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CHePORE O]

GEATRAT, DESCETFTION

1.1 IS UC TTON

whe 11R11 i3 an aaynshronoavs multinlexce that provides an inbLaxrface
Letwyonn 4 DDPF-1° processcr and eight (#%) asynchrundus Ecrial limes,
“t pmAan ue neef wi Lk PAP-11 yysleme iz & wariety ol sfppliaeiiions
ot dipclunde cammenications processing, time sharling, transactico
wragedaicg and real time procvegging, nocsl oporatlion to “ixrminals
ar onmpolers is soseible st dAp=2edd up Lo ORCD pand nsiny <ither
ETE BEAZ420 icteriaces ar 30 wd cazrect laop signaling. Rewoie

ikZe

Lix

apgvrntion nsing Lhe public switched tolephons network is zoe
wi=k UR11 models wifering E-h RIZIEC interIases. Snough data-zet
gontro. iz prowvidod Lo navmis dial up [(ai1zc answoer) onzralion with
sodeme cagable of Lull duplex® wFeratinm sucs oF khe Bell models

103 ar 112 or esgiva-msl. Hemole operatisn svelr arivalbe lires loe full
guptext poins to polint or Loedl duplex* meltipoeint as o cantrol ImaswrE)
a—swtion is oten sossible, Tigare “-1 Anplote sgavoral of the zeesiklo

appllcatione For Lke DE1T in a BPIP-11 uydcem,

= he (711 data-sos wontrel dAane not suzsoit hell dirsles popnrations
or c—he sogpnaeazy transait and roondlwe operazicns zwailalble with

vuore modems suck a9 The Dell medel 202, 2.



The DR11 Zas gevercl features that provide flexiasls coulrai o
wevramsters guch ae baud rang, ahoevaster langta, BUmbsr ol smop
zite for sarck line, wdd or even oaricy for each Ti-a, =and
trananitter-racaivaey iantcrerione. ABiditicral fealures ifnslnde liwited
data asst conZrel, surs recziver baud rale, Wroay gonoretion ond

deztecticn, #lle buslvrioy of receiwed cdala, madele pluy-in =2 aex

S5C £lota, and Lice Larsrmarouand.,

Each LZ11 modele zrowvidzs for cperallon ol oight (8! saynohkroncuns
gerial licez. Sirca fhe module interfsices Lo keso cheaonels with
& simteen [13) I7ro Jistrikution panel, £woe (2) DE*Y modolss can
Lbe used with one pacel. 2lan note that the “es wersions of the owis
ECR or 3 omA culpub]l consists of different podols and pacol Types.

Thin Fect allewe a sysbkaem o mix ELIR and 22 mA by uslng mulkipl:

neE*1az.

1.4 PHYETC AL, LeEsCRIPTION
The DETT (#-lice conficuoration) eomuvizes o gingle nex 3P0 module
#nd n 5. 2F-inch, unzoweroad diagtributicn panel, connectad hy a4 15-Foot

Tibkbkon 2zblie. Several bypes >f interconnscting caklas ara uwuwed bBotweon

ot
=g
i

the distribution pazal arcd the modemn or zZexminal, dopooding oo
devics, B “E€-lipe vorliguraticsn dssz two wadulos a3/ a zinole
distribution pasnel co=ncoted by two xibbon zaklas. Tha LRI modules,
coklea, and dislritutinn pacel are zhewve 1o TFiguresn 1-37 apd 1-3,

Yaoe Evbzaquent Faragrapihs pregent a dezalled desces ohion of the
physical and electrice’ ppecificaticaz cf btae warlaws D11 options

and oconfigarations.
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TeRa LR Y Configurations

The DZ11 can be suuauli: in slx differ=nt configuraticra, =zch
deasigasTed by o »nolilw letter (2, ¥, C, D, H, a- Fiy. The 0a°71-k
and th=z LE11-F cptiuns are BIR fevices with por-ial modeam control.
The D "1-E is ®#hir wombircaliecn of & DRI =-A azd & LF11-B. The LR1I1--G
and the GR11=-7 are 20 mi locp octput versions. The DERT1-T L Lhe
combigpeticr nl a NRI1-C aad a D7 1=0. Takle 1-% shows She wazrioosd
oaliok conficuratisas ard tho rogaiced haxzdware Ior the waricus
ceonfiguarations i sanwn i Fianea 1-00

The DRlirma a=d DeT1=3 oacn gse A MAE19 module thet plags 1ot
elot 2 or 3 of & URMIT-B, wr any syslem anit with a bhex SF2 sloh;
however, slots ‘n the PRDP-1124 BRI box fanuot be wscd. The TA17-E
distriboticre pena: provides 16 communhicaeticon linss Pram fgoe MYE1S
modulss (H GFi-cs par mcsdnle), and iz iscluaded with the LDETT-2 and
ZZz11~2 spnfiguratioss, The K317-F dietrikutis:n poncl uxovidays 15
liresa for —hs LR11-2 and LDR1T° =T configurstcicons, whican usas the
M7214 ~odules (20 mé systom) . The distribution panels rvermuins on

zower and osn he maon-otoed e E2n I9eb0 19-inch casinet.

Modema o Trorminels adara saonascled Lo the H317=E, the ELRE pencsl, by
cables thet attach Lo lLs 18 ZBES? cisch ococectoari. Thrne 2ables

are anT pravidon By the TR11 and Lhearsfors must ke bought usparacsly
ay tne sustacer. The GOUST-20 cawle iz raoowmendzd cuc date et
interooooecetinns, a-nd fthe GUOEK caible is recommendsd for lozol
terminal intoreoonnookions. A DOCSW-15, OD0-gonduactorn Flat shleloed
coble comnootns Jrom bme WMUECY oadule to —he Ela pa-mel. Tnuls condactor
corries the date and conlrol sigaale of 2ll & 1inns. Connesionsg

retwean tormdirmals a-l the M5317-F, the 20 m& pancl, 22 by customer

Teis



Table 1-1 0El ¥Model Corficurallons
Moo dutpuat HModnZa= Fane.. G e ekl

TZli1=3 oI WMrE1R H117-E HIZGSfwwmauy BoOaLw
ZE11-3 Ela “is1a - =EHIZT HCn s
0O%11-E Elx #WHET HE17v--H EE25 /A N38Y YROOSW
OE11-o S0 ma Mre14 K#17-7 EEYITGD Sonds
D" 7 -0 20 ma M7214 -- EEEE S 0O RIndas

LEll-p 20 mh fMTE4 mwi-?-r LIS { S *LONA

*=quantity =f two
*A2=R 3327 will be rerlac=d by E3I2Y1 In lalbaer models. Chack shipplog
ligt to g=e if “here Iu oone.
kot auponllied wilith early modsls. Cheey shipplog Tistk =o smeco 0l

tihera is one.



suarrlizd sables to LT 19 {_awr sarqsow) torcizal sbtrips. The dats gzd
control sigualsz -f Gl # linceg avs garried o —he distriibuzicon canel

Ly o SCQR5-1% 40 condustnr, Flot shiclded rizizon calble.

Wi acoessory Cgal ocnpiesctore, EHET and MHIZYY oare nrowidad wilka

gatn JEl1-m, The HZEF pluce into on ELE 2oncectcrs on e distriaction
parel sxr on The end of the BESDOID coble to loop bhack dote acd moden
gignals oplo & sisccle tdias. Tre 05271 connsecbsE oo Lhe modals witi

Ehon RO camla [hwda ¥YE i3 Gomloleas cans e conmascbteld o ogoe -0d0 1

and nhaggrrs Sho o laba a-e wedem Lines af shows L Tigure C-0. Taw

o

i
r
'
[H]
'-.J
ot

nrEoAre zhoen S Tigure -

Cle A0 vE O (HTAMTA modnT el apiiocs 2.s0 na¥e a staggersd turnoronnd
conmoator [F31%00 0 This in a ~ow Ilem aad the shipszing list ekaowld
be chnecked o see i won have pno. o FETYD aunnecos Lo Lhe MYET L

neine the 0083 cazle, ond stavoeoc: bhe 1 pes &u shswn Lo TLgure T-6.
W prloriiy Level O Ipsert wloga —nto oo saglich on Rho VET2 ocp MYI143
mireals Lo estaklizh icterxrruptz at lewasl oo whn onchbes .

Hoximem ccnfig. . rating allswa T8 DRI madules Ter Tnibus.

*Mb L5 15 oa mew llem rerlacing bhe H2&7. The 3327 may 2e used until tae
13271 kacsmea gwwnilskls. The H2ET piugs di-notly dnto J1 on the

a9 mocduls.
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1.3 GEMEREL SIECLIPFLCALTOWE
Tue follewing pziagraths conTain clectriaal, eaviroomental,
azs perfozmance apecifizations for all 0511 nesllyurallzone.,

Tacle 1-2 lizta the pexformancse ascawctors L0 D211,

1.5.1 CutpLta

1-3.1.1 LE1°-2, =E, and -z - Eaxzhk line prowides vcoclzage
Towoeln and conneclor sinonings that conforsm o ELFOTROTIN
IESJATI=TA8 AS30eInTION [EINY ztandarce E223150 and CoTOW

racammendation V.34, Tke leadsz supported by this aphing sre-?

d . Slrewil R o dooIiTT 1007) - Fin PFerobkocLllive Ground
. Qlrecudir »z ociTT 102) - Finp U Ailgus: Frouand

. Oirxcult o {ocITT 1031 - Reinp i Aranstitted Lot

a4 flxecult 33 (ool 1021 - POe 4 EecelvTes ZTatu

= Sirouit O (QoToer Tad_ ) - Elnm 20 Data foarminal Baadws
L. Cixecupit CE (oCLoy 125 - BPi- I Ring Zandicator

G Cclrxcuit CF f(oCL2r 10%F - Fian 2 Darxier

HOTE

Alynal Grovnd and lUretoefive Grocnd

axnn connectad toaether.,
foirouit & (Cofel i0h, F¥egaesk o Sency 15 conoecled Lo circuit
0T [JTL) through a Juwper on the digt-ibotion panel . This allaws
the EI?3 a¢ H319 Lest conpeltor to baren ardgund DTE into both OO0
znd BRI (girvrrvias OF z2nd 0T). I also allows zontrol of the Hoguest
o Send (RS Rt Llipne ZScr fall daplox maden Gatoa set appileaticnrna
_kal U=e ke 207 ot ZeT.

1--13



locy w=zed For ocoramection

iz prowvicadl.

