f t toll 1 f I f p • f I o D , w 1'\ I c h .I s "ow 
ls ANO'd Wlt~ X~IT lNTR ~N~ C+.) ~~ and t~t OUtDUt Gf t")S 
lnTtlatetJ an ll'lterP'UI't seQUtnQt• The lntePrygt seQ4enoe allows 
aro;ram 'o b~al'loh 'e a handrl"'g reuttna fo~ JeadJng a Q"arao1er 
'p•nsmtsston to the ·~teP'nal d'Yioe, 

XMIT 
1~1~ 
Tow, 
a ate 

'"' for 

Tha XMIT RUY ffaQ can be r•ad b~ th• program trom bus t.1ata Jlne ijUS 
001 L vi~ ~h• 411 ~ultlpl.eMer •nd assoel,tad bus dPIVar, 

'~3~3~2 Transmtt,er l~tarr~P1 '"'~I• ~~6) • T~e tP'ansmttter tnterw~ot 
'"'b·ra bf1 C~MIT INT EN~) par~Jts an lnterruP1 seQYance to bt 
1nltTata1 wnan t~e XMIT ROV bit sets te tn~loate tha1 tha transmttt•r 
buffer Qan acoeet al'lother Q~araeter from '"' Unibus, ThJs bit ts set 
b~ using X~SR O~k H as a faa~ P~lse to lOad a t from bus tlne BijO 6 H 
ln'o the XMlT INTR· E;Nfl f I TPaf lOP COrawlng DL..l,) 



Paae 22 

The ou,gu-. of "ht fiTD•flope XMI.T IN!R 'NB U.l He Te lppllld -.o '"' ~ 
T 11 of • 2 • T n" u t AND a 1 t t , I"' • o 'he r I , D u t of t h .I 1 AN Q g •1• I • '.,. . ) 
XMIT RDV H tla~al 1 W~Teh y, DPOd~oad W~'" thl ,,a~lmltt•r b~ffer 11 
oT••~ a"~ oa~abTe of rtotlvtnv a oharaoter from •~• bu•~ w~•" •oth 
'"Duts •~• ~rue, t~• out~ut oloo~t ~"• 7471 frfD•fTODa Tnl,latlna an 
TnterruP' seQuence~ 

A$ s~own QA O'awlno OL•4• 'he MMIT INTR tNB C~) H alanal jl aD~IIad to 
an tnput ef t~a 41~ mui,TDI-MIP• wh]oh oa" bt read ~nto bYI ~a-.a Tl"e au' PB6 ~ 3o that the Proara~ oa" read 1ht status of t~l• bit~ 

Tht XMIT lNT ENS flll'•flf.tD ,I$ oleal'ed b~ £UNIT~~ 

,. ~· 4 . ·' . 
Th• tr1n•mJtte, buffer CXaUf) 11 •" B•~lt wrTte.on.t~ rea1s1ar '~at 
Pltalves the ~al'arter o~araq,ar fPo~ the Unlbu• and toad• It Tnto the 
UAMT for serlaT ~oAversJon aAd '"•"•~fssro~. 

some swJt 9 ~ se·ra 0 tTo"~ m8~ 01~•• t~• UAHT tQ be ODerat•d wJ'h ,. ~•'• 
fo,mat ~f JIBS than eysh, data bt''• ln these casas, tne ~ata 
ohafac~a~ m~at be JuatTfled 1nto '"' r•a•t sl;nlftoant bJ' p~sttTO"I 
b~ the Pro;ram~ ijJt postttons w''"'" the UART l'sarf ar• ena~lt4 or 
dllab.ltd a~q~tdl"g to the format oeaa sateotad; ThY•• f~r •xamDite .,, 
a '•b 1 ~ oode was sal eo ted, b 1 1f gosl'H on !I '• 6, ancl 1 are cO la~T,di If "" 
tht or~g,•m dOes "~~ Ju•'''~ '~' o~~raeter and ls Toad•d JAto the ~••t J 
•Jtnlflcan~ bTt pesftTon•• da•a toadad Into bltl '' ~. and 1 ~oul~ be. 
l'os·r. · 

Whtn the tnta~faoe Is l"ltiAIT~•cl• th- ~MJT RQV ffaa Ja ''' to 
fn~leata ~htt the xeur ·a•n be loaded, When t~a buffer Ts loaded wtth 
th• ,,,,, ~h-~acter, the ffts ''''''an~ thin '''' aaatn wTt~f~ a 
tpaotton of a blt time~ A laoond oftaraot•• oan then bt ro,cle~ Qeo•~•• 
th• UART transmit~., sactlon 11 dO~bJe~buffered~ Wht" 'h' •••o"d 
eharacter '' toaded 1 tht ffao oteare taafn 1 bu~ 'hla 'Jmt r•m•l~l 
e'l'tar f o" "'"' T~ a h.! n oha~ •v•• r t .1 "'' ·• 

Tht transmttter nuffeP corawtng o~·~, 1• not a fi'JP•fiOD r•af''''' DU' 
•o"ststs of bus da~a buff''' •nd a strobe DUt'' 'o toad ~a'' from •~• 
Unlbua •o the T"PU' ''"'' Of tne UART, Transfer of data 11 
acaompT Jsher:t b~ a nATO or DATQB ""'' c~c le'1 

Tht Qh,rao'ter ·to be transm.l~~td to'"' dttYTOII 1·1 lOaded onto tne bUll 
data ll~ts BUS n~1 ~ t~r~ygn ~U' D~~ ~ an~ gated to the UAAT J~DU' 
·rt~es •• sao 1 t~reuah BRD ~. U"Oe on t~t r"PUt ITnea, t~. data II 
at,obed Into the UARl b~ '~' ~o ~ o~~ ~ elanaf~ 

PTQure ,.~ ts a sT~Pilffe~ Qla9~am Of bO'h reoetver an~ tra"smttttr 
Ga,lng l~g]o showJ"g a slna.lt ~It DOiftton~ 

L.Oidlnt ~f t~• t"a"lll"'ltter bUffer 11\1 suo" 'h•t a 1oa.1o ~ o•~••• a "'ark -"" 
co• noTa, to be transmTtt1d anlf a roate " iau••• a '"aoe, J 



r 
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5~~~' ~rne CT 0 c~ s,~tus Re;t,,e,. (~KS> 

1'na nne oTook 1tat1.1s "'"'fl'hH H,KS). oentslstt Qf OOMtttol and etit,tUs 
mo~ltO~JAg ~ftS fof' tne fJne OfOCk POrttan of tne ~~~l•W~ 

rn• rtne oToak statys l'agf$~ar Qentatns two blte assoolated w.ttn '~'~"' 
orock o~el'atlonl a lin~ OIOO~ ~OI'Iltor blt to P~OVIde nen •. ln,.r,UDt 
'"Ode tlmfng Tnfof'me~lon e.nd "" ln~erryot e.nabl'e to allow 11'\e TJne 
eTC)Qk t" lnlttste an TP'1181'1'itll)~ Sa!l~e.n••· aoth of the,, bltlll ·~· 
de~orlba~ fn s~bsee~ent ~a~agrap~s, 

~~3~5~1 Line ~leek MonT tor C07l • I~• I Ina 
a creol'am with a means of ~eas~rtng 
non.tntel'riJPt mode 1 T!ote rtne f:'leQk mol'll'tfo, 
of the I~"~Put •c pewer Jn~o tne ~aohtne 
blt afte~ notfl'lg t'"'at Tt was sqt eao~ tt~~; 

o!'ooloe "'O"ltor "It arovT<'•• 
a tl~•~ '"~ervar '" a 

blt 11 set onoe eacn o~ole 
The l)rogram mus~ QTaa~ 1~e 

As snown I" D~awln~ D~w2, 1hlS elt IS s 8 ~ b~ tht pow,r sYDPI~ 
oenarate~ sJgnal BUS ~TC L on tne sloe~ tnP~t of fi'IP•fi~P ~'~ ijlT i?1 
sus ~TC b ·1s a s~uara~wave 'fQn-1 wtth ~~~~ s~m• •~eguanoy aa 1~• AC 
lnout powaP' 1 

Tnls f'I'ID!!fi£)P Is elea"•rl on1~ QY tne ~rn.o,am• T~Ta oocurs When !:)US 
date, Tt"' BUS 02'7 1., has a 10g10 ~ an~ JS toaded tnto tna 1 '"' OTOOk 
monlto, nJt c~TC BfT 07) 1 The ]"verted bUI da~a tlna (aeo 1 ~) t• 
ao-.ln lnYeP'~ed CO~awlng Dl.,•~) ~ne ll ANUed wltl'l LTC IN ~ BMS1N 0~~ 1., 1 
ll.nd RSSYN 1. to genera1;e a autsa whlc~ dlretJt•cTe~trs the $1tP"fToD I.TC 
Bl! IH • Netta t'"'at Tf bYtl da~u 1'.1 "' t:1US OW7 L had bee" a I ot I caT 1• 
the mo"Jtopr b.lt would "ot nave oea" set b~ t~e PP'og~am~ T~ts bt'tf can 
bt read n~ a pprogram vla ~he ~~~ m~ltl~lax~r and bus dP'Ivi,.· ln urawing 
OL•4 1 

Thls blt Js set by ~ lNlT 1.,, 

'~'~'~~ l.,lna Olock !ntarP'UP' Enable C0~) ~ Tl'la ''"' otocH '"''''~Dt 
enabl'e bJ<t a'l'lows tMa Tlr'le o1oe1< portion of the Ut..11•W 'Co aena•ata 
tlmed Tnte.rrupt saeueneas, tn~arr~pt se~u~noas would ocoY~ a1 tr~• 
fnte~V-19 Of 16 2/3 msec C~~ HZl OP' 20 mseQ C50 ~z) dePe~dfn~ UPOn ~~~ 
''•QuenQY ~f the A~ ln~ut volt,ge. 