-0, -T, a

rll Liner

Grive a paageive devisa.,

[for eaca lipe:
SpeEYaTion
Ta3.z Inpita

The BI2-11

aafd I oprezant orne unit load tao

presant btwe uoic

in =rcer

Malkue

Cay e

Lo &

t.a

.
[

loads

nd =T - Taxth 1in:: Su¥Y¥Yant

e o2l hRerminals czantrol

2o avkivae arfh, tharofore, son

anly

-

Fovwowoee, « pair of HZ'9 20 ma recsesivers

niee o ppavech Srom actiwve toc pas=ive

TTww =ho DAY to deiwve on acktive devics.

o input Tor all %1 9. Tas TERE11-, I, 7,
The Dailbus znd Lie TR11-2 aks -T

to The T=ilu=s.

1.2.3 Fowar Jequiremsenls, TF11-H, -B, =2nd —g%
Tyrical Meximuom
2.0 2.5 amzaxes akt + 2.0 wolhs, do
H I .13 am@pacses at =120 welts, die
FLIA J.13 amperr s 2k +1=2.0 welts, d=
1.3.4& Tower RPegqulrewe-ts, DRI -0, -0, apc —p#
Cypicel Maxdlmu
2.1 2.1 sllprres aft — o0 wnl=s, da
.43 a.4z smperTez T —15.0 wol-e., Go
n.1% n. 13 amperes &= +153.0 wolte, 4o

*0E11=E and 0Z11-7

[ ]

tw* e thz alhove given walues.
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1.4.50 Eavirmamanbkal Beguirerorts - all LXEi‘s:

= . L] -
Clazes © Erwirgnmsns Operatdes Teopearature: 5 O ke O T8

Hetallwe Temidity: 0% or lsss to 93,
wiikh a maxinum wet hnlk
Y]
of 37 C (07 OF] and a

. I
winimom dewpoint of £

(3e° 2
ool dinyg
DE11=B, ~bB, -¢; and =71: Alzr flow 3 cu. Feob min.
NEI1=E anpd -k; Alr flow & cu. fezi win.

Eeut Ttlesipation

BZ11-3 ard ~Es 57 Lika/Shr
GA11-Re 114 studar
Cell-0 ard —Trs: T2 Ztu/Shr
Cs11=-Pr 114 3TU hr

o
*aximum nporating tomunrabure is roduced 1.8

r
L=

gur 1000 melaers

[1.L|n © per 100G Zeet? for oparation al altitudn

-1z



1.3.48 Dlialerbtlon - TA11-2;, -1, and ~F
The maxdmom "EpaCE Lo mark™ and "mark tu spase" dizstoroios

EZolaowad 1n 2 recalved cherastoer i35 401,

The maxicwm #feed dicstorkion alloyed in a regeived sharcoser
cne 200 hawee n 3,8%. all othor baud rates allow 4%. The
madlwoum spezesl dAickorykdise Yro- the transcitter for 2000 =cud iz

2% . M1l wtk=aer bhave +3tos havoe less than 2.

1.3.7 Tnoorruusne
RLanE - “oeure ecch time o casracter appesrs al the =ilc

cutzuz.

A - willo alarm, oczcura after 1% charactexe enter tae
gizo, Eearmed by reading tike sils, This loterrusi

fisnales the RDOKE interrupt.

TROT - Doecurs whop the sgunnsr “inds o lice ready ta
trensamit on.
FC'LE

Thers are no moden interrunta.

Ta3.701 Intarrupt wevel - Formally, Zevel - pricoriiy plug Lle
gupmlied, The Interace level can be wmedliled bo Lwevel <, &, o

-

¢ by using tae proper priority olug.

1T-146



Table

2AREAMETE &L

[CE=LE N

Operaticg

[ata Formats

Pharacbtar Simes

Farity;

it Polzrities:

LATEL

SLGEHLI.

JONTEDL

ETGMA |

crder wi PBik;

1-2 %11 Paerforoonas Parameters

LESIZREIFTIGH

Full Zuplex

naynehronous; sorial by bit, one star: acdé 1,

1142 15 lawel codas onlyl, or 2 stop hits

suppliad by the hordwars under proyran control.

5, &, 7, or B bitsz - program selectakhle. [(DoOes
ket inslods parity kit-)

Pexity iE prooram gelectable. Thers may 5 rong,
ny it mav be odi 0or oven.

Teihoa Intearlacs ELAa tmt 20 Ma T.ook
Low = 1 Hich = 1 Tow = 1 = Xaz3KH el Hp
Bigh = 0 Low = 1 Figh = 0 = ZFACTE 15=20 Ha
Low = 1 Jigk = 1 Loy = OFF

Hich = C T = 0 Hiyh = O
Tranemissins/ ~oeer _ilon lew ordoe wli fires



lTable

PEriLH{ETELR

Hand BRates;

BFracks:

1h-auahput:

1.3

211 Zexformance Peramcters (Cont)

NRECAT =T ToH

To, o ¥o, 110, 13405, 150, 300, edD, 1230,

TEZ0, Y020, F400, 3620, €370, TI0D, acd F&0T,

Tan hbe groercted cnd detecTed civ each is

21,240 ocharactars/sec = *

¥ (Ritudsconn? ® Ko, Lines x Sirection)

SiTsSCharacter

Excmple: [@a0G6 x 8 = £y

¥

HaT=
21,340 13 o theoretlosl maxidoam.
Actuc: tahrcughpal 25 ceprascons oo

ctlier factozre scch as Lype of ORI,

Frstem softwars, =tz

-

- Roo
Bxmamp Lo

—_—" 271,340 phurscterassec



Tine Spred: The Lpaud rate fcr oa line (bocta C—ransmicTer
ar:l racelvysrd Lls procran selectslle. Rleo,
ke ropeivee Jof pach Llee czan ke dndivideslly
=nraed o oo il o unficr proccam Canlrol. [Caa
Hand Exataos ic Tebie 1-2 Lor oa 1iai of

cwdileblo Eaud ratns) .

Distances Ds11-a, B, ach —E -

i9 metexrs (50 feetl at ap to G0 Lard wibh

a BCDLHZ sazle or egquiwalopt.

Operatichn aeysed B0 feet does oot conform far

Lhe 252320 or OOITT V.4 epecificoticons. Auwoevni,
sparalbllon will often be fFossilble ot looue~
Alscapce depanding s the terminal aqgquipmesnt,;
tyua ol zahle, spes=sd of crperaticn ond selectrical
pavlraamerl. Rellalble communication cver lony
rakbings depends on the aasence of exczssiwve
clootrical ma’ge. Far Lhaegse raasona, Digital

can ook guarsntes exroary Ifree Ccomenisation
hevond 50 fFoew. Aowsewer, _he TIA vwarasisns of

tae LBAT7 maw ko oconnected o loscal JZgital
terminpals (and Xoast elbher _grminals 2t digtarcaes

bevond S0 fFoct with satislacbkory rsgaits if the

1T-19



terminal and compoter aroe Localzd 1o che

wams: bulldies, in o medern offize oanvi-anmenz.
Shiolden welskled palr [Belden 2777 or
grelealent] Ay recommeied and Is wsed in the

BOAGS —w171 modem cazle.

vwith cazle moads with stiaelded wisted pairsg,
such as the Beldern #7777 wr coiwlvalenz, the
[oliawing ratesdistanse tablo wmax To used
m o= guide. Thie zaazt ia for inform=itio-zal
porpoases orly 2nd iz not to ze zomstruacd 2w
1 warranty by Sgitear Tgulpment Corneration

R

of erroy froo oprralicss of the LDal at tooun

speads and distarces under all Circulestanuoi.

a0 m {397 oty abl WEUC Ssud
300 m 199l [ret)l al 4305 ZIand
300 m {1230 feet) at 2207 Dauad
duc o m (3000 fFeok) st TX0D Dand

Foot)]l at 300 Dans
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HATE
rao groead potantial d4Mleconce

focwees the 0571 oaf frreminal Zust

naL excead two volts., Thld reguirsneat

wlll generally limis operatciosn to

within & siangleo nollding served Ry onz

A0 power service, Tn olher Zaszes, or
ir nuigy electrical ocnvlrooments, 20

nporae_iosn shounlc be wsod,

Ouli-¢, -0, and =F =

The leng=h ol wable Chat may e wvsel rellanly

ig a fuanztinn al electrical ooise, Loop
resistanse, oebhle type, and spaed o> °
operaticzo. Thr Lolicwing chart is wiwnn asg

a gquide, Juwover, Shers is ne goevén-ege oIl

errnr—Frooe aprraitcion ander ll circunstanies,

1T=21



EREED (Facd) Peldan 8T, 22 AL Legs Ld ARG, 4 aandueasorc
ghielded, twliels=d pairﬂ lesmide statiocn wiece
(b ilelady l]t]iiT.ir'ls':l el Ay

ST BAHM ORIy T D o] F3HR5E-4

TEIN tE0 m (500 Ft) 00 om 100 a Tt

ZEDD ann (1nng Fe) 547 wm (AR33 =+
2800 G0N = (2000 Fk) N0 m (IANG =T

12070 and el 1200 = (40na ') TAENT m o (HARG Ti)



.4 FUAZTICHRL JZ3CXIYTION

The followlng paradraptbs Drescnil a caneral descriphio- al pRI11
operaticn. Flgure -3 i: & gonsral Janzstian=al bhlack diszgramn
thes Sfividez Zhe 9271 dxzta fLhcos hasio comzscneots:; Loizus

lnterfacse, Conzroal Tagic, ard Line Intorlaaa.

[ ]

1.4 Por-i7 Tnibuz Interface

Tle POr-171 TUxnikas Zonterface component of the TZ211 handlaz all
trapsasLlivonsg sekwere thr Unibns #=nd fae BR11 Control g i, I'he
Mnibay ToLoarlaco rurtfnrms threa “anctions: dets Zandlinyg, oddracss
rauognition, are ‘ntorrapt contral. TooiteE dAsts kEeaadling Functian,
the Tntarfacs routes dots to and Treoo ths2 warioas registera in the
Contrel Logis acd prowvidss the woltsge conditioning n=cessgsory to
tranemit akd recsive data to snd from tae PLREF-1° Tiiszag. The address
racogriticr and coantxcl Logls actilvats=s Lhe prozssr losd awd reac
signals whe- Lo rowvagnizes ks presclaostee addross oo ke NMonlbosb.
Trrzio sienals a2 owiod by 4be data hacdling Lwseiclon Lo xocks Lhe
Incowing and oacgolas dake Lo Lhe deslred Llocatlons. The lolberrusi
conkral Dancslbion 1zitlates and conbkrols lnsberzupt processiog belwean

the: NMETT and Ltha BPND=-11 proocasar .,

1.4.2 Contral Lagle

The Junbtrol “ogle provides $he regquired tdmlog ansd cortrol sicoals

to kandle 211 tranemlitbtser and recelver ofperaticrs. The Control Lacis
can be divided inice bwo pmajor sacitlopns: ke gcancsr and the registers,
' SoATrsr :.'-::-r"l'.irlu-::-|1;'5J_1_.-' ewAamimes mdne line in soecoaasaion, anc

haszad opn inToa-uwsetion Ffrom £33 Ling ToeterFaso and kha .I:'I.:EJ'.!-:!:E:.E"!:, it

gemarates signals That couse dAats ke Flow o oF Leoo 2bo approprisin

Jing.
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Thy scapner comprliaes o 5,268 FH= oscillalexr (Clecxy, a 6d4=word
FIVD +ermaivey hullne, 2 Eovr-phaze 2locking npetwsrxy and obkhar

coantrcl generatine loyis.