A l'ootoe.l 1 (tn bus da'a IJna r:JU~ Dill~~ Ill Tnve,ted al'ld aop·l ted ,o tto~e 
da'a Input of the t..TC BIT 0~ flll'.flop, n,e 111 ilhtn loaded lnto '"'' 
fi'TPafTcD 1 usl"g t.he ANOeg gombll"'atton of BMSVN 1.. and L,Tr. IN ~ as a 
Toe.d outse·, 

Wl'h LTC ~HT k:l6 !let, tto~ls w"~Hc:t I'IOP'mall~ remove 
sl•n•t from the ln~errup' re~yest f JID~fJoDe 
faT n na •dg' Of eus 1.. Te 1.. from tl'le POW., SYPD I y 
ln'e,rup~ ,,~uest fllo.floD '"~latln~ an~ Tnterruot 

the dtreot oT••r 
The next oocu''"g 

woufd ~toqk l~e 
saau,noe. 

L.TQ RlT ~6 H can be l'aad on~o t~e b~B data IJn~ BUS U~6 L YJ~ t~t ~'' 



'""''1''1 DTaMcH and bus d, T ver ~or aw t na aL,.4 r. ~ 

~ll'e cTook '"'''"U"" a"attl't CL,Tv SIT ~~~ WT II bt oTaaraq b:f BINI! '-'• 

'~~ JNTt~HUPT REQUEST ~OGIQ 

Th~ ~LL1•W Q~ntalns two IIP&rate ln,eflrupt PIQ~est foaJO QTrouTtl~ 
on~ l1'111llatts lrtt•""UDt seautnoel! •o,. 1;ht lfne oToak Di:trtlort ana one 
tnltla'es lnterrupt saaueno•• fOfl tne serl•l rTna nortto"• 

''*'1 L.ln• CTock I - I 

Tht nne oTook Jntenuat reques' loalo consists of a" Jn1•r,ut:t't 
Paauest (l'll:t•fJep artd a bUI d'lv'' ctlfawtng DL:•2)', Th• ·tl'ltart~.lnt , 
''Clues' frJP•f'l'oD Ts aet on Ute fal . .tna td!le of th• sunal BLJ~ L.TC L'a 
wh·tn ~at·, the· 1 sJtte oytpu1i ar~ablel o"a Jag of a a.Jn!Swt bys drTv•r 
aa••~ T~e o~har '"pu' Js an•b·fad untt 1 tht araoasaor aokrtowledges the 
lntarrupt raau~st~ The bu• ~river enable• '"' Unfbus slg"al BUS ~~ ~ 
L whlah fnltlatas ~he InterruPt aaquenQt The Jnterrupt reQuaet 
ftTa.f'fOQ oan bt olearad D~ ~otatrtln~ oo"tro·r of t~a bU$ CRJC MA~T£R 
L)a b~ w•lttng a ~ l~t~ LTQ Bl! 07, or If ~Tc BIT ~6 11 ejearad 1 

,~,;2 ser]al ~'"' U"lt 

The· tnteP'rL,Ip·1! ra,uest ·losTa trot' the saP'If41 11ne unTt oonats~s of two 
J n • • r r u D ~ r aQua • t f I'T D • f I' o D fJ c o "• 'o ,. the I' eo e .I v • r , o" • f o r t" a 
tpansmlt''"• ar~ arbitrator olroul'• •nd ' bus drtver, 

The reeatvar l"tar,.uPt reQuas1 fl ID•fJop CDrawlno OL•i) ls set Q~ t~e 
ANCed condi,Tons of RCVR ~ON~ ~ and ~QVR INTR ENB C~) ~! The l •tda 
of tnls fi'Jpwf'l'o" ls ANCed Wl~,., RCV~ INTrot ENB C4, H to Genar,1;e an 
rn•trruP, reauest slanal 1 wnto" t• aepl led to the arbltratlon otroult~ 
Tht reo.atver T~t•rru"' racauas' fl ID•fl'oo oan be "reared b~ one of the 
foTTowTng aondltl~nst r:JlNJr 1.1 "eCO"'III$ ~us "'~star CMA~TEH H ANPad 
wl1h R~VM INTR ROST ~)J Ql' C~R R DQN~ IB ganara1;ad 1 

Tht tr•n~mJtte, Tnterpupt ra~u••t fJIDBfJOD COPaWJng DL•1~ js sat b~ 
XMIT ADV H ANOt~ with XMJT lN!R ~NB Cl) H or b~ BJNIT ~~ Wha" ••t• 
tht 0 Slda out~ijt, w~Teh T• low, Is ANDid wfth XMIT fNTR EN~ ~11 ~ to 
'•"•ra~a _, tnte,rupt rtQut•t s]an~l, whfoh Ta •P~~ltd '~ '~' 
arbltr•t1on olP'cuTta Th11 fiJP•fleP oa" bt o·reare~ Jf t~a 'ranamfC,er 
batomatt · bus master f MAS!f;FC H AN DOd w I 'h. XH JT l NTR RQST H ~ o Jt If '"' 
tr•nsmlt buffe~ Ts leaded •~o x ot~ ~,. 
Th• fu.,c"UJon of the arbltr,,or otrel,l_lt 1-. to aPbTtrata !'-II'IHil',aneous 
ln,trruP• re~ue•'s fro~ bo'h ,.,, '•o•Tver and tra~smJt1~r 1 T"• 
arDltrtt~r oTreuTt naa two Jnpu1s and two output•~ Th• two Tnouta are 
tht g•t~d outputs of the reoelver tn~arruat PtQUaet fi'IPwfloP and t~a 
lr1nsm1t,,, Tnter,u~t roque•• ff]Dwftoo~ Tha QUtP~ts ~f t~e 

.... 
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~~~Jtr,~e~ elPcutt aPe tho t~o srgna11; RCV~ tNTR ROS.! ~ and xMIT 
IN!R RQST He On!~ OAI outDUt lS t'Y' at o~e tfmeJ te"ara·rt~ '~' 
, rT f). f 'I' 0 " w h T 0 , s • t s f h 11; ~ ' , • ~ • ' • I t , • I " ll I' I' u " ; ~ • Q u • I t ·, 

5;' INTERHUPT C~NTH~L LOGIC 

Tht lnterrup~ ~o"trol togfo Dt~mt's the o~tlwW to ;aJn c~n,rol of '~• 
bu' Cbe•Qme bus master) •nd perform '" '"''"~uDt o~erat]~n, ~~~ 
oL~l•H c~ntatns tw~ teDal'''' tn~erruet oontrors, one foP '~' T1nt 
o Too 1< an d one f o , t h • sa ,.y • 1 IT n • y n 1 t ·• T"' • v eo to ~ f o tt 1! he 1 .I n e o Too 1< 
Tl flxtd at 10~ byt the sar1•f line unl~ v'otor m•~ be atter•d Yla 
•w1,ohes so that the l·o;Jo nas a normal address within '"' ~anot of 
0~m to 77~t However, the soaolfJe v•oto, uaed wtt~ a "'~tiOYI•~ 
OL$l.W 11 ae~endent YD~n Ttl u~• wl'"'" 1 •~stem, 

Tho 1t-n~ard v10 tor addr,s$ 8 1 fO' .. tn 1 D~l1•.W Wht" us,d. •.·' • 0on•Oit 
Tn1arfaoe are 06e and ~o~; o'~•~ Q~~'·W• ln ,~, ·~•t•~ are assttneo 
"fToat1n~" vaoters aecordtng to t~e add~esstn; sohema gfven ln 
ApnendT x r;r, 

NOTE . -

T"• flnal oo,ar cHi'' of '"" veotor 
addPess ts not aff$Qtad bY t~t the 
swTto,esl '"'~efere• ,e91PQitse of tho 
veqto, ada~''' ~~~~~1•o ;~ 1he awltoh••• 
t~'~e ffnal ;Q1tl dlgf't ls aTw•~• ~ foP 
'"' re;elvar And 4 tor tnt tran1mltter~ 

Sl"o• both 1;"' lfna t;~l'ock ~nd tt~tla.l nne unlt 1n111HruDt oontrots .,., 
~altoaTIY '"'same, Qnlw tnt ~•~tla.l ltnt Ynl' tntaflru~t oen1!rot IO;To 
wlTI be dlaoussed ln IYb~tq~ent ~araoJaDh1 1 rJoure 'w4 II a 
s 1 m P T 1 f 1 e. d d l a ~II' em o f t h t T n 1;e , P u D t c o , t r o T I o g I lf1 

Tl'ut !lal'l$\1' llne unTt '"'''~YP~ getntrol lcHalc Ts •nctwn ~" 0'aw.J.,g D~·~·. 
If •l~h'' a reoetvar Jn1tflrY~t Paqu••' ol' transmttter J"teriY~t 
,.,quest ~,. bot" Te ;enarttad, '"' arettrator olflouTt Jn th• fnt•rJYDt 
reques~ t·o;To (p~ra;tta~h '·!~ wit 1 ~,,,,.,,,one of '"' 'wo sls~•t• 
RCVR lNTH HQST H OP XM!T lNTR R~~T ~~ Thtse 'WO SIGnalS ~P~ O~td 
to~Htther and aDpll eg to one r•~ of ~"• bus ~tQYes~ dr 1 veP on aU$ tJR4 
L• The oiher l'ea ls •"'•"f'Q If tne lnterrup' oonti'OI ro;.to ts no~ 
ou,rentiY maqter CBUSV) or alr~ad~ ~~~ "'~' mast•~ CSACK) 1 