Tlhe Z:11 uasos Foour Dowiar -ogisters 1o 3 couner taat vielcs wix
unigus ond sAccessiblo rogisters, ez2ch having & 16-2im wore capacily.
The 3im fisaveohr rogistors Lepporarxlly 2tsre input #nd pukpoul caza,
moniter contvol siansal condéizioning, and estaklisn 5211 apasallng
status. Depcodine on ktheir Zfuncticnes, some o =—he rodgintars are
acaegeible io byhas nr woresy olLhexe are restricted o wosd-only
apera_lon. Registers can 22 weaf or loaded (written], derznding on
zhs aperacice, Thz azility o resd oo wribte 2 recleter z’lows =he

nse ol twn of Lhe Devise Registers w3 faour independesnt registeors.

1.4.23 L nr: TuLaerfacs

Tws of the most [@poriacl cperatiosnsg in the DW1° are bLhe converzichrs
from serial-to-navralicl 2nd parallel-to=gerial dsta [ormals. Thage
cApnversions are e el since tke OZE11 iz Zoeetsd pobkweenr The RZF-13
Mrirus (o parallel daza zsatr) and either lezal terminalsn or telephone
_drea (=2arial dato zaths). Jonverdlone for each line e khe DETT

are perZcrmed by indopendesl Dalverszal pzynolbronouns Recelwer-Urensmibler
FCART! intecrated ocirnuifts. Anctier comzonent of fhe oine Interface,

ke Tins Xeceiver - DOiVer, converze the TIL woltaygne levels in the

D211 8o *hat They correspond o Lhega in the axbasrnal device inpurt

ldnes [(mocdem or torainall.






JIRTZTER 7

AHEIATTATLICR

2.1 SCalh
Tuig rhuptar contains ke procodaree For Luae anpaaklng, installation,

end dpitisl checkoot ol Lhe D1’ weyachronols Hult plexar.

I

. CONPIGURATICT DIXKEARNCIE
The 2711 can bs supplied wilh or withouo o figinriaacior panel., The
nEli-p and =0 éa rol have diustrikutinon panels. The Follawliing listh

Geaoribes kne warishioas:

zz11-4 R-h lawvel ccobwersine with dislricuzinm panel (4 Llines?
nei1=B kTa Lleval sonvereion wikhouat Aiu-riautior pansl (¥ ilines;
LRl T-C 20 mA loop converzicn wilh dismeibuioon pene’ [# Lines]
UE11=0 20 @k loop cornversicon wi_-bkost Ajstrilmtion pace! (& Linosl

1211=2 pwl11-A and LA =-E [14 lLieead)

LF11-F Du1%-0 and pE11-D (15 Jiaed)

2.3 JHERDETAS AMT IWNSIECTIOH

mha ny11 12 pockaged in soccrdanac with -wommercis] packeghag arucklces.
Flirst, remove 171 packing malerial and coecok bhs gyulomens 2daiass

tne shigsping list. Damags or shortaucs zhenld Le rezoxied Lo Las
shlpper immadilately, and rotilicatise glwen The NSO ropresentative.
Lnupect nll partcs ood carafully lnspecs Las moiulz for zracks; LlocEc
companents, s#nd esgaratians 1n she etshen patas. Tasle &-1 osphelns

4 list uf surp.ice items por configuraticr.



2.4 LASTRT LALLIGCH PROCEDT DD
roe fallawipe raragrapizd shonld be followed to drstall che 1

Erdula iz & PDP-11 gyzcem.

Toalklie 2-1 I ems Zupplies Per Conficu-ation

Gaartizy Seneoviptlon & 5 E < p F
1 MTET2 Modale = x ®
1 Fi271 Testbk Connecteor*w x »
I AN T-E Disiripution Panel Bssdbly x x
1 F323 Tesk Cannector i X
i BoO0fE-158 Cakle O R
1 Jrintschk (B=TO-T711-0-6) b x
i vrintses (B-TC-DT11-0-102) x
i Software Kit x ® x ®
7 fanel Xounting Fe cdwore Sat x x n w
1 Frlarity Ingerl (%) A A -
1 A1 TJzer s Manual (EE-TIRT0I-Gr-887] 0w ¥ W 'y
1 Mid1d Hodule = X x
1 D000 Cabie X Ed x
1 L317-¢ Disbripuztion Patel assambly x =
1 Frintaet [G-To-nw11-2=113 X X
1 FPrimzeet {O-TC-Dialt=0=72] it
T 31970 west Connaoboprbes X x %

*Shipmezt conkaina *wo al the iteme 1intaes.

*FHaw item: ¢ H3I37 willl be shipped with each MTE1% unit ontis
tkia o-a becomes availabls. Chack ghipping list to see if there iz
g,

**THew itcwm: Checlk ahipping lis: tu soe if Chere iz one.



2.4.1 m317 ndls_viucticn ranel 1nehallalio:
Trnnatesl]l the TA17 Dlztributicon Caneld avoecrdlae 2o the Uit

aumcmbly rAaving D-OR-TETT1-0-GC,

L I I EIr Cpzion - b2r —he 2411-s cr NDZT1-E o=Tizz, ohook

te: pmsore trak 311 of ke machine-ismssaetazlae Jumpexrs on The

Lisztr het or Panel are iz wlace. fee Lrawing E-0DR-Z411328-0-0 i-
zhe: Weiobunt far jumper losatione. Those jadpers are in acpicipation
=2f fa-ure nu=c ol t3e P11 wita moedems sthe+ kRan ke "03; howevor,
cwa of the jumrers a~7 row Lone_lomsl. Ths jumper lancsled DTER
{Refor Lo L-08-5%11328-5-1) conneeks DTR 22 pin & ore Higuesst Ta
B, Tuls allows the D1l f£n suscrl both DTR and Arg 1L caing o
Yo data set. The jurpesr Zabolsd 3IT3Y iz alzo conceoasnd Lo tke
TR Llead for uee in Xodems thet jwplement ths Foros Bnney Zanclion.
This jumper zhould normallvy ze cut ool unlezz the modem nas Lae

Forbw: Gusy feature and the soitware dmzslementsd to oontrol it

N 39 mA Noclar - Far the DEli-C or ZE1I-F option, reler Lo
p-us-3411974d-6G-2. Each 1lirce has o Jumgor on zhe Distribumtion Panel
(W5 taraugh %18} which showld he 4o il khe Zermipnal pporates al
120 haad or Lesnid,. Toe juoper should Do removed for hicher haud

Iratas.

P HT21% pmodnle: Tanzlallation
To Lleztall the £7813 woeduols, pezform tihe Fellowlag:

o Eomurea twak Lhe Prioritysy inscert [level ) I

progod.y gealed ix =Zeocket EZ23 on tae HNIETER mnculal=).

Jelav ko drawing D-Uz2-M7019-0-0.



[

tha HAZ24T

Delax

SLLEE

Lo aarxagrapk 4.1.1 [orp concelpblens ol kb

uny o Ansigrment:, Lot thRe switsohes st BT osunbk that

e madnle: will voEpont TS 1ts assiuvned addirass. WhIn o

-

giibal L @aleord ferer s, & hipary 1 dim Aonooded, Whkoeo &

uwitaoh T omasn [(wffF) . @ EBdoarwe 0 = Aeacdnd, yotr Rhat

~he awiztzii labeled £1 corzespondis to 21t 2, F2 soarreaspoods

to bit £, ato. See Figuvre -1,

Yaotonr szlonticn 19 azseomulished By the eigat-moszitinn

sw. kot o4t BT, Switoh positicn #1 2nd #8 avte noT unsed.

Swimzh positinn £ correstonds to veEotor kit 3, %1

covveEEpRONGE to vestovr hit 4, =stz., Whoan oo switeh iz

claged (om), & Lbizary ¢ iz de2zded, When a switch is

DRen

v»fT)l ., o Einary 1 iz cdecocded. Mocte that thisg is

-

cppogite of the addrese switch decoding, Soo Filigure 2-2

If vou do noct aave the new H32Y1 test connsstar, 92 to

atep a, otharwize Ao the following:

1.

A

Ineert tke mcdule (2] into ar EPC s=lot arcd
Jonrnect the fiat shielded sabkle (BI05W-137 to
J1l 2n the module(gl. TCoanzct tae osther and ol

the cakle to the ER3I271.*

CauT_on
Inserl and raceve nodunleszs aloawlyr
and carefully to avcid g2naggiang =modals
galponents ol tae 2ard guides, a2nd
paossdihiy cwangiles gwitck =z2ttings inadwerbeantly,

roopm Eor Lws UT731% cabkies.

g
|
e
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H

2. Fan the @11 diagaocstde in skeyggered rode o
verify woduloe cperasion, Kefer To HMALICDED-1" -DIZZER,
Liae diavnoptic Zigting. Kun ot least Lws pazsss

wililhcul ersrore.

3. Femoswes lihe BODJIW-17 gelkle(s] from thke HZ271 and inzerl
it al T8 a: JTiD «n the HYi7-E Diszribution Fanel.

37 HLbRE UHal a 'WIs2 15 I'UT I TH=Z CAELE. fse Figure

Trnactrs Lhaw kha WIZXT dest Concectsy i3 properly dascalled

at TI° {khe cabls seanestor at the btop cf Loae M7319).

Tnuert ~he M79813 in its SPS s.ol E2nd run dliag-mosklic
in the stagcarsd mode Lo verlly wmaduloe ouse+atinn, dsavar
ton KATKIEC-1"-DEJEA, the dliacviestie Tinting Lo bh

cpr-onh vronedure, Buk &t lsasl Lwo sagascd withbool crror,

DaltTor
Tefor=s and rewowve modunlcs glowly
and cerefaliv to avoid snaggloog meduls
cofponants on the sard guides,; snd

posslaly chengdize switeh sgeczdocs Zpadverisclly.
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Replase the Hi:i7 Test Cornecicr with =ho GOUEW=11%
cable, ond ohserve the same cantion as in Step F
sbove. Insert =kr other end ol the cable a2t T3 or
Jin of The Distrinutiosn nencl DL CERT&LQ THAT &

TWIET LY MAR I¥ THE CRELE. Ses Figurs 2-3.

Oannect tha HIZS {ar sn HI1S) connector tu ke Zirst
1lne and -up th: Diaanostios iz Txternal waode.

BPupeat this stap for each 1iro.

e OZCSX11 Swabtem Exeroisnr Lo Terity whe shaence

1l Maillbus inTeorlererce with obher syaten (dovices.

The TE11 ig -ow ready fer cannection to odieraal
squipmenz. IF BT4 (D317-R1,; anu Lhe connoakion is

=0 a bercizmal, a nall madmt calkle must he usz=d. fnne
poOdM, HI1Z-a4, or BOO2r poll medem coblon oill suwilice
[or copnectiocn hetween —he Dlatributior panel ood

Lite =arminal. Eowewer, 1E the HI1Z-a rull codacm u:lt
iy need, two BOOED Ela mahlse f{ons or «ash sloe of
£he eoll modewm welt]l are ruoguired. OF canpection
—= a Gall i0% or egquivalent modez, o RCOZRD-2% fook
cable i roeguired betwson Ltoe Distribe-dion pacel and

the medem. A1 of the eahles mestionc:d m2st he n:sdoered



2.4.3

seaxrately as they z2xe HOT vcomcapents of a standarcs
D11 ahipment. TE 20 mas (RA17-11, then bae 2oanocdinn
to tane Terminal s wy 4 rmysTomarn gupplied cable. Fun

—he echc tezsz for bBolh 25 mag ard 21E wi-laout error.

7217 Wodule: Instkalatinn

T ingzall che M/ 4[4 Moadule, perfcrm the follocwelog:

Tinrnare that the pricrity ivasert [(Level 51 is properly

meetad in Encket E47. ZeaZer to drawing O-Us2-pTATL-0-0.

Befar —c neranrapk 301.1 Zay a dewcripiion of address
mEEignmeite. St the awllohas at 472 suzh that the
module will >ezpond Lo ilk:s cAsusigaed addr-esa. awhen &
awiteih 1a closed {(an), & hiqasy 1 is deccded. wWher =
gwitelr i apen (Gffl, a blcary 0 i3 doeoded. He-e
thct sthe gwitoh labeleaed 31 cortospuoeads to hit 3, §3

te Zit 4, eteo. Jee Flguore 2-4.

Farclor gelectlion 1s kEy an oignt-poasition switcha at

E21 on z“ihe madels fsd . Whes & switeh 15 closad [eal,
 biwmarw 0 is decocded, When 2 selteh s ocpoen i,

g bivary 1 12 decaded. Wok: that +his is bhe apposits
of Lhe a2ddbesy mwizm:zhk fecsding,. 2lso note, tho:t switch

posizions #1 and #8 are net ca=d aand switel #4 corresncods

t BTt 1, #5 —g bit £, eto. Zelaer to Figqure =0,
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TLOT LAOK
Tnsert and remove mocules glcwly and
peralolly ko awadd sasggiog modole
cunpoeneats oo BEhe card guides, and
possibly changlong swllbekh z2ectircs

lazdvertentls,

Onnnoct thr BRUOAAS panl: ko JT1 on Lhe modnle(=) .

[Csors modu_els) intn —hoic aussicnd SPC =lalis).

Zkin this 9tep iT vou h=wvie: «m HITAN tes. cocnaclcr

ctherwicse do the fellowings

1. Cocniect the other end of the HUOSHES wakl:x ko
J1 sr J2 on the distrinutinn Aol (HITY-Ti.

2. Pun Lae D217 diagnostic Zn intzroezl {MainlLenance)
e fur Ltwo erxyrory frae passes. Retar to
MATIDRC-11-NETEZN, the diszguostic liaticyg, fFar
th: prusce proceiure.

3. Ga fo stop d.

ronnect ko othor opd 0o ke ECUSE cable To tho RAI1T2D0

tast oconnocokore .,

Eun the D211 diagmostic “n staggered modse for twe
a¥ray Zree pagees. LEefer tn MATIDLRO-T1-NZNREIN. tha

alageo=zkeisa figzing, for the cow-vonrh prododars,



Romoye bk ICAHE aahla Lemgn Bhee HR120 taest connectoax
and piug it ints J1 or o2 pn the dietrizution parnel

{E317-F).

gL the 2JECL,U1T eyalem eXoyslser Lo verify Shaeo

abaance of urilbhas laterieorsnee wikth aother systoam

The DZT11 12 now ready Llaor canncoetion bo oxbtesnel
eguipment. Thiys iy arcoarplished «f 2k 2 customer
E'J]:]:-lietc. cabilae. Whan Rackop Ly connp ek om0 khre:

echz tezz an each line withoaz any cfreorss poouriog.

N
For cuelomer Larminals Lhal ozn
el =fa=smit af roocivs SpoA sicula

directiza, The echo Zest car not be zun.



CHAPTER 13

PREOGRAMMING

i INTRCODUSTICY
This chepter providez basic informatice for Programming ke

ederipzion of each DE11 ragister, lku Inrmat,

i

DEi1. &
progromming constraints, and bit functione are prescnkted to ald
Frogrammivg and maintenzsve efforts. Special srogramming featuros

are also preseonted In this chaptex.

2.1.1 Device and Vectar address Assignments
Thke TE11's dAevice and ¢ector addrcsses are selocted From the

fleating woctur avd doviee addrass EpaCce.

HOTR
The device fleating address svacs ie
160010, o 163TTEE. The wecter floating

address aspace im HHDE ta ?TEE.

Its floating addreas =Space follows the TT11; DE11; DC11; DT

DUOPT1: LE11; and DHcl:y.

Ibts Fleating veetor spacs follaws the SCi1i: EL11/DLT1=2, D: DETi:
LHTi-2: THE1; DM1i=~BE and other modem coantrol vacTore; DRI1I1-A;
CE11=C; PAE11 reade=r, Pagii funchy DT DXE11; DLil=C, T, B: DJi1:

NREIT1y ZT4d; TPE11; DRT1: WiWil=w; ouli: D211 ; CWil; LE11-A: DWON:

3--1



arc LHTI1.

TE a =211 is

whave listed optlowna,

then

3

e =4 =]

m

H

L= g ] o

inmkealled in A svstem with any oF tho

vertor ant device addcoess

sheuld follpw the weotor and device address of tha oither options.

o esxamplas follaow:

Qpkion

GLEP

GAF

Gal

Al

n)- |

GhE

Aaddreas

TECGT0

1TEODCRN

TECOAN

160040

10050

1a0Caed

TECET0

16&i00

VaoTor

aan

CoanmeanT

Ko

Mo

qo

Ho

mo

Ma

o

o

el I
DHils
0Do11s
anlils
LTE11
L¥E11s

oDuc11

mnere

the simulest case whare there is anly one DEIT:

5

=

wZils



Hext, A myvsten with cns 2511, one DHTT

and %tws DEids.

aptian addre=sa
nIl: Tegqdis
GAF TEQLZD
GLE 1a02 3D
LHA 160040
16G0ED
LhPp 160L&D0
GTan
Evii-w
GARP 184070
GLP iaus0n
GLE tauo11n
GLF 14120
Lab 1407150C
neEi11 140140
nE11 1RO0150
Cap THOT%S

Vaztor

1z0

110

Fda

340

y OERe 040, ene EWIT-w

Covmment

He mare 0011743

DE1T1 =—uskt stark on an

addrezzs beoundarvy that

2 multinle ofF 20,

Mo more DHil1s

GTaN acdzrezz ie et in toe

Fleailng addérsge 2pace.

LTWHT11-TT addreass 1e not im

Floating add¥ehsgyg Loaoe.
Ao DRsls

Hoe DD 1=

Heo Dﬁﬂ11s

¥o Li11E

¥o -xCile
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2.2 JIEFISTER BIT OSSIGHMHEHTS

Noedmpirehenslve pictoricl of 2ll registoer bDit nmasignmente ls

shoen in FiIgure 3-1. The Tour Jdawice registere [DRO, DRZ, DR4,

and GRO) are eubdivided to Zarm six unigque regieters. This
subdivipion is acconplished in DR2 and 2RE by assiching road--anly
{RZ] or write-only (WD) stetus to each reglster. Eince khe raadicg
#nd writing o LRZ and JR§ accesees two reglalbers, PTP-11 pProcasssor
ingtructions that perform a read=codlfy-write (DATIR) bus cycle
connot be wged with OH2 or DREE. 3lso, DRZI permits only word
instrucltions, hut pither byte or word insktructinne may be n=zed
with JR&. NRO and LE4 have no procramming constraints. In all
regiater osperations, the following applics: read-only bite are

hot affected by ac athtempt to write, and write-only and "not-u=ed”
bit= appear a5 a binary 0 if a read operation is performed.
Specific programming constraints for eack reglster are discussad
in thke Collowing paragravhs. & dessrintion of esoh bit funcilorn

igs presentsd in Tables 3I-1 through 3=3.

3-2.1 Control anc Status Hegister (CELS

The egabrol and status rogistsr (CHER) contalne the statos of Tlags
and cnabla bits for #cAnning: processor interrupts, olegring and
naictanance . Ehe 1%-hi+t C8K has no programming constrainta. The
Toraat ia depicted in Figure 3-1, and it funeiions are dazoribed
in rable Z=i. Write-cnly and “not-used" bits res? az zeros to the

Dninus. and read-only bite arsz not affecicd by write attempts.
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Tablo: 3-
RS Sitkla
n-2 Aot Used
3 EIMT
4 CLE [clear)
o MaslL=r Span koahle

E RUYW IEYT Ecable

E]

LSE Bit Functione

Fuoootioo

A reads/write blt, wher sebL, czuses Lhe
gerlial outpul detz from Lhs transmitonr
to be fad kwack 25 serial inpubk data (o
Lhe yvecelwer. Bll lipos arm turpned arcund.

it 4 wleoarsd by BUS THIL and CLi.

3 rezdsSwrlte it that Lirge @ one-shot

zo gqunerate a 1i-microsecond reset which
cilpars the receiver wilo, all DARTs,. and
the ZBR. Rftexr 3 CLR is lgsued, thse ISR
and line parameters muet ke est sgaln.
CLE in progress is indicatqsd by CLE = 7.
#Hodem control zeglabters are rot aflnghed,

nor bits 00 thzougk 74 of RRLEP.