The ~r~oessor wl If elt"el' ,esp~n~ to tn, bus reQYaat wlt"' bye a~an' or 
re~ova '"' o6ndTtlons oau,tn; the P~1~·W to Tasue ~he re~uest <l;e,, 
' s ~ u 1 n 9 a l!t us l N I T ) ' ~~ Q ,. m II r y • ~ l"'t p,. 0 Q •• s 0 r w .I I I 9 0 n t 1 ""'I t,.,. 
1n'•~rUP~ $tQU8P'IQ8 bY the lssuanea of aus a64 IN H~ ~·gause DUI 
;~ants are "daTsyaehalnad" from devl~a to davlo•• the 0~1\•W ~~•t 
detlda •J~neP to aecept the bus ;rant tJanaf or to pass lt on to t~e 
"etet dtvloa, 
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rnls declslo~ Ts made b~ a~ ~~bltrater olro~lt •uon as tha, •hown tn 
t h a s 1 m a I l f T a ri d l a !:'II' am I n f I Q ~ ,. • ~"' 5 ·, B • s 1 o a I I ~ t I f 't he s e r T a I T I n a 
unTt generates aA TntarPYPt ra~yast eefo~e tna recePtion of the pus 
grant, the nL11.w wl I I 'cQaP~ t~a ~rant a"d• Tf the reQues't Js raTsed 
after the grant, gass Tt on, T~e arettr,tor wTI 1 decide one wa~ or 
the otner when "'oth even~' oce"tiP' s 1 muTt,naouaT~, lf tne Oran1 11 
~a•s•d on, than the bus dr]va~ on ays B~~ OUT H wr·rt be enabre~ If 
the a,blt,atop clreult aQQaPts the b~• arant, tnen the arant 'c••~t 
s1~na1 Js ANnad wft~ bus gttan~ ~o !Jt,el'ate a sat aT;nar for tne fh•S 
SACK fl IP•flo~, The S4cK fllP~ffOD ena~Tee the eUS SAeK di']YIP andt 
0 R. d w l t h t h a Bus v f n p .. f r Q" I d I 9 a~ I e s 1i h.. B lJ s . H R 4 c;t , .I y e" ' T" a 
orocessol' wt 1'1' rasoo~d to the sl~naJ eu~ SACK L b~ unassertfng ~us a64 
IN H • 

Wlth tne assertlen of ~us ~ACK ~· t~e o~''•W Ta "ow Prepared to beoo~e 
bus m~steP whe" ~"• bu' b'oomes fPee~ The data tnput of ~~e BUSY 
fTlPIIlfToP Js rHI~td wTth '"''.!Sloe of tl'\e SACK fTIP•floPe A cf!'Oak 
edge 1s genaPated w"'" tnt bYa ~eeo~es free b~ the ~NOed QondT1to" of 
e u :s nus Y 1 nus s s v N ·• AN o au s e ~ ~ 1. N'1 w., a" the au s v f .1 .I '~"'' f 1 o P 1 • 
ta~, the • slda output ja ~P~Iled to ~"' BUS eusv drTvar t~ stan•l 
t nat t" e by s ·y s l n us a • T l'le ll' s I ~ e ., f t 1'1 e f I T P • f'l' o I' 1 w h J o h I e n a w 
row, 1s use<1 as MA~?E;R 1,. 1 lr'ldl~•tln• that t~a tnteP'P'uP; oontrol ltt;Jo 
Is now m•s~ep ~f the bus 1 
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MA~TtR L Js Tnva,ted and Y'ld ~o '"ael• ~he Yettor addr•~• O"'' '~• 
Unybus a"~ 'Q aset't BUS INTR ~~ T~a ~~~01110, re•Ponde ia BY$ INT~ ~ 
b~ asser•tng BUS SSYN L1 w~Jeh afte' btln9 lnverteo b~ the bu~ 

'''elver, O.II&I'S the SUSV fiiD•fiOPs 

B I N 1 T ~ a J'I!J 0 o T e. a' s bot n t h a ~A C I( f .I I P" f I 0 P ft. n d 1 h a 8 US Y f I' .1 "• f I o D ·, 

No•• t~a• a glve~ veetor a~dre•• swJto~ ts ON fo' a ; and Orr for 1 0~. 

~;~ TRANSMITTER CONTRO~ ~O~IC 

The transmJtte~ eo"t~'ol loqJo QI'Ov,aes t~e necessa,~ lnDut, oont~ol, 

and outr>ut logTc fer ti-le UAt(T wnen tt Is utad ~o oonvart P•HatTsl ~at• 
'"'m the Unl~us to tl-la serlal data requtrad for outDut, This lo91Q 
~a~ he dlv]dad tnt~ tnraa fyn;tlenal araast ogn,rol a"d Jnpu,, fo,mat 
saraotton, and data output~ 

Thl aont'OT and lnDut lo~nc for the transmTtt'' DOI'tlon of 1;ha IJART 
oonststs of both Tn~ut •nd o~tgut e~ntrol stgnals• a oto9~ fraQue"Q~, 
anq an l"'PY1; date. et'laracter, !h•s• s1Qnal'~ •fa I tstad '" Tab,le '•6e 



SHiNAL 
MNeMONIC 

~ROV 

1.0 xo 

TAFJI.~ ~e~ 

T~ANSMITTtH CONTRO~ ANU INPUT ~OGJC 

'T~ansmTtter 
ReadY 

LOad T~a"'mltt•r 
~at a 

Transmftta, 
rrroefk P~H sa 

DESCRIPTION 

Th• XMIT ROY fl.aQ that 
tndl~ates ,~. b~ffer rs 
ematy and maY ~~ loadtd 
wTth anQtner ;~aratter 
from the Unibus. 

The st;nal t~at st~o~e~ 
data fro~ tne bys Tnto '"­
UART W"'" t"e ~~UP '' 
addressed fol' ro~adln;. 

PraVldtB the f8QUJPed 
tr•nsmTt,ar orocK r'''• 
Thfs rata Is l~ tlm's the 
leT eo ted blf.Ud ,. ate·. 

Raoros.en,s the g~arat1er 
Cflva to eJ;ht Q11a) 
lo•ded from ~he UnJ~ue 
fntQ the UART, 



~-

Tn• fo~ma' se.TactTon l'oglo la$loal I'~ constst!J of awltohe~ 1~at ,,., 
ar~angad ,o sale~~ tne numb•~ '' dat~ blts, STOP blts, and '~D~ of 
~a,Jty~ ror~at se·!aetlo" 1' oovere~ '" Ta~l• 5•7 1 

Thfl outpyt la;Tc of tne trAnsmltte~ ts dtsorTbed In the following 
P a, a 9 r a P" s '1 

on.oe the UAHT has eo"verted ~n, oa~al lei ,n~r 1 oter trom ~.,, Unt~us 
CUART oDarat1~n rs desqrl~~~ I" Par~g-apn ,,a), 1t sh!fts the 
~narao~e~ o~t, O"a ott at ~ time o"te the sarlal outPut <~~R A~ ~UT) 
T T n e ·• The f T r s t b 1 t s h .I f ~ t d o u ~ 1 s t h t START b 1 t 1 f o I T 0 w a eJ b 'I t h' 
DATA bTt! CLSB flps''• then the PARITY ~It C1f seleo~ad), ~nd ftnaTI'It 
tne SfO~ bTts, The outpu~ of the tine Passes thPougn • NA~U gatt to 
~Poduce S£H14L OUT ~. Thfs gate ts use~ to 1enerata a ~~Act whe" 'he 
BR~AK bit Ts userl~ . 

Tht S[RlAL uuT L Js eo"nect•d to a elrcutt that co"verts the Tt"e to 
tne blpalar ·ravels reQYlftEHt b~ t~e 2P-~MA outtren, Toop <Drawfng o~•'-'• 
The ~esu11ant ~osltlve serl'l data Js ap~ITed to pln AA of 'he aerg 
oo"nQcto~ and the ne~atlve 'erlal data Is •PDI Jed to pin KK, 

SE;RlAL O'JT I. Passes throug"' an I"Vertar and 1• anpl'fad tc an t;JA I•V•I 
~onverter to r:>Tn f of the Berg een"ector, 

rna lnve~ter out~ut 
muTtlPTe')(e' clreult 
J:t a , a \H ~ P "' !> , U, ·, 

S£RJA~ Uuy ~ IS afso &DPfled to t~e MAINT 
for ~se dUring ~atntananoe ~Ode as deSoPI~ed In 



!A81.~ ~•7 

DATA fORMA! SWITC~ES. 

No ParltY 

S4•~ 

STOP Blt 

NWmb•r of Oata Slts s4•J 
54•4t 

39 

£n•bfeJ or dtsabt•• the 
~aflt~ bit I" t~e ~ata 
Oh&Hii\01;81' 1 

WtHtn tMab l•d 1 the Ya I Ue Of 
the oarlt~ bit '' ~eo•nd'"' 
on tnt t~Pe Of Da~.lt~ IOdd 
o~ even) ltteQted b~ the 
~ven Pal'lt~ telect swTtah 
CS4 ·2) · 
. " . 
When af 1abled, the ~TOP bl~ 1 
Tm,edla'hll~ follow tne T•t.ts~ 
OATA bit dU'l"Q 
'ranlmls~lon. ou,tng 
fa~eDtiOMt the reoetva~ dOel 
"o' ot'laok for nal'ltY~ 

ON • ~ai'Jty eMibled 
orr • oarTt~ dJsablt~ 

Oetarmtnel Wha.the~ Qdd o~ 

even Pal'ltY Tl 1o be usa~. 

'"' reoelve~ ~heoks the 
tnoom1"g ~h1r•ote~ fer 
*PDI'QPI'late rial'ltYJ t~e 
tran,rnltt•~ J"s•rts t~e 
•o~roprlate Dar]t~ vatue~ 

ON • Odd aa,l'ltY 
0'f • ave" oar]t~ 

ua~d to se.tect tne desTred 
nu,ber of ~TOP blta, 

1 STOP bTt e ON 

2 SfOP bTts ~ orr IIXIIDt 
Wlth 5 Qata bits) 

~,5 ~TOP b~ts • OFP Cwlt~ 5 
data tqts onlY) 

'"''' 1wo swl~an•s •P• Y•ed 
'oatther to or~vla• • tod' 
'"'' seleQts tne aestrtd 
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"UfltbO!I of.OATA bl'e .Jn ,,~ 
thiP-~~~~~ . . . 

14•4 
.oN. 
ON, 
OYF' 
O.F'F' 

s4it~ ... No •· o·t UATA 1.1 '' 
.ON 5 
·orr 6 
·oN '1 
orr a 

.:, . 



... ,. ~4 

'~' R~C~lVtR OONT~OL LOOIQ 

Th• ~•••lv•P e~ntp~l f~glg DrovJ~•• the n•••••-r~ 1nau,, output, a"d 
oo"troT to;Tc to,. the ·uART wn•r. '' ts u••d 'o oorwert ••r.laJ c.tat-. to 
i h 1 rJ a , a I I' t 1 t1 a t a ; • ~ '-' T r ._ d ~ ~ t n • V n I b 1,1 • , T h T 1 I o ~ 1 ~ maY ~a , , ct .I v 1 (S ttcl 
tn•o ~h'•• funotlo,al art••! st•tus and oontPofe forma' ttleatTo"' 
and da"a 1 "gut•, 

Thl ''~'Y• a~d oontr~r papttan of tne togft oon•l•t• of bo1h I~Du' 

eo"tr oT '"d outpt.Jt s '" '"'' I l 9flla rs, a o l'ttok f r eauenoY, and a,. ou•Du' 
da'a c"&PILOter•, '"'"" sla,all art 1 '''"~' Tn Ta~re ,.e·, 
Tl"'• f o; ma' Stil'ec t Ton fog 1 0 .It~ ball f!la.l r~ ttu• '•'"• a• -on, t u•ed f o,. the 
t r In$ m 1 t t 9 I' a o rt t P o 'I , •" d l s dIll I CH I b t d 1 n T 1 b I a '• 7 '1 

T h • t n r:n.r~ Jog l o of t" a t r "n "rn l 1 t', 1 s a 11 or r b • a 1 n 1: h a f o 1 I o 11!11 n.g 
Dall&<lr-.pt'tf1 1 

AeQ"PdTalllll of 11h• .. deVlcu used• l~'~e terta,l Tn.ou' f,gm 'tl'lt dtYioe le 
Toloed tntQ tht DI.2.1•W Qnt QJ\ at a·tllllt 1 b'"l""'"' w.ttn ~""' '~A~T 
bl'• the" 'he DATA~~~~ C~~~ f]rat'• 'he P4Al'V b t CJf Ul~d,t and the 
STOP blt~-. 

'"• b1Pol,, level' of the ~~rlal ~~~~ ar• •DDrftd 'o glnt K <•) and $ 

C•l of 1hO Be~g Qen,eotor, T~• biPOlAr tevet 1• oonver~td tQ a TT~ 
Ttver cc,a,wt,.,a 01.•5~ a"d fta '" Dl" HI tiA level •erJ•I data le 
reoetvad on oTn J of tha oo"neoto" and ao~v•r,ed to a TT~ .level w•Joh 
l• Prese"''d '' eTA M~ ~Jther Din M O' Df" H fl o~n"eo~t~ to PI~ E 
cdtDtndl"9 uPon tYDe ef Tn1trfa~• te ex'''"'" dtvToe) a"d ~t;omet '"'' 
11 g n a l T T I. ~ F! R f A I. "AT A I N' T h' s I P .I a I a 1, t T • 0 on n a c 'tId to a, g I ~ 
muTtlpTeNtP whToh, when lnt '"''r'•eo 11 ~o• Tn t~• maln1enanot moue. 
Dalll&ts 1the T1'~ SERIAL OATA IN lltne..l t~'~POWOh to the outguta Wh!Qh 1• 

~han aPPtled te tne Jn~ut ~~ERIA~ ~~~ of the u•RT Cat lh~WA Tn urawJn~ 
01.•12~ !he au~out of tha ~wl~lDie••~ '' aTao Tnv,~ted '"d ftd '' • 
oounte~ u'ed t~ dete~t tne ;ent•' of a STAAT blt~ 
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Rt)7 • ROIO 

TAB~~ '"8 
R~CEIVE~ §TATYS ANQ gONTROL L.OGIC 

~eoelver Clock 
"uTs• 

~ecelvel" Oata 
!3Uff8p 

Th• H OoNL fla§ t~a~ 
fndlca•es a f~l I q~aracter 
has been reQ~Ived fro~ 'he 
devloa a"d ls raa~Y for 
transfer to the Unl~u•, 

A s~ 1tua IJgn 1 1 1nettoa'l"a 
that 'h' reo.ayve~ Qh&Pa'''' 
has a ~•~It~ error. can ~· 
,ead bY the ~rogram 1 

A atatYa stgnal 1ndtca'I"D 
that the re~elv•d oharaeter 
hae "o val .I d ~,.u·p code 1 {tan 
ba read bY the proa~am, 

A •tatua ston1 1 lndloati"G 
that '"' oharaeter was not 
,ead ~rTor to r•o•tvlna 
1nother oharaQt•r from 'h' 
davl~e 1 can oe read b~ 'h' 
Drogram, 

Provta•• the req~l'td 
,aoatv•r clock rate; '"'' 
Pate 1• ~~ tl~•• the 
selected baud rata, 

Represent the oharaoter 
fflY~ to tight data ~,,,, 
traneftrPed fr~m the UART to 
the unibus af1er 
serTal•to~Parall•l 
~O,YI PI fon 1 



'~~ UNXVtHSA~ ASYNC~RONOU~ Rt~~lVEHITRANSMlTT~R CUA~T) 

Tht Unlvt~''' A•~~o~r~noul Heoelv•~t!ran~mltt~r C4ART) Js •" ~sz 
subs Y s; 8 ~ that a c Q e P t s b l n' ~ Y on a ~ • o t e ,. s f , o'" e I t I'HH a ~" r '".I "a' I' d a v I o a 
op. a eQm~u'•~• and ~eoelves or tra"''"lts t~l' oharaoter wJtn ap~•"oed 
oontP"oT a"d erro~ deteottng ~tts, 1n o~~e, to make thJs suos~tt•m 
unTversalr t~a· baud Pate, bits ~·r word, P•rl'Y mode,· a"d nyrnoar of 
stop btts are salee,ed bY ex,,rnal Jeg1o oT~ouf''~ 

·_Tb~ UART·ts _a 1.u! I' ~yple)( re~;~aly•r_I'Hanuqttaf1'1 .The r~Jotlyaf' scaotlon 
acoePts · as~nohreneus ••rJal b "''~ c~araQters and oonvart' them 'o a 
oapaftil for~-t:fo,. · transmlsston ~o t~a UnlbYs· The trans~ltter 
taotlo~ aQo~pts· ~aPa·l lef Olnary e~arao'a~s from ~he bus and eonv~rts 
th~m to~~ ser1al as~~chr~nou3 output wit" st1rt and stop bJts added 1 

•r·r·UART. 0naracters ~~"tarn- STARr e(t, fTve to eT;~t P4JA bit•, 
ont and a ha·rf, tH two STOP bits, and "PARITY btt whl"'h me.~ be 

'even~ or 'ur~ed eff, T~e ~TOP ~Its are OPPoelte 1" PO arfty to 
START bl~~ -,~ls ls the~--~~~~ 'ormat t~a1 oan be used, 

• B o 1! h ~ l'le I' e o e l " 1 ' a" d t r an !11111 t t e " a ,. 8 d o u b 'I' a • b u f f e ,. a d ·• T ~ 1 4 A R T 
tn~ernat I~ SY~Ohi'O"IZIS the START bit With t~a OIOOk JMPUt ~0 ensu•e a 
f'ul'l 16••l•rnent to'loek PIHlOds) STA~! b t Tn~ependen~ of '"'' ttrne of 
data ·ro•d)ng; · T~'a"smlt~er ~t~tortlo" caesumTn~ ~erfeot olook ln~~t) 
ts lese than J pepee"t on ~nv bit UP to i~ kTiabaud~ T~'~e l'eoeTver 
st,o~es 1ha ln~ut bit wlth +6 ~•"oent ot tl'le t~eoretJo•l oente~ of the 
b T ''i ' · T h e I' e (S e T v e ~ a I ~a I' e J e c 't $ any ~ T A H T b I t t to, at I Is t s I t s s 'rle n 
6 n ten aT f o f · a b 1 t t I ~ t ·, 

The UART Jnput a~d outout 11nas are •~own an urawlng UL•~ 1 A 
de~Qrlntlon of t~e l'ee1Jvar le ~tve~ In Pare.;raPh ,,8 1 i a~~ a 
daSCP'IPtton of the t"a"s~Tt~er Is gJve" In Ptflag~aph ,,e.~~ N~~· ~nat 
ln the' ter·l·owl"g dT~eusslo"s 1ha mne~onlo '"d ~In "UMber Qf UART I~PU~ 
and ou~PY,. llnes a"• glven J" pape"~~esas~ 