E readswrite it tkat activatos tnc
Ecanhery te pnakle the Booeciver™ TroAa-gmitter

arzl Bilo,. COleared by CLE akd 3715 IKIT.

A read write bit thet enakles Lbtse receiwver

interrupt. Ciearcd by CLH ane BUS IHIT.



Talla A«7] 2R Dit Tueccekices [(Conth

Bit 1Tit1lo Tfucetion

T BIOWE a4 read 2nly bit (hacrdwarae sot) that
gernerates & LOV IMNT 4if ZIt €4 = 1 and
Eit 12 = 0. The hit clears wnen the

EECE Ig resd orndé regeta when ancther word
reachee tane cutput of wthe s1lo (REOF] .

If it 45 =~ 0, RIOMNE can be vaed os a
flag to ladlecate that the ellc countalns

a character, If Lki* 12 = 1. RLOWE doee
not causs bnterrapbks bub otherwlse acts

the zame.

8=10 Tran Lines when Lit 15 =~ 1, theaes “hree read=caly
hits dpdicate the lin= that Ie resdy to
transttit 2 character. Sii 15 olears when
Ltha charzazcter ls loaded into the transmit
buffaxr, bot sets ageln If ancther lLine ie
reacy . h onaw line number could appear
within & minimoen af 1.5 mlcreseconde. The
Eita 0B-10 Tebarn &0 Liac D after a OLER
or BUS 1MIT. These bits are roaningivl

aely wken it 15 (250%) ia trua.

i kot Lsed



Taule 2=1

it Title
' 12 SRE (S5ile alevm
AnAat:l=)
13 52 (51l Alarwm)
:
:
i
i
1
‘ 14 173 {Tran Ink

C3E EBit runctians

Ifceri]

Tusmcitlorn

noroadferize bit that epabies ftae =ilw

alarrm and prevonhs RUCGHE frxom csuzing

intarruu—=5. ~- hiL 28 — 1. zThe

SAT aliows the 53 (it 123} to eause an

intexrueps after 16 entries ic the sila.

IZ ii Da = 2, =Zhe 33 can b used asn a

£flag. The wbit 12 cleared by CLE and 2USR

THTT.

&4 ropafd-arly Bis 5t Ly tno hardwars

afFtar 18 phRaracters eprber the 3llo. IL

canses arn intarrogpt if wit 086 = 1 and

ig cieared by CLz, BLUE THTT, and wxezdieg

the KEUF. When the =2ilo [Jay aicOors

152 = 1], the s51lo omst bhe empiicd

nocawss the flag will nst be aet acalin

untii 16 additional charsctere enter the

silmo.

A resadwrite it That allows an interrapt

if Wit 15 = 1 (TREAH Roady).



Taale 1=1 CE2E El1t Funetiona (Oontl

Blt Title Pumoasion

15 TRDY (Tran Raadsy) 2 rFoad-oniy bib set by nazdwiors when
A lipo nuarker 12 foand that has Ite
transmit buller cmsty and lts LINE EXREE
bit set., Tt 15 vluared by LR, BCE IKIT.,

and by leading thoe TBOF reglster.

3.2.2 Recaiver Buffer [REOE)

The Pooeiver huffer [REOF)} register contains the roceived character
Bits, wits lice ldeptification, srror status, and dste wvalidlIty
flag. Az one of £wo regletexs Iin DR2Z (RETF ond LIK), BRUF G
accesged when a read opertaticon is parformaed {write operation
accesges the LPR}. The SBUF revisteor has saveral procramming
congtralnts vhich are:

1. Hyte lnatructiowns cannct be neac.

2, It 12 a "Read Only" register.

3, TET or LGIT iknstructlons canrot ke uwaed sa ther chusn

+her lows af a cheresctbker.,

4. The reglster regulres maater scan Znable (3R k1t 5} to
e sct in «vdgy to e functlonal. When thile bit iz off;
hite 12 ©2 14 af the H2UF beecoamp invelid regardleesz of

the stote of bit 15 (pAata WALTLRY =2nd Lhe g£lleo ie held



1.3.3 L
The lineg

Lhe param
and rocoi
Faramaniar
efter &

constrain

eLPLy. The rogister format of RRAUP is dapicted in

Flgure %-1 and bit Zwunctlany are descrihed in Table 1-2.
Each readipy of the RBOELTF register pdwvences the sile and
preserts the next chéeracter 4o the program. Gitss 09
tkrauglt, 14 do not go to zora after a CLR or BOE TATL:
howewsr, they becorce inwalic and the elle i ewmpssad,
5it 15 [Ppate walid) does clear ko zere and is explaincd

1ln 7able -2,

ike Paramater Reglster [LTE)

parcmeter raglster (LPE)] 12 2 16-kit fogister that cgats

ztera {character and atcp code lengthks, parity, speed,

ver clocky far cech line. Eits 00-02 solect the lins faor
lecading. Lins parsmeters for each line must bs reloaded

F fbit 04 of CS53) or BOS INIT ecperaticon. The programming

L

ts Tor the LTE arc;
Lt is & write ganly register.
BEIZ or GIf instructiona are kot allowad.

d¥te cperatioos gcanxot be wsed,

[ Y

=11



Table 2=31

STit Titla

n-7 ECW Charcoter

B-10 Line ¥umker

11 Hot Osed

] FParity Error
12 Framiny Error
14 werrun

EATE Hit Tunctinng

Tunction

CEese blte contain thna recoived characier.
IL £he melected code level is5 loss than
B hits wide, the high ordoer hits arxe

forcod ta Zara.

Theee hits pregert the line rumkar on

which the pharacter was receivead.

Thiz bit indice&tas wheathar the received
bit had & parity stror. The parity bit
1z generated by hardware and does not

apoear ln thke EELE wowd.

™hiz bit icdicates inmpraper framieg (=Tof
bl® prot a mark] of the reaeceiwed characrcar.

and ran be used for breask datecsiion.

This nit Indicaztes receiver bpuffor
cverflew. Theo Pasuwult 1z a received
chaoracter whignh fs replaced by anather

recgived sharacter hefors z2terage in Tha

3-11



Bit

TZtle

Takble 3-2

EBIIF Dit Fupwticns [(Cant)

Furction

i, & cheracter ie logt but the
received character put ln the 51l is

walid.

Thig Bit Indicetss that the character
rpad Irom the silo [(R3UF) Ls walid.
Tha REEUF ig read untlil the TV kit = 0,
indicating an ixnwvalid echaracter and
ampty gile. Bit leg clezred by JLR and

Eus INIT.



Rit

1
i
|

Ienle

Tizle

Like Humkser

Charxacter Langthn

Stop Cods

Pard

cag

tur

Pavity

-3

LPLE bBit Funacilons

Functicn

Thege bhite selech: the Zive for

maramaeter loading.

These 9its se= the charceter length
for the eelectrd llmne. The =arity kit

12 not port <ol the character langith.

o 3

0 i 2 hbits
M 1 £ mits
1 0 T kEits
i [ & kEits

This it seis the Stor Coda length.

1] one-anit Atep, 1 = Two-ucib ator

ar T.5sinit stap 1if 2 9=level oodz 1s

emuloyed. )

This kit melects the pearity aption
(0 = Ho parity check, 1 = Parity enabled

oL THad and 30970

Thla hit zelects the kind of parlitw

selegcted (2 = Even Perity Salech, 1«



Pit Tizle

i

E-11 Speed Soivet

H)
4

132 EOWVR N

LPE Dit Puncktions [Tont}

PFunction

26d Pariey Seleet.) Zit 26 muet be

ge for thls bit to nmve effect.

Theaese bits select the TREAE a2nd EIV
Spefd Lor tha 2ine eelected by bhiks
D-%. Refer to Table 34 for list of

dvailaple baud Tates.

This Lhit must be set when iloalino
Paratctare to activate the rroociver
clock. [Tramamltter clock 15 alwavs
dmn. ) A CLR ax BTE THIT turna the

recelwer clack noff,

a-14



(]

I.2.4 Transgmit Cohtrol Resiater (TOR
The Trat=mlt Cowntral Reglastar contalne g2ixtesen (167 bita Ter

the ELa ppticns (H¥B12 mModqals) and sight {8} -ilts for the 20 ma

option [(M7274 moduled. The difference 15 that the Data Terrinagl

feady {DTRE} lices that maxe up the high hyte {(bits B through 0]
f tha TOR ars not used by the 20 ma oprions kbooa2use they do not

hawve modem certrol capabllities.

Tha higk byZe [M721% only) containe a Read /WUrite LTR hit for sach
lip, This hyte L clearec Ly GOS IFNIT cnly, not CLEk. When tho

high kytes is nuet uscc {KMT812 pnly); it reads back to the Unibus

2x all ferog. Also, attemphs bo werdlle Ipto It, wiZl

pave no sffecti. The low bkyte containe a RKead  Writo Lios Razbhle

hit for eaech lirne. & a2t bit allows transmission con She correspanding
ling. Paragrsph 3.3.7 explains kow To properly use this hit. This

byte 18 plsared hy CLE end RO TIWTT.

3.2.5 Moder Sitatuns Hegistar [MER]

Thia i=s & 15 bit registor wzod only with £he CIA optlionse {MFIB19
oofulel . The 20 @i options [(MT7414 moduls) do nal kazwe modem

contral capabilitiss. when not unzed, this rogilistsr reads z2)l1 serces

te the Unilkbus.

The 53R conalats of two bytas: The low byte i(bits 10 tbraugh 07)
and the niah byte fhits 99-15)1. The law hyke monltore the stota

of zach lins's Ring Iadicater (KI}) leady the nigh hbyte moalitora



the state of ceach line's carrier (o) lezd. The WMSR i= the

fead only mortion of LRG and ras the [ollowing Progracmiac

characterlstics:

1.

2.2.5
The TDOE=
Buffexr |

The nigh

It's &2 Rend anly ragister.

COR and aus IMIT nave ao effect.

1

it rfermat iz shown In Pigure 3-1.

Transclk Datz Eogister (TLDR)
cobnists af twa E-bhit bytea. The low hyte 15 +bo 1rapamit
TOTT,) &ani holds the character that s 9 be +rarsmitted.

Eyte I5 the BREAK reglster with fach line controlled by

an individual kit. when a DREAK hit is set, thke line agsociatad

with that bit atarts sending zerwes immediztely and contivoously.

The TUOK

racister de the Wrxrite anly poction of DRE awvd has the

following Frogramming charactaoristicos:

1.