. ~r,a·.1 R•o•tye,. Cpe·ratTon 

A blo~k 1Ja;~a~ ef ~~e ~ART raoelver ts shown Tn rl;ure 5•6a . W~an t~a 
Peo$1var t• Tri the ldl'e s~ate, Jt samples tto~e serlaT lnaut Tine 
CS~RlAL INt ~In~~, at tMa ~eleoted clocH ed~es CR C~Kt ~I" 17) after 
th• flrst mark•t~•space transltten of tn• ••I'Tal Input 1Tne 1 lf the 
f'l,st sa""PTa Is a '"a"k pqQ.h)a ~~~ receive' ratul'ns to t~e ldJe state 
and ls read~ to d~teet another mark~towsnaoe tpansltloM, tf, ~owave~, 
the f1rst Sfi\~PTa Ts a space crow), t~en the reca1ver enters ~,.,, data 
entry lilta"te, 

lf the receival' eont~ol lo;l~ has n~' ~••n oondTtJo"ed ~o ,~. no 
Da,tt~ state (a low en Pln ~')• than t~e r~oerver ohecks ~"'' Pal'ltY of 
the data bJ~s ~~~~ t"a Pal'l~~ bit fol lowJng th• data bitt and coMparts 
lt wtth tne oarTt~ sense o~ t~• ~•"It~ s~leat llne CPI" ~~)~ If ,~e 
Da,lt~ sensa of the ~eeelveg Q~arae~er Olftafll fro~ the narlt~ of t~e 
UART QP"''OI JogTc, ~~·"the ,eeetver Ptrl~Y tr,or ll"a ~P EHR, Pln 
1~) goes h)gh and eauses tl'le P ~RR bit In th- RBUF reglstt~ to se'~ 



r lf t"• ,.aqefva,. eo"~,.ol !091a t'la 1 been cnndltloned tO tt'~e 1"10 c:t(l.plt.~ 
state ca hlgh O" oln 3~), then tne rtotlvar ta~as no ao1Ton wJth 
"••Pect to Pal'ltY ,nd malntatna the ~art~~ error ITne CP ~RH, DIM ,~, 
In the fa 1 sa (row' state, When ~"'• oontro 1 1 og.l Q senses a oa~ 1 t~ 
IF,OI', It gene!'ates a P ERR JJgnat~ The DATA AVAlLA~LE srqnal YPdat,s 
th- paf'l~~ ,,,.e,. fndlcatol' 1 Nete 'nat the P ERM outPY' js atways 
aroduced bY +a, a UAqT but 1 s r;~ouP! ad t:o tne RBUF' ~nTY on 01.~-lt"'~' o, and 
E opttons 1 

The r'aoeJvar samDI·es '~• flr'st ~rOP ett, whlah occYrs either 1f,ar 'he 
PARITY ~I' o~ afte, tna da~a bJtS (lf no ~•'It~ ts·sal·a,ted) 1 1f a 
vaTld Chlgh) STOP bit a)(lS~s, ne fU1'1!h~tr aotlon ls taken, lfa 
1'\owaver, ~he STO~ "'It Ts fe.tse <IQw~, lndiQ,tJ,.,g an .lnvai'Jd STOP ood,, 
then the UA~T eo~t,.ol logJo Drevlde& a fr'amtng error lndJc•tlon Ca 
"'l9h on rR ERR, ol" 13), rna status o' the framlna erro~ bJt a•n alao 
be read from the R"vr lf ~~~bit~. 

Beo•ust ~he se,.tat· t~put fr'Q~ tne exte'"•l d~vJ~e Ts shtfted '"'o t~e 
UART a blt at a tfme CSEHIAk IN ~I" 2~2 o~cur,ance ~f • §TUP tOde 
J"d1ea,e9 that t~a a~tll'e da~a c~aJaete,. h~& beaM raoalved and •hlfttd 
'"'o ~he r~oelva~ shlf~ l'aQis~er, Afta,. the ~TOP bJt has been 
sa,~fl'ad 1 t.~'~e reoefve,. eon~P'QI To~le ~:~arall•l t,a!"sfars '"'' oontent• of 
the shift "'~Jster Tnto ~ne l'ec.etver data ho.ldJng reglsta,. a"d ~hen 
seta the ~ata av8T.IabJ'e CR UON~~ fl·a~ 1 

Tne data avalTable 
rRAME ERH 1 PAR!TV 1 
At this "olnt, t"e 
bu' has a . hTgh 
fTlrhfTo~, a!"'d t~ote 
deDendln~ on t~e 
I'OQ 1 c ·, 

sfg"al •tao fune'tiO"'s as the oTook Tn~yt tO '"'' 
a"d OV~RHUN t llo~fJops ln tht UAR! stat~s re;ts,&l'a 
IJA f ll P•f lOP Is set 1 the rJVERRUN f 1 J P•f !oo Ts oT••r 
on tnft data I"PY~ bec~us.e of the output fr'om tn• OA 
PARITY ~nd fHAME.tRH fiTD•ffons ar'a sat Or' ote•red 
sfgnar ~true O' •aiSa) strobed In t•om the oontrot 

4n OVERRUN QendltTon Tndlo~~es ~~at anot~•- data charaoteP Js btl~; 
s'"t to ,he UART befo~e the previous oMal'aottr- has been transferred to 
'"' DL11•~ r'eOelve~ buffQP reels,,,., If the OA fl ~~~ftop Ts ~et, 
fndloatl~g tha~ • eha!'actar ts store~ ln '~' holdlng re;flte,., and t~e 
I.JART cqntl'ot TiH~fo attemJ."~t;s to set~~~ UA fiJD•flo~ agaJ~ llndloatln; '"'t a new onaPaeter nas bee" snlftt~ l"to t~e sto~lft ,.egfs~'"l• tne OA 
sl!Jna.t fl'om the eol"'tl'ol lo~lo prevtQes a oTook I"DUt to 1l1'1•' uve;RHUN 
f'i'1PefTo~·, flotls fllr.h,fj'ol) then se~s ttelltause the data Jnput ta high 
COA fJlP•fJO" was aiPeady ,.t bY tto~t pre\llous OA sTgnal)t 

Our.lng ne,mal operatlo" Cnq OVEW~UN co"~ltfon), the Oh&rlO.ttr In t~• 
~aoelver ~ata ~oldTng r'agfs,ar ts stl'obad onto t"'e Unlbu$ b~ a read of 
RS~f w"'IQh ppoduees SEL 2 k1 '"Is slgr~al Ts aPPI led to the UART r•••' 
aa•a available llne fpln •tn t'> oteaP' tne fiJPafloD, 

Wnenever '"' serlal lnt~ut Tl"'' gees •rom t. .,,,k O\fgh) to • sa•~• 
crow) a"'d ,.emalns at tne row teveJ, t~a reoe]v•r s~Jf~a In Qne 
~h~racte~, whloh Is all sp,Qe,, then sets tnt FR EHR TndJeator •nd 
watts. U"'l I ~he I~DYt rtn~ GOII hlg~ Cm•rkl~g, bafo~e shlf''"' In 
anothe' oharqctel'~ 



DATA 
ENABLE 
IRDEl 

SERIAL 
DATA 

INPUT 

CLOCK 
INPUT 

DATA BITS 

EVEN NO NB2 NBI 
PARITY PARITY NUMBER OF 
SELECT BITS/CHARACTER 

5~8~~ T~anamltt•p QDe,atTon 

AND GATES 

SHOWN AS 
SINGLE BUFFERING 

11•1550 

A bTC)ck. -~lag,.am of t~'~a UART tr,nsmt,toP Ia a"'own '" '-';"''' ~-r. wnan "" 
the UART 1Pansmttter Ta ln ~~~ 1~1• ''ata 1 t~e atrTal outPY1- tlne fPfn J 
15• Is a ~ark fhfgh), W~•" '' I$ d•sJr•d 'o ''ana~l,- data~ a ~araTlel 
onaraQtap- ta-alaoea on bua ~·•• ttnaa ~V$ oea ~~ro~gh g~~ ana 1tre~e~ 
Into t~e UA~T t,.ansmlttar ~~~~ ouffer flln•• oonneotld t~- Dlns ~~ • 
33t b~ mean& of the data •traaa atonal' lDI~ 2J1e ?he tl~• Datween '~• 
row•to~hfgh tpanaT~Jon of d~ta ''PO~e and '~• oarrwaDondlng 
~a,kataesga~e tr•nsltlon of~tha sa,Jat outDu' ·rtn• '' Wl~hln one oTook 
o~ola C111~ of a bTt time) ]f the transmtt,er ~~• ba•n ldla 1 _ The -~ta 
•tPoba sJgnaT Ta LD xo D~L L WhtO~ 11 u•ad ~o toad a ~haraot•r from 
the un T bU' 1 A to the tr anarnl ,,., e~t~f far P agf ,,., c xaur 2 ·, · 7 
Wh'n t~e dat, ~~~ been taad•d· tnto '~• UART d••• ~uffar, ,,- T• ~IMt 
'''naf,r~ad to t~'~a \PaAa~Jt1er •~I'' re;te~ar under co"''of of •1;"111 '''m a~ ento~e, wnlo~ ~~teo'• tna fo,ma' · determJne~ b~ '~' o~~·~~l 
roate·, This per..,tta saTeotlo~~t ~f part1a• or no o•r·tt~ C~».lrt 3:1h •~• 
t~Pe of ~-Pit~ Celn 39,, ~~· nu~e,, of i!OP bfta CPJn 30~• and t~• 
numbar of data bl's Der ~har~g''' cprns ~7 and_~~)~ · 

~. 

Tht trlf.n•mltte, Iogie eoAvtr'' '~' par•lloT ol'taraoter frem ,,, -u"TDua ~ 
1n'o. a serlaT out"ut ,.,.,, '' I~'~ a fo,mat ielected b~ t,ooon,rel 
Tootc•, 

Tnt el~oM ln~ut to t.,a tl~tna ''"'''-toP CPln 4J» '' derJYed rrom '"'' 
o~'~•W ~~~d rate ~,,cuyts 'Para;raPn '~9t, Tn• o~her- rnoyt to '"'' 
tl~tna gtn•rator Ts the end•of•Q~a,•oter CPln 24J afg~ar f~Qm •~• 
ou,~ut lo~Jo; T~ls lfnt goes nigh ••o, tfma a f~t~fl oha~atter 
Cln;ru~tn~ ~TOP bfts, la 'P'"'~''''G' lf t~T• Tine 1011 Tow, lt 
Prevents 'he ''"''"'g aeneralor froM loaatn• '"''~'' oharaoter Tnto •h• 



r llhlft l'a'1tat"'• 
tl'ansmttted a"d 

T~'~e I'Tntt ls no~'~~al'.l~ ntgh wn,n data T• not bt.I"Q goe- tow ,t t~• sta~t of 'r•n•mt••t~n of tn• "'M~ 
ts h a~ a Q t a I' ·• 
wn,never '"• t~tal'l$.1\'llt,er data bltHter JS TOadld Whl le ,~, ~r.vtous ohal'•otel' Is beln9 s~lfte~ tn~o~g~ te tht ~ut;ut tJn~• t~• ~fART ~~~ of tne n•w ol'la~tfletar fmmadla~•l'~ follows ,,.,. raat ~TOP bft of '"' Ol'tYfous ona,.aote,.~ 

DATA 
BITS 

CONTR'OL 
LOGIC 

DATA 
BUFFER 

DATA STROBE -=2=-3 -~L..._---.-1 

TIMING 

XMTR 
SHIFT 

REGISTER 

LOAD SHIFT 

OUTPUT 
LOGIC 

SERIAL 
OUTPUT 

END OF 
CHARACTER 
IEOC) 

t-----i--f--'-'TR.:::A::.::NS::.:.:M:..:..ITT.:.::E~R ...:::;BU~F.:..!FE:!!R~E::::M!....!PT_:_Y __ +2:+Z ~~~~~MITTER 
IXRDY) 

GENERATOR 1---------__l 



Whln th• ~''' s'~obt ~~1~ ~~) 8Jtnal IDIGI tht UART data -yffar, ,h. 
0~'1 •~•nemtt••r · ~u ''' fX,U[J J• u~rtadtd, TnarafoPa, th~ ltta 
'''abe •renal sat• '~' T8MT c'''~''1'''' ~Yfftr emD'~' fJJa•ftoD to 
DPtvt~• • 1Tanar that btoom•• X~QY c•r•n•m'''•' rea~~~~ !hi• MMDV 
111~a1· Pin be read ~~ the DPOIP•' •~~ Jndl••••• tha' a "'w oharalttr 
oan be toadtd Tn the DL11 '''"'m''''' byfftr, 

'~~ SAUD MATt ~0~!¥ 

Th. baYd rate ToaTo erevl~tl t~e 9roek froauanolet a"dt tharef~ra, the 
ba~~ ra~.. foP bOth tht PIOIIVIP '"~ ''a~lml'''' Oegtjont Of thl ~ 
o~'1•W lnterfaoe~ T~a ewT,th•lllto,abre ~lud ,,,., on '~' QL~1•W ''' 
aTT o•n•r • ''d b~ • 1 T "OTt or veta I• eontJo ll'td 010.1 Jlato, aDD I lad to 
two friQU•"o~ dfvT~tr elrouJ''~ Stnoe •II tloht dTfferent Daud ''''' 
IPI IT mY f'ta,IOUI I'~ aen•ra''~' lrt)f tn• of thl ITQI'\' ~ll.ld Patti 111&flt tte ""' 

••T•oted for '~• r•o•Tver tnd '''"'mJ'''' ••otTo"•~ l 

Note t~at 'h' 'reaut"ole' PIQYT~ea ~~ t~l UART art it t.lmts '~' 
dttlred eaud ~•t•s~ 

Th• M~I,IP O'oll l,tor ~PeP~''' at a fpaQUt~o~ Of '•'~'8MHJ COPaWI~O 
DL•6)l T~• maa~er ~saT1 la,or o~'out '' t~e" ID~Ifed to 1wo ~1vTder 
olPou ~·· o"' olreult dlvJ~•• '~' m••''' olook freaua~o~ ~~ a,~12 
C1~i12i1~J ~0 opaduaa a fP8.QUt~O~ Of aa4~H~t W~J~h PPOYfd•e a b..Ud 
Pate of l'l (16•1,0 • 2400. 1 MYitlDJtl of ~'0 C~l0a 6~1, ,2~~~ 2~1~, 
,,ee, 9~0~) .,. also PPOduoqd ~D ,. !Oil baud ,~,~.6KH!).i The o•~·, 
dlvlde, oJroult dlvl~ea tht ma•''' ~Joe~ ''•~ueno~ b~ 2,Bf~ c~~.,~~~6~ 
'o Drodu~• a '''~u•no~ of ~.1~~~~. w~Jen oorrtsDonda to ' baud '''~ of 
118 C111,1~ • 1,760) 1 

Tht aleht ~lfferant ~aud ''''' ''' aoofltd to two ~11 multJ~t•••r•• 
~n• for •h• reeelver oloek and 0~1 for 1~• '''"'~1'''' ofOQk, 

Eaoh of 'h• muTtlD'IeMe~• T• oontrorJtd ~~ 'h''' •wTtohes 10 1~at ~~· 
RCVR ca .. I< • T O"•' and XM l T ~a.K '1 Q~a I ~an bl l "depend'"' I'~ oontr 0 l'l'ld I ,. 

Th• ewTtoh ••ttl"o• fa, 'h• vtri8Yt ea~~ rate ••l•otJo"• J• •~own In 
TabTe 5eY, 



r !ASL.t '•y 
eAUO RAT~ 'Wl!~~ St~ECTIONS 

BA~C RATE Rf:Ct!VtR TRAN!$MITTER 
S3•~ s;s.3 s~ .. ~ 54•~0 SJ•" S3•u1 

Gi 
lUI OF'f' OF'F' OF'F ON ON ON 
15f2J OrJ OF'F' Qp~ Orr 0~ ON 
3QI0 orr ON ON ON orr OfF' 
6tll0 OF'F' ON QF'f. ON or,. ON 

12fJQI OF'F' orr QN ON ON Of"P 
240f2J ON ON QN orr OfF' OfF" 
480Ql ON ON UF"F~ orr orr ON 

r 962H1 0 ~J orr ON oF.r ON orr 

r 



'~'~ MAIN!~NANCE MQOt LOQlg 

Tht ~aln~•nance ~odt T~ u~~~ 1o eh•c~ ogtratlon of t~e o~'l•W oontrol 
To~YJo~ f"Tgul"t ,.o Ts ' t~lm~llf.led ~n•;ram ef bOtt'l the nol'mal '"d 
~atntena~Qe modes~ Oijrfng nor~•t operatto"' da'a from the QUI Ta 
oonverted bY tht transml'''' and sent 'o the tK,tfnal ~•vloa 1 or data 
f,om tt'le aM'''"'' dlvloe Ta oonverted b~ the raoetver and •-"~ 'o t~• 
bt.~l', 

OuPlng ,1'\e mal"tenane-, mod•u a ohal"'o'•" ''lOaded lnto '"'• 
t I' an s 111 T t ' a , b U f f e I' C )( U B F' ) f r Q m 1 ~ t U n 1 tl 1.1 I '1 T 1'\ l a g a r a I I e I t t1 a I' 1L g t e J f I 
then cqnv•rted to a serl•r ~utayt br tho UART '''"'"'''~., •eotton~ 
~owove,, ln addftlon to '"'•rlnt t~e ~~,••nat devTca, the ~arT•I· data 
Ts arsq fad baek '"~e th' l"tcetvor, ~hlo~ tonverta It baok 1o ~arariet 
data and ~~~~as T~ on the bul. Jf ~~• o••r•Qter reoet~ed b~ lhe bus 
la ldentleat to t~e ~har_Q,OI" ••~~ o~' ~" thg bus, '"''" Q~'~ '~' 
'~'nsmlt1e~ and the Peeefye~ a~• funo,tonJ"g proDt,IY~ 

Befo~e tne mal"t•nance tooD o•" b• usee, the t,ansmtt~er mwet be 
seTactflQ for use an<!l ~~• tl'tnsmttttr buffefl cxsur) J~adtd wtU• a 
ehal'ao'''~ The ~,~gram sefec's the m-lntenanoe mode b~ stt~l"a bl' ~a 
CM~INT ~~~) T~ tl'\t tpans~l~~., sta,us l"tQls,al' CXCSH)~ J~fs sets the 
MAl~' fiiD•fiOP fn t~e t~ans~J~ter jeg1o COr•wTnG OL•l), 