2 Hrite only regiztar.

HIZ or BIC instruetione cannct he uosead,

Far charwoter lerngths less than 8-bits, the skaxacter

ioaded iato the TEUF dust bs right justifled baczuass

“he hardware forcoes ths most sigqrificant biks to zZero,

Thes BEEAK regileter has no affect wnen running ie the

Maintenance mads (31.a. CHS bBit 5 = t)].

o4



5. Cleared Ly CLE und BUE TRTT.

G i+t format 1 shown In Figure 3-=1.

1.3 PLOGSRAMMING FEATITRRS

The D11 has sevoral peoagrammine fzatures that allow contrel of
baud rate, charactcr locngth, stop bhits; parity,; and interrupts.
This section diacusses the applicaticn of these ponirols to

zoehieve the desired operating parsmeters.

3.5.01 Baud Eate

The =glectlon of the deelred tranemiseion and recepticon epeed

is geonkhroelled by £he eonditiocs of bits DB throwgh 11 of the LER.
Tabhls 21-4 depiets the reguired bit ¢arpliguration faxr each
cperating speed. Alszo, tke baud raote for each line 15 the sadc Zar
hoth the tranemititer sand receiwver. Furthermors., the rascaivar

cloek 1= turned an and off by setilng and clearing it 12 in the

LEFz Ior the zelactad 1lne.



Table 3-4 Eaudi Rate Selectlon chart

Aits

11 1a na & Baurd Retro

=
=
—_
—_
—
Lo
.
]

1204

=
[y
—_
—

1 b 0 A 13010

1 7 Q 1 2000

1 7 H n 2400

1 a 1 1 Za00

i i 0 1] 4300

1 1 i 1 Ta0o

i i 1 G Fa00

i i 1 1 Mot Taesd

3.3.72 Charnetsr Longth

The scloetion of ona af the Four avallalkle charzactexr lengths Ls
cantralled by bitvs €2 and 04 of the TLFE. The -it caondlelans far
Dits 0£ and 03, resgpzetlvely, are as fallows: N0 {5 Eavrsll,;

G1 (% Iewal), 10 (7 lewelj, and 37 (8 leveli. Tar oharacder

=15



lergtha of 53, &, and 7, thea 4idh ordcor bits are foroced to zero.

F.3.5 Stop Riks
The iength of tho step hits in a serial character string is

f tha DUrn, LF hi= Ok 14 & g&ro, tae

i

getermlined by bBIE 05
stap lanath is one uwnity; hit & get to 3 one gelecks 2 Lwao-unle
stop, unless the EH-levsl character laneth {bilks 32 zad o4 =2+

i) is s=lecta2d, them the stop it Lengkh is5 1.5 units.,

J.3.3 PariLy

The parlty optlon 1s selocted Evy bit 04 of the LPE. Paxicy ia
gnabled orn transmigsior and roceptian by =ettiwg kit JE = a one.
Bit o7 of the LFR aliows selactioe of even or odd parity, and it
08 must ke sot Lor kit 07 to bz significant. Phe pardiiy kit s
generated and cheoeXed by sardwars, and dossz nhot zppear La Lbe

T

RBOF or URLE. The parity erxor (ki1

rt

iF, ERGEOFN fl:'n.l:_i e et whoan
tho roogived character hed a parity errer.

1.3.5 Interrunota

Thea REscoeiverr Interrupt Enablsa [(RIVY and Zilo Blarm BEnaklae (GLE)
bitas in the C35FR =antrel +the wircumetasnces upen whnich zhe 7211

recelwer intsrrupts the PLP-1% processor,

If RIE and S24F ares noth cleser, the pRI1T saver interrupts the
PDE-11 prRecszgacr. In thile casse, tha progranm cogh porindically

cheaok for ths availazilizy of data 1lu ke SILO and smpdy £F¢ SILO



vwhen dats iz preeent. IFf the program aperates oif a cleock 1t

should cheek for characters in the SILG at Lsasht as ofter 2=

0
-
r

the time it hakes Zox Lhe SIL fi1ll, allowing a safcty ifactor
to Sover prooossol rasponnse Gelayas and time to ecpty the s5Iio,
The I0CHE bit in the LK w%ill sct whan a <haracter iz awailable
in tke SILS. The proJram caon PeEriofically ohoak hhis bit with =
TITE or BT Instruction. when EDOME iz ses thae procram should
MLy bthe SILG.

If =I% 1e =seit ardé SAE is claaxr, the DLe1i will dcterzupl the PZP-1
rrocesear to the ZZ11 receiwer vector caddross whan =DONE 1e set,
indicatisg the preegence of & charastter at tho hoetiom ol Lhe SILO.
The thterropt service rgutine can chtain the character by
prrfarmicg & MOW ivelruction from the RETUE. Lf £ths program theo
dismisgscs The incerrupl. Lhe DRE1T will ieterzupt when a-qathnre
abarzcter 13 avallable [waich may be immedistely il additional
choracters wero placed §in the SIS whlle the interrent was koing
perviced) . Altornatocly.: the ipterrupt service roatinag moy Fospond

to the ipnterrupt by arptying ihse 2IT0 before digmizszing the

iktexrupt.

if RCE and SAZ are ooth set: the D511 %il? irterrupt the FIE-11
nrocessor btoa the 031 receivwer wectonr when the STLO ALARM (SA)
Lt in iLhe S8R is set. The 58 kit will he sst whoo sixtaan
charxaclerxe hawe bheen ploced in the gilo since %hn last time Lae
praogram has acceseed the EEOF. Rocceseing the KRRUP wiIl1l oloear Lhe

il and the asscciated couvnter. The wregram shoald Lollgw Lhe



mrocaedura rescribed in Fareggerapn 3.3.6 w0 wmobky Lhe wilo
completaly in response o o s5ilo alarm interrupht. “his wlll

enecrse. that any characters wlaced ic the Eila wbile ik [y halng

enptied are proceBEsd ¥ the procral.

q2T=
If the program procoesses only 1E
cobrioe in rosponsEs Raoeach slle
alorr 1atvartornd: masrashors ocowing
in while intsrrupts arw beirg
procezsed will build wvp withous
baing countet Eky the 5ilo alare
circunivt and the silo —way ovemtuoually
ove-flow without the alezrm hoing

i3gued.

Lf whe silz plerm interrunt i3 wsed; the pavogram will not b

r

interzupted if fTewsr thaon 1% characters are receiven, Tno ordir

o reapond to 2hoit meesagee Suring reriods of moderste webivwity
“he PLE-11t wrogran sheuld parlodicelly emziy the s2ilo. The sconning
prricd will dess=nd on Lke recolred responslveness to racelilved
charazters. ¥hils ths brogram 1s z=motyicy he sllo 1t ekhonld esaurs
thet LYY ropgiver intorrupts 2¢*c inhibited. Thls should be done

Ey raising thke PLP—-i1 procogpsor priokity, The =L11s alarm latarzupt
patarn aen nignificantly rodeen Ehe EDPRP-17 pracesso¥ overhead

Foouirxed By thke DRI Yoooives by oliminating the rpead to enter and

cxit an interrupt sorvice routine cach ©ime a character ls zecsiwved.



Thi: Lranemitter interrupt mranle bBik (PIE) costrocls bransmitoex
interrunts to the FLP=11 proceesor,. TP gnablsd, the ZZ11 wili
intarrupt the ZNP-11 nrocesescr to theo LETT transmitter interruopt
veotor wien thke Tracsoittar Ready {TLRDY) bit in the CEX 1ls ezt

irdlecating that the 0211 is rraoy Lo accept o character Lo hbe

Lrancsmitted.

3.5%.5 Emptying the Sila

Thue PIogran canl emptty the STLIE Ly repealsdly perfomming WIOW
instruckticws from che RBUF to semporaxy sborsge. Bach MOV
instruciion will cepy the bothom character 1o the 5110 = 1T
wan't e lost and will slear out tho botbtem of the diLd, allowiag
~he noxt character to meve dewn Tof acdass by a subgegeent MOV
ingtruction. Thae program can deterrmire whet 1T kaz eaptiad the
STLD kv testicg Lhe DATA VALZD bit iz efant wazd maved ouz oFf the
EPCY, 4 morg walue iadicales that the SLLD has hoaen emztied. The
test can ke performed convenlsonbtly by branching nn the conditicn
code following each X0V inetruction. A TET or EIT iwatwurntion
musi nok accesgs the LEOF Lbscause thosco instrucllons will cauvss the
pext eatzy in the 2180 to mowe down without eaving the currcnt
bottem character, Furtchermorao, Fellawicg 2 MOV from the ERUF, the
et ocharzcber in the silo will nct 22 awvailakie Zox at lsast

1 micr-ocasccnd. "terefore, on Tast OFN'a. the mrogras mad- LS
sufficien— i-smeuctleons ox FOUs <o cnuswzs Lhat zuacoessiyws MIVE
from —he LEEO- arc sopare-ed oy oa mioicws ol 1 micrascoond. This

will prevernt » Falun iociezticn 2f an omply 5ilo.



A TreanEmitting A Charzoteay

The program contrals the DE11 transmitter throughk Sive reglisters

cn the Ondbus: the Cortrol ond Statuae Registsr {C&R), the TLico
FPararckter megister (LER), the T.ine Enakle Register. thro Trapnsmitter
Bulfepr [(THUE) and the Ereak Zecister [BRE).

Following DRI initislissticor, the program oust use the PR rrogister
to sppril'y Ehe speed and character formeait feor gcach line Lo ke

uged apd mysk set tase Master Ecen Tnakle (MSEY kBt io tho DSE.

The zragraem =hould 2et the Travsmittor Iokeovyrupt Eoable 7ZE) bit
in the CSKE 1f it warte the TFPi1 fracsmittor to operzie on a TroJrac
interrapt bazis.

The Line Encble Register 1s used £ pnaklo snd disable transmiesion
Srropaen lipe. Ooe it in Lkdas elight hit royister is assoeiasted with
wanh line. The program can sez acd o¢lez2r hits by vesing HMOY, HOVE,
BLs, BIES, BIC apd BICE instructionse. (If word inztructlonsz ars
vaed, the Lin# Enahl: Royister and ths DIR reglsters oh HTE1%
mecdulea are =imultanecngiy accezesd. |

The DZ11 trarswitier Zs controlled by a zcantsr whiah 1% constently
locking for ar enablicd lise (Line Enakle it =ei] which ftas an
empty UART Lransmitter huffsr. whesn the scanner fiands suck a lins
it Zpads tae pumhoer pi the Lline into the 2=bit Traevamiz Zise Wember
[TLINE) fleld of tho CEE and cenz the TEDY kit, fatocrrupting thae
EoOE-11 proceszser LY the TIE kit lg est. The procram can claak tha
TEDY it by waviny a chcracter for the iadicatsa lirs Znto ths

TETUC <X hy wmlesaricc the Lins Enable bik.