The MAINT C.) ~ outPYl Of t~e fl IP•flo~ II Ult~ II an enabllng ltYII 
foP a ~·tlne~tesi~IT"• m~l~lPitMtl" \IQ 14~5' on Dl'awf"~ ~L·,~~ A 
1 T m P Tl f J a d v a ~ !i J e n e f t h T s "'1.1 I t l P I a liC e r J 1 1 ~ o w n I n ~ .I a 1t1 ; • I • 9 1 

No,matT~• "GMt ~,tas st'lown •na;ret~ 1:1~ '"'' MAlNT (~) H l.l~n•T Jn '"' 
flQUPe al'e tnhTblted a"d tn• ••~tar outPut fro~ '"' tran~mT1tar, as 
wert as th~ Q'fock slanal$a art fa~ ~e t~1 rogfa Ultd dUrJng tn, noJm11 
ogeratTng mode; Heweve,., ~hen M~INT C~l H 11 D~'''"'' t~e aatee are 
qt.~af1fTed ~nd ~~~fer~ two ~~slo fyn;tlon,~ 

The fl,s' fy"ctlen ts to g1~1 '~' serfat outPut of tn• ''"'"'"''•'•~ 
cSERIAL QYT H) '~ tne se~.lal· l"P~, fine CStRlAL IN) of t~e ~eqeJver~ 
Thl se~onQ fynatlo~ 11 to fO~Qe tna RCVH CLK Pulse to be ,~. ••m• •• 
t~t XMIT CbK 1 ~~~~~d!,ss Qf '"'' 'Wl1Ch DOsftlon Of the RCVA CbK 1 W~tn 
MAINT ll) H Ts P'tSI"t 1 tne ~~·~ re~e(vt"g RCVR C~K H ta J"nt~T,td and 
the XMIT CLK ~ Dufse '' gattd t~~OU9h to t~e ~C~K ~ line Of t~e 
~eoetver~ Alt~oug~ "Ot ehow" 1n '~' ftgure, the XMlT C~K H ls •t•a 
lPPile~ tq t~e cloek fln• ~f 'h~ ''a"smttt•r, 

Beoe,us• 'til'le ~eealver f'egto Js aQtJve.ted b~ a START b.lt ~,eaal'dTass of 
wnero the START bl' cem•• ,,Qml, tne ~'•o•Tver 1• •c'ivatoo as soo~ •• 
ft ,,c,l¥e~ ~ha flrst ln~u' f~~m ~~~ tr•~s"'ltt''• After the recaTver 
e.s$e~bTes '"' data, tl'lt IH"Q"&"' ean aomgara the reeeTv•d ol"'al"a•t•r ~ 
~l'h t~e '"a~smttted Q~araQ''' to detePmJnt lf t~a OL11~w lnt,,f•c• 11 
fynQtlonfn' ol'oPerr~. 
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~~,1 20MA CURRENT ~OOP LOGIC 

2~MA ou~ren~ teo~ Qlroul'• ''' prevtd4d fo~ the ••rT•'f data 
t,ansmJt1e~ lAd P8CelYBP anQ fOr ~~~ P-Ptr•,IPe ;aader gentret, f~O 
modts of oPeration aPe aval ''~r~ fer ~~, a0MA Q~~ran~ l~oP pf~~uTtal 
aQtlve an~ passJva, lA tQ,]Ye mode, '~' O~l,•W Ta the ••~ro• of ,he 
20MA of c~rrant whlo~ Ta swl~o~ed en or eff dePendTnQ upon the ltYel 
of the S~HtAL our ''"'' I" ~,sstve mode• ~~~ ,urrent looP olr,~Jt 
•wtteh••• on or ~fft ou~''"~ Wh!Dh JS sourt•d b~ the •~t•r"al QIYTOI~ 
VlQure 5•1~ •hews a sfmplff.lt.d diagram of t~e PlltTv•r a~d 1ran'm''''' 
~Troutts 1n aotlva a"d passive mede 1 T•bTe 5e'~ &howe the awTte~ 
aeTeotlons for t~a two model of eperatlon for ea~~ 2~MA awrr,nt loQP 1 
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TABL~ '•~" 

SWITCH SE~~CTlO~S POR A~!lV~ ANO PASSJVt MOO~S 

!RANS!-ilT!L~ S1•4 S1•~ s~-~ S1•6 s~-1 
ACTlVt ~N ON OfF' Clf'F ON 
PASS IV~ orr OFF' ON ON OFF 

RECEIVEH s;s.o s:s·~ s~~~~ SJw9 s;s.:J.t1 
ACTIVE ON OfF' ON ofF' ON 
PAS~ I Vi: ,F'F" 0~~ OfF' ON Off ~· 

READER E"iAlii..E ~1-~ $1•> 51·~ Sl.w9 S1e10. 
ACT!VE ON off' ON ofF ON 
PAS~JVE t'lfr:' C'l ~~ OfF' ON OF'P , 

' 
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51~2 ElA ~~V£L CONV~RTER ~UQIC 

eTPorar EIA laval eo~verte'' are grovtded for '''tal da•a eut and 
serial d•~a ln Tnterfaolng 1 $trial outDut data S~RI4~ UUT ~ 11 
aPPlied 'O an EIA ·level oonv''''' ane the output, w~fo~ Tl a ~tP&tar 
tTGn~l CaPP,OMimatal~ .~~V) 1 It aval labl• a~ DIM r on t~t ~erg 
oonnecto'• Aloola, ~lA level ln~ut se,lal d•~• Ia reoetved •' PI~ ~ 
of th~ a•. rg oen"eet~r and qonvert•d ~Q '.'TL level •t~n•l~ w~lo~ fs 
thtn avalfabl• at ~'" M on the ae'g oonnaotor. ff ElA ltVal 
ln~erf,cfng ls being use~, Pin M must be connaoted ~o P]n E of ,~, 
aePQ cennaoter~ T~Js Ts nPr~•I'IY done ~Y the conneo1or on tna o•bta 
us•d to tn~erface tne oL11•W and t"e ~~~•rna! daYioe. 

fhi ~~~n~js ~ATA TERMJNAL R~AUY and RQST ?0 SEND are DIP~ane~,l~ 
~tf~Pped on thTg~) and are aval !able ,t pfns DO and v of tne aarg 
~§AHecto,, res~eotlvety. 
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APP~N~lX A 

IQ IQH~MATlQS 

AooandlX A OQnt•lns soh•~'' to• ~f so~• Of -t~t tnta;r•t•~ QfrOYT' O~JDS 
U38d o" the 0~11•W~ 
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NOTES: 
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7493 FREQUENCY DIVIDER 

TOGGLE OUTPUT 

INPUT PULSE Y1 Y2 Y3 Y4 

0 0 0 0 0 

1 1 0 0 0 

2 0 1 0 0 

3 1 1 0 0 

4 0 0 1 0 

5 1 0 1 0 

6 0 1 1 0 

7 1 1 1 0 

8 0 0 0 1 

9 1 0 0 1 

10 0 1 0 1 

11 1 1 0 1 

12 0 0 1 1 

13 1 0 1 1 

14 0 1 1 1 

15 1 1 1 1 

*TRUTH TABLE 

*Applies When 7493 Is Used As 4-Bil 
Ripple- Through Counler. 

RESET 
ZERO 

Y1 

14 13 

2 

Y2 Y3 

12 11 10 

3 4 5 

P1 N LOCATOR 

(TOP VIEW OF IC) 

Y4 

9 8 

6 7 

8[-0142 



74153 4-LINE TO I-LINE MULTIPLEXER 

CONTROL { F 
INPUTS 

DATA 
INPUTS 

2A 

2B 

2C 

2D 

2G 
STROBE ------(j 

CONTROL INPUT STROBE OUTPUT 

E F G y 

LOW LOW LOW A 

HIGH LOW LOW B 

LOW HIGH LOW c 
HIGH HIGH LOW D 

DON'T CARE HIGH LOW 

TRUTH TABLE (EACH HALF) 

LOGIC DIAGRAM 

16 15 14 13 12 

PIN LOCATOR 
(TOP VIEW OF I Cl 

Pe.te 4 

OUTPUTS 

2Y 

II 10 9 

) 
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(4) 

(5) 

(12) 

r 
(13) 

CLOCK 

CLEAR 

Pin(16)•Vcc• Pin (8)•GNO 

TRUTH TABLE 

INPUT OUTPUTS 
In 1n•1 

0 a 0 
H H L 
L L H 

In= B•t llmt before 
clock pulse. 

ln•1 • B•t t1me offer 
clock pulse. 

paqe 5 

74175 QUAD D-TYPE FLIP-FLOP 

II 'II' 
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a~l INT~OuUcTyON 

A~P~NUIX ~ 

V~CToH AOCHES~lNG 

Page 6 

ae~ause ~he D~~1.w SLUIR!9 optton ts basl~at ly a oommunTcatTo"s 
~eVIQe, tn~er,unt veeto~s ~us~ be asstgn'd according ~c tne fto~tl"g 
veotor c~nventTo~ used fer alI c~m~unteatlons dav)oes~ T~ese va•'or 
addresses are assigned ln or~er f~om 30~ ~o 777 accordlng 'o a 
speolflc metMOrl thA~ rank$ ~"' type of dtYTcas '"a ~artl9Uiar POP•1~ 
s~stemi 