L
-t
La



Cieparing the THDY kit f{rees =he scaceer Lo reegume its search

Tar 1inee needing service.

To initiate krasswiesleon on ag idle line, the pragram shocld

set tho TCE kit fex that line sand wsit for whe scaraer Lo ragquest
gervice on the lime, as indicated by the zfanner Ipadipy whe
numbaer of tke lime in=a TLTHR and setbtleg TRDY . The program
ghowuld then load thke cheracher 1o he lranapitted inte the 1TRLD

by usitg a MOY¥E irstruction. If ickterrustys are o be ﬁEEﬁ. a
converleant way of starting up a lineg iz ka4 sat the TCE bitT io

th# mals prograc and let the parmal feansnillber 1sterzrupt routins

ioar the charzoter Into the TE0OF.

HOTE
“ra scapney may fiad a diZfarent limne
nezéing gezrvice befare it Lirds tke line
Lzing etarted up. This wil?® ooeur 12
otner lines request sorvics hoelare bche
ecanner can find tha line broine sharted.
The program maat alwaves check Thr TITER
fiaeld of ke C3Z when reaponiing to THERY
to gpserse it leoads charzcterz for the
corrpet Lipg. fssamiecgy the program
soFvices lines as regeested Sy the Boconner,
tha soannur will evertuzlly Zind the lins

bheing s-arted, I7 sevoeral linas regulre



WOTE lnnt)

servwles, tEhae 2cakner will rermassth sordics

ruricrliy order 23 determined hy Linea
cumbor. Lire 7 bas Lthse highest priccity

ancg J1irme N0 thoe lowas L.

To contircue tramomissinon on & line; the program shoold 1eed taaw
qoxt character to bhe transmitted icto kb TRETT each Simes ths
Ly

soacno:s roguests service for the lizne as indiceked by TLINE and

TELY .

Te terainate btrensmission o oa line. Lke procran locads the lest
charscter normsally and woite For Lhe sgannerd Lo reduest an
sddizigqsl character for tho lirg. The progrsm clearxs the Line

Tnable bit at this time inetead of loaning the TGO,

Tha normal rest condition of tke Trooamithbed Leke lmad Lor any
line is ke 1 stata. The Drealk Reglster (BERK) is used o agply

a4 cantineaouws fero sigral Lo the line. one bit in this cight bit
register is assveiatnd with each line. The lire will zewain ir
this conditico s lony &5 the hit r=males get. The program
akhounld nss & MOVE Iastructian ko accoess Lhe BRE zegizter. IF oo

program contiruesz tz leoad chazecters for o lire afi=r =aftting the

hraeak bit, Lranzmitter cperation will appesr oorral bo the progxzan

daspita the Lact $that ne characlkers can be trangmitited whilo the

lino is ip 2k wantizuouws zero seedlng statse. Thse program ouwy



nge Liodln facility For sending srecisely timed zero siquala by
sntting the break bit and usieg Trapswmit Keady intsrrupts ag

H timcr,

It wmhould ho remembered tlhat =achk line in the 2211 12 dovula
halfered. The program wmust oot zet the BRE kit Les soan or the
twa data charactersz prezedipe the break may net Ze {ransmittoed.
e program mi2i oalsa ensare that the Line returas ko the 1 state
at the end of the rove sendicg rerdod wefore frunsritting aew
additicenral data charactera. The Zcilowing procedura will accompidszh
Lhiz. Wheo the scanner recguests soervico the fFiret time after the
preogrem haee loaded toe last data characeer, £he program shoulsd
lozd an all-zaxo charscter. Wher Lhe scanner regquests service

the second timg, the preogram should sk the BRS bit for the 1ine.
At the end of the zero sending periad the prograc snould load an
all-zpro charvacter te be transmittoed., When the scauner reguests
gervice indicvating thiz charactur bes begun trangciszsicn the

crogram shonld clssr the IRE bhit wod load the next dsata charactkez

1.3.8 Date Set Cortreol

PR models with EIA interlécses include data set ceniral as a
standord feature. The program may sense the state af the Cnrrier
ane Eing Indizcalor signals froem sach daka set and may cantrel the
state of the Data Tarminal Ready =zignal ko wach dats satb.

Tha T¥oJre@ uses three 2=bit reglsters to aceess the 0Z17 data

set connrocl loglc. Ope bhit in each reglster Qg assecoiated with



azch of the B lincs. There ars 0o nardware interlocks LelwWasen
the dalba set control logic a@and the rooeiver and transmither
logic, Any Tegoired ccordination should ho dane onder orogram

contbral.

Tha Data Torminal Iesdy (DTE)] regieter Iz a Tead/ wvite ragistsr.
Zectingy or slzaripy & it in ifhls reglster will turc the
appropriate Data warminal Roady sigral o or off. The program

oey acoess this registos with oard or byts Ihetruactiona. (I

word icstrucktions are used the TR and Tiue Trabkle registera will
Le gimmltaneously acsassed.] Tha OTR reogister 18 clearsed by the
I¥IT elgnal on tThe Unibus but is oot cleoared 1f the srcgram clenxrs

the D211 by setticg the CLE bit <oFf ths CRR.

The Carrier Zegizter {SRR) and Hicg Rogistexr (RINGY zre resd-only
regliztere. The program oan determine Lhe current state of the
crrrier sigral fer 5 lime by examining the approrricte bli of tha
CRAR reygister. It can determlose the current scste of the *i1na
ignal by gramipicg +he zpprecriace blt of the RIKG register. The
FLooIam <an sxamico shesoe rogisters separataly by using HCVE or
EITE ipstruckians oF can @xamnine ther as a elngle 14 bit ragiaters
by using X0V ar BIT icstk¥uctians. The NDREI11 data est control Zogie
Aoss mot interrupt thz PUP-11 pracesgor whan 5 carrier or Ting
pignal changes sbatae. The pragrem showld periodiczlly =zzmple Theas
regiertaers to detzrmine the gurrant staktus. Saepling 2t 2 high rate

18 NMOT nECeSIAXY.



3.4 PEDERASKING EXAME LES

Thr: '_:L'll'_-:':-l.-.lirlg five sxRatiples arn sample provrans larc the DRI
-:.']:-‘l'.il.'.ln. Therne exaliples adfo proscntcd only to iodicntc haw the
L1717 can b wged.

Exampls 1 - Tr':t'in,'lj,?:;i_n'__] thae Lyl

The DE11 15 icitimlimed by, o powseI-un ESguENTe, 4 Ceost
instrustisn, or @ device cla2ar instructiorn.

Zevice Clesaring the DZ11

ooasd 01273 SThAT: MOV Y ED, FOER igetk hit 4 in bthe

LOMT0GE o00dEd . iBF11 eantrol acd

ahlnad 140160 I status roeglubsar.

COTNOCG CA27av 1%; BIT 20, LEZER iTest it 4.

Goi0NG afonaa

%1012 i&0100

aoi1014 acis?d GHE 1§ ;If wict 4 dis =meill
igaet, the hranch
yeandition is brno
rand ths dswvice vlear
rfunction iz still Iin
iprogresa.

ooia1e cacoann H9a5T e devwice zlear

;function Ie complate
;and the 2217 hae bean
ioleared.

DFCcEE = 160708 = corntral and =staicus regisbtexr eddress



Fxample 2 - Trans—it bieary cownl pattsrn oo One linr

corn0g 12737 STRERT: Now G EL, DEULGE ;Set bit 4 in the D&
aniog: poackd ;rontrol ard eteTus
v sreciotar.
nginod TaEDIDLO
goinoe 032747 1% BIT £#50, MZLCEL 1Taci it 4.
ca1n1n a0agza
poiciz 152100
noiss & Qo ayd E3xp 15 sIf it & i= 2tlll ==t

rthe braprh conéition

;18 rus and the devige

selear fanotion iz stiil

'1in PYXOofTreERSs .

acinie 42737 WMasw tn, [ALEPR shoal the poaramoetbers

CO10ET got1aan ;for liks 2: & Eit

oo1cza 164102 icaavackar: & stop hils
;P10 haed.

0g1024 c12737 | mov k1, DEICE ;Enagble libe O

;trangmittar .

an1GEs goc.cal

noni1cin TEDT0d

oninzEz2 12737 KW fm, DETER ;3et scanver spnzle hit
acinad 200043 ;S ln the cantrol and
o103 180i00 iptatns rogister.
opican ackoon CLE Hi JEek binayry @ouet

speittern Lo 22F0.

i--25



Exampla 2 (Conrtl

CoaT0Ez aogEysy 2% T3T NECSR

nc10ad 120100

001048 100275 BPL 38

Ja105s 110037 wONE B0,
=

goyacE 1460104

aoai1osad 105200 TyzRr 10

Od1°9s5E TOeET BT 2%

C01a&0 nanGgon HaL'l

R = Raogister 0 = Binary Couny Falttern

iTeail Lhe Lramsmitirer

fraady Lleg (hit 133 .

i If hraceh concéiticn

falwe, aontinue:

-

H a

joLtherwineg hopt amcaia.

DZTOE iLogce characTor ko ke
jLransmt hEod,

iLncramant hinarcy ccocunt.
;L wreanech condition 13
ifalse, Ehe hinary count

sPpabter-s is ormulete.

PDRCER = LETT Cortrol ace Status Zecigter nddress = 140100
DELPE = D211 Like Parsmoter Zeaieter Address = i4019%2
Lerok = 32317 Trakvsmit Juntrol Regilster Addrass = 150104
DETDR = DZ11 Trassmit Dats GRegleter mddrnmss = 160105

Baample d - Transtlt & Lhipsry count in Mointenarce

Logopback mode. with the raceiver "or"™ iIn
Cutput receiwvsed data te coan=zcle,

oot1aonag anpsach TLE RGO
noizoa 412707 ot I 1 A
DO1204 gao14nn

tha intorrapt mede.
itet bilasry counl
tto aero,

1 *Lat E1 to Eixrset
raddrese of data

JEunifer.



Example 3
Ch1206
gow2in
aciag2
o01z14

n0i 216

ngm 224

oat122f

dDTESED
on1A3E
LI R
ACiz2ia

ga1240

gc1 24z
Ga1xgq

DOt E4E

Zon)

CiaTne

coyloo

N12737

nc1iod

COG3Ich

anEnat

ann3ENA

12737

Ocalzn

TEGTO0

n23Fan

coooad

iadi10d

0ar1Ird

L A R I

n140:1

14027103

oy

MCr

[0 IRt

BIT

OHT

uaow

fINT, RWTLC

(EVEC+2)

20, MECER

IC TIRCEHR
i7
IFBLT, ZELPH

sInditlalize siack

iaalintear .