TnQ flr~t vector add~ess (3~~1 ts asst~ned to the ftrst oc1~ se•tal 
As~neh,ono~s ~Tne rnterfaoa In t~e s~stem1 the ne~t DC11 fJf usedt ts 
than assigned veet~r address 3•~• ete 1 The vaetor tddrassas are 
ass1~ned Qonseoutrvery to eaen unt~ of the seoond~ra"kad devfce t~~· 
CK~l1 or O~l1•A er 0~11•R or Ob~1~W), then ta the thtrd•ranked daVJQe 
C0~11) 1 and so on Tn aecerdano• ~It~ the fQI loWf"g 11st1 

li OC11 Asyneh,o~ous ~tne Inte~face 
2i ~bl1 Telet~~~ Cont~~l ~er ~~11•A 1 0~11•8 or O~lt•W~ 
Ji 0~11 SY"o~ronous sartat MeQem ln~erfaca 
4; OMl1 AsYneh~o"ous ~arlal ~'"' Multl~texer 
5~ ON11 Auto~atle Cal"lfng Vntt 
6~ OM11eAB Moaem Control 
7i UH11•A nevtea Reglste,s 
8~ UH11•C Gena,al nev]oe l~terface 

9~ Of11 Bus ~wJteh 
1~~ 0~11eC Asyneh,onous ~1ne lntartace or 0~11.w 
11i 0~11•~ Asyneh,onous Ltne tntertace or 0~11Pw 
12i Ob11eE Asynenronou~ Llne Interface 

lf any of theSe davlees are no~ l~oiUde~ 1~ a system, tne vector 
address asstgnments ~ova uP to tl 1 I ~he vaoanofas 1 tf a device 1s 
•ddt.d to an axTstJ~g syste~, t~s vector address ~us~ be tnse,,ed tn 
the normal posTtlo~ and al'l ~~her ad~ressa~ must be MoVerl accor~ln~IY 8 
lf t~ls ~rocedure ls not fol 1·o~edr ULC sof~ware can"ot ~est ~he 
sY~tem~ 



Pate 7 

addres•es ~~~ th~oyg~ '~' ar• reserve~ for a~ecla.l b~a te~te~s, Jn 
addition, address 10~0 ls ~-~~ fer t~e US1' SYnQhronous Sa~·lal Line 
MurttpTetear, 

An a~dress mag ts sh~W" ln PIQY~e 8a1 a~d ' IT&t of ~he veQ,or 
addresses Is gfven Tn Parasrap~ B~~. It sh~u·rd be "otad th•t ~he 
system TeletYPe fK~11) Is not Da~t Of the fl~atf"g vector seheme and 
ls assl~ned va~ter addresses 0&0 a"d ~~4i Therefore, lf a U~l1•W Is 
ustd as ~ QO"t~ol for the sytem Telet~Da console, Tt should ba 
a.ss1gned addresses 060 ant:1 0~~. All other OL.11aWB would fol"tow 'the "' 
fTGa.tl!llg vectol' eo'"'ventlons 1 

ra~Q.I 

""4 
~1"' 
lc1J.4 
lc14!t" 
10~4 
lc1J0 
"~4 
k'40 
'144 

"'~ . 
"'4 
106:.'! 
lli04 
lc17e! 
lc174 

lli:l ~·' 
1~4 

11~~ 

l.14 
12C'! 
1~4 
l..:St'l 
~~4 
14(11 
144 
1''J 
l~H 
16~ 

lt!4 
17~ 
174 
2~10 

~iQ4 

2~t'! 
~14 
220 
224 

~E:SERVEIJ 
ERROR !H4P 
RESE~VE~ IN~TRU~TION TRAP 
OERUGG PHI Tt< AP 
lOT TRAP 
POWER f'"AJL. TRAP 
E:MT TRM' 
"TRAF"' TRAP 
SVSTE~ ~Of!WARE COMMUNICATIO~ ~O~DS 
SYSTEM ~O~fWARE COMMUNJCATtON WORDS 
SYSTEM ~OPTWARE COMMUNlCATlON WURDS 
SVSTE~ ~Of!WARE CQMMUNJCATION WOHOS 
TELETYPi IN OR ~~'1wW CONSO~E INTERfACE 
T£L£TYP~ UUT OR Ol,.t~~W CONSO~£ INTERrACE 
PC11 ~lijHwSPEEO REAOER 
PC11 Hl~~·SPEED PUNCH 
KWtl.wL. ~INE CLO~K OH 0~11•W ~lME CLU~K 
~Wt1•P PROGMAM~AB~E CL.OCK 
nR11~A {R~QYE5! A) 
DR11•A \RtQ~EST 8) 
XY11 XV PL.Ol"Tf,;,R 
DR11~e8 . --
AO&'l1 
AF"C11 
AA11~A,~,g,~ SCOPE 
AA11 Ll\i11T PEN 

USER RE:;iEHV~O 
IISER RE~EHV;o 
LP11 LINE PHlNT~H CONTROL 
~f11 01~~ CONTRO~ 
RC11 Ol~K CONTROL. 
TC11 OE~TAP~ CONTROL. 
RK11 Ol~~ CO~TROC 
TM11 ~A~TAP~ CONTROL. 

) 



~ 

! ., 

~~.~ 
~i$4 

~~21 
244 
~!>0 
2~4 

~6~ 
~64 

CR11 CA~O RE;ACE~ 
UOCl.1 
11/45 PlRU 
F'PU ERRUR 

't.7'lJ tJSE:R RE:;»EHVE:D 
~74 USER RE$EHV~O 

CONTROL 

J~0~PL"ATING VECTU~~ START Ar THIS ADORESS 
J~4 

~ota 

Paat ts 

~~0 
~14 
~~~ 
3~4 

~30 
;,J4 
J4?1 

Fl'oatlng vectQrS sta~t at addi'$SS J~~ and are 
assfgne~ In the followfng Ql'dal'l 

J44 
J,~ 

J~4 
Jo21 
Jo4 
37~, 

J74 
~0" 
~~4 

~10 
~14 
~~~ 
424 
4~0 
4;$4 
440 
444 

"''" ~~4 
4(?!'! 

~04 
47~ 

474 
~(tl~ 

~"4 
., 1 r1 
'14 
'2~ 
'Z4 
,~~ 

'34 
~4~ 

'44 
!;!:)0 ,,4 
~6~ 

a r . 
al 
al 
a r 
Ill 
a r 
al 
a. I 
eq 
ar 
:!I 

nc1+s, 'l;l'laP'I 
t<L1l.l!•* then 
DP11St '~'"' 
tH11l.s 1 t~e" 
o~a+s, t~e"' 
t'H111•8B~, tnen 
DR1J.s 1 'tl"lll"' 

DT1~s 1 ~'"''" 
DL.1l.•CS 1 •• tl'lan 
DL11•1Js 1 •• tl'len 
DL.11""~s 

SPECtAb BUS TESTERS 
SPEC!Ab AUS TESTERS 
SP£CIAL BUS TESTERS 
SP~CIAL. BUS TESTERS 
SP~ClAb BUS TESTERS 
SPECtAL RUS TESTER~ 
SPECIAL. aus !EST~RS 
SPECIAL. BUS. !ESTERS 



~04 
~7~ 
~14 
~~0 th,ou~~ 774-~~aATl~¥ V~C!OM$ END HERt 
~21f211ZltwCS1t 
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000 000 
BASIC 4K('NORDI 

000 377 ~·---·--------

017 777 MEMORY BLOCK 

020 000 
4K MEMORY 

037 777 
040 000 

4K MEMORY 
057 777 
060 000 

4K MEMORY 
077 777 
100 000 

4K MEMORY 
117 777 
120 000 

137 777 
140 000 

157 777 
760 000 

777777 

\ 

00 000 

000 077 
000 100 

000 170 
000 177 
000 200 

000 270 
000 277 

\ 000 300 

~00 374 
00 377 

760 000 

763 777 
764 000 

767 777 
770 000 

773 777 
774 000 

777 550 

777 777 

' / 

' / 

' --

... 

' ' --

~ 

/ 

' / 

TRAP VECTORS 

SYSTEM SOFTWARE 
COMMUNICATION WORDS 

TTY AND PAPER TAPE 
INTERRUPT VECTORS 

INTERRUPT VECTORS 

INTERRUPT VECTORS 

INTERRUPT VECTORS 

UNASSIGNED 

RESERVED FOR 
USER DEVICES 

RESERVED FOR 
DEC DEVICES 

RESERVED FOR 
---------------

DEC DEVICES 

~ 

\ 
I~ 
1/ 

0 
4 ERROR 
10 RESERVED 
14 TRACE 
20 lOT 
24 PWR FAIL 
30EMT 
34 TRAP 

60 TELETYPE KEYBOARD 
64 TELETYPE PRINTER 
70 PAPER TAPE READER 
74 PAPER TAPE PUNCH 

RESERVED FOR CUSTOMER 
DEVICES 
(000 170 000 1741 
(000 270 000 2741 

NOT PROTECTED 
AGAINST 

777 550 PRS 
777 552 PRB >PAPER TAPE READER 

777 554 PPS ~ STACK OVERFLOW 777 556 PPB >PAPER TAPE PUNCH 

777 560 TKS 
777 562 TKB > TELETYPE KEYBOARD 

/

777 550 

' 777 567 

TELETYPE AND PAPER I 777 564 TPS 
TAPE DEVICE ADDRESSES 777 566 TPB > TELETYPE PRINTER 

I 777 577 

1/ 777 700 

777 710 

1\ 777 720 

\ 
\

777 775 

777 777 

f----1 777 570 a 777 571 ARE SWITCH REGISTER 
l::;:;;::::;;:;:;:::::::::::::::;::::::j 

RO-R7 

TEMP-SOURCE-ETC 
~-

PRO 
LOC 

CESSOR GENERAL STORAGE-THESE 16 
ATIONS ARE EACH 1 FULL WORD 

R6 IS STACK POINTER 
R7 IS PROGRAM COUNTER 

--1 777 776 a 777 777 ARE STATUS REGISTER 