T S kT

routine.

Ll

;3et up

rabatua

-

FEAaC:T Por

St hit 4

—_

M=

wr

nkhatun I

-

Test bit

if kit 4

get, ths

-

—

rend

funckinn

w~

IprGgTrass.
rimad the
;For like

rcharacter

Ay Fy e |

conditicen ia

tahe devleoas

intorrupt

Proceas0kx

woardi foar TFEI1

intorrupt,
in tha

anE

mistar,

4.,

ig etill
branch

LY e
Chsamn

iz stili ic

Forametarg
bD: & vit

2tep Lite:

-
s &



Example 2

o137

CoT2R0

oc12ed

001a64d
00136ia

no1270

[ I I
01274
Gl 270G

ac1:200

J9vanz2

{Cont)

n12337

200001

1ab104%

c12737

[l U

TGo:00

105205

[ - |

coav¥T?

Havw 51, NITCER

NGYE 0o,

IncE B2
Bunz 2%
BX.

DEZTEOF

150 heaud: o
;-j‘:lal'.‘it'_-_-'r FEece lYar nn.
iFnatle linn ©

rtranewmittzr.,

:Turn SC&nNner on,
;jenakle racelwsayr
siptexrrupta, ard Loon
jidmes back on thersealvas
FTest Rbke Eransmittor
jrpacy Llag.

s If hranchk acandition 1is
_lfa.'l.*sq'., cronbEinuc
jotherwise tewt acall,
;Load clharacter to ke
;Cracsmittead.

iincreament binary ccuntc.,
;:1E Dranch condition is
ifalas, the alnary count
petiern 1s complata.
iPzlit Zox lask characstagry
ftranemlioted Lo b

Fracaeivod .,



Zegoivoer Interropt Servicse Louwitine

no13504d ciavTI MOV NDZERETE, {E1) ;3tore roooived

COTEUE 120102 icharactor in Mapsry
itazle.,

ani3aia D227 21 CMP o op10a3TyT, i Check for last

an1anz ou3In (A1) + ;character.

RERE ooidoi BED ,=+3 ;3ranch conditicor is

jtxune when laost
seranmemittes: charsectoro

jiu recedlwead.

oo13ila gogeg o2 ETI tF=it rocuitlane.
po1323 o127T0i MoV #1400, LRI rfoniktimlicmg podinker
oo13a22 ooi4an sto gTart ol rpeeived

idata buffer io wmemnry,

noi3zsE 105737 3% T8TE 1LES iTest to see if consals

Do132E 177hHES iig Teadv.

na13sn 1Ch37FE BCL 3a sWwait, and tsat mgain.
s IE condition ia meti,

no0ilzz P11137 BOWE {Ri), TR rbransfer character

oo1234 1TVEGE6 P CONSGLE.

G01336 T22TES OMFP O ¥1C03TT, ithank for last

aoi34n0 100237 iRi14 Joharechio.

go12a2 BRTATG ENT 33 sMot Sinisrted if
roopeition Lg Lrue.

ani1z4 aonocg HaL tfimigh=4d.



IVSTC = D311 Recelver Interrupt Veactocr Rdiress
DECSE = NDE11 Jontxol and Etakuy; Woxrd Address
DELEE — NR11 Tilas Parakteter Roegistoer [Writs Oniy)
DETCR = N%11 Trancmids Controal Hogisteor Acdroes

DETEITF = 1711 Transwmit Buiffor Addross

Pl crns

DERGOTF = OR%1 Fecediver Buifor Address [Fesed Ornly Ernglisteaer)

TE:E = Telstype Panch Etatonzs Hogistor addrase

TER = Tplotvenr Punch Udata feglister addrezas

daanple 4 - Trxskemit and xacelve ln Haletenance moede on a alngle

line. The Ewitchk regilater kibts SWRCO-5WALT holis

neztitern icharacter).

Ltrhe caeslired datz

ool0agD 212730 SZTHRRET » »OU IR, T2TIR ;jSelect the line Zowx

20100 2 a0pag 2 i

traszsomitbing cn.

rChonse ore al wight.

anioad 1Tad1a04d lvimm #1 Borlachnc,

oo100& M2 Now #I'ax, DeolR '

Celect Jdazgired lin=

231077 aTTaI rparamatscs for

(M I s TEDT]A H

.
v

tranemititing liaw
ard Turn on receiver
for that linwe.

8 lewsel rcode. & 8ton

rhits, and no parity

selacted,



Fxamale d

oo1014
bol1dle
ODo1aEd
ooazz
no1ag:zd

noi1aia

U103l
coiniz
coYa34d

Q21638

ot

012757
oaaas0
Ted100
oa=737
10100

106375

1137T3E7
137570
TeC10E

noczZ4n

i 149.2EK baud selevtead

;not nsed

;Customer

used for

-t

JTLurphsas

2E Daud L5
bv the

but carn be
diacncetic

to Speed up

1the transmit-recalve
rlacp ta maze LL ezaiser
L BRapc,

MOV ¥u, DRCSR retert scacnmer and eet

rmaiotenancs Bit 3.

Teet 1: TST DZCSR tTast fur hbit 15
ritranemittay roeadyd .
SPL Teet 2 ;Lf the branch condition
iz Talee. the transmitte:
:ls readv: 1f trueg, doa
stback and test Avain.

MCVE EWE, ;Thpacd the transmiz

JETRUFF 1utaracter fxom the
sSywitoh rocistar.
W s aperatlan. Thie

rlpaation can bhe changed
rhn & Branch instrocilon

il amly tesi 1 3k



Sdxample

ap1adn

T B F I

ngin4dad

=
£
—_
=
1
4]

gdi1054a

og1a572

0g1254

oW FLEL,

-3
e
-3

£l

L

(%

fdesired (raplaca 030Z47%

swith O0C0CT71).

iDelay eguoalse

o

icorstant that will

fallow erouah

ithe reacaliver

time fox

done

rflac o =of Fo:lore

jEercveling The

t'Lhe valuaz wii

*with Lband ra-

[IE-RIE
1 charnyo
= &nd

‘proceBesr. Thr

joorstant ociwern ig

igoodé for 19.2K bhaud

jon a PLE=17/05,

jTest kit 2 =

sdore flag.

recelver

rffhoa She hranch:

roonrition 1S
rthe reveliver

;flag ise zet.

jIncremernt del

iXE the branch

jeorclitlon i3

redplay dinmonazs

FRoeel Lthe DF11

Lrag,;

done

ay -

true, the

finished.



Example 4 [Tonti

0G1a3E

Oc1aen

dxamal

nc120d

L]
=
=y

i,

ac1204

ga1m2os

OGd127d

ootr2t1i

no1ra2n4

no=21e

no:zZan

noizal

=
=
-t
ba
)
19

oo122e

o131

poiazni

160102

qCa7nn 4 TEST 1

S - Transmii o4t ceacTve on oA single

aldrm in MainTencnie mode..

c12706 woW o F1108. EE
coaniodg

S12737 OV §33, TVEC
co1274

Coo304

co5037 CLR TVED 2
CODE0E

Gi2700 0w FLROF, RC
LCis0d

Ciaval oW F1, Z2ZITCR
cooond

10104

Glavy3y Bow 17470,

D I ODZLPE

ied1ai

ireceivwer buiffer to
JEnygisier O,

JLapp tacs and
reest oagala.

line cainmy sileo

ripitialize mtaak
:Pointer.

tInitinlize tvenEmitinr

iwvecTor cddraess.

iInitinlize troanswittor
iweclor srocesacr 2tatues
iword.

iRot first acdress of
ranadl cdata kanle

dinto RI,

ibknable linpc D

shransmithor.

iZ2t un lipe marams=ters
iand turn on the receiver

scleck for lina C.



Bxampnle 5
oafiig
no12en

notadd

acized
oDaizds

ngizsE0
Go12E2

01240

Go126aa

no1Zoe

NdiZEE

ngci1avyd

R B R

tCent)

o132y

56250

160100

QI2TEY
n2acon

TEQ1 00
ca1Tya

03720

Tanigca

oDoogz4n

noazdn

TEQTTd

012700

co1304

nonyad

MCY 50050,

TACER

BIT #2000 %5,

MY DERITF,
fRo}+
HUT

tis i

BHI 2%

NIV ¥CETF, LD

GR 15

iEnrahle tranarmitter
rintexrupt and sila
ralare. TUXrn on

;amanmor and Hzintenancs
imode.

;Teat for pile alzrom.

sLoacp uwntll =2ils alarm
Jilay sats.

JRead DE11 silo
;receiver huller autzut.
iDelay to allow nodi
iword ik asile to Eilser
idown to the sila
Fockpul.

rhata walld ast aavs
iThat word iz gaod,

ige back for marc.
15310 nEs been semptiad.
JRoinitlalize data
1hahle addrasg pointerx.

1o LE again.



Tracsnttier Interrupt Service Roukiae

goi1 274 112737 i¥ MOVE DAT, MRETIUF ;TIransmlt
an127€ oecEh2 ;eharacter 252
RN 16006

Cca130 2 coooanz LTI

1304 100252 iword #7

1308 103252 .

1340 100252 sword $¥16

1342 Aehak2 shata walid oot Ssei

1dharacter is irvalld
noTE: It 1= possikles to get more thar 16 worda becaunso they are
being mut into the sile siwvltanecusly with the reading of the =2llo.

Example § - Scho test on a single line. (Tranzml- received data)

="

2010690 Da2Tav STRET MO% $P&R, DFLPE ;Toad line paramaiers
1fexr line heing ussd.

not1an? L1507 3 rLice F3, 2 bit

ooians Ta1I02 rrharacter, 2 stop

B=3%



nxample & [Tont)
thite, wo paxrity,
;110 Lkaud, and receiver

jolock con.

Do100g 012737 MCV $#TL,IHF, pEUoR ;Tursn lime $#37

Sav 010 ocantTa jtratsmifitor nn.

agi1 o3 18104

adigid o127a7 OV fn, puosn iLlurn sganner on
no1aie& onnods Fiset CIE-5)

07020 1T&0100

agt1oaz 105737 1%: TETE DECSE skest (bit ¥} for
onic24 TEGT D PELCHE

oni10:zeE 100375 BEL 1% pIE kit T la not scik

rgo aaschk and tost agoin.

dé1osa 0a&5737 28 T3T OZCSFR iTeet (it 15 for

oa1a3? 1E€CT40 i TEDY

gao1c34 fou2Tks LT, 23 ;I it 15 ia not et
iye back and tesl acaio.

COTRAE 13704 OV RHEHUE; O :Rerad Hepeliwed Dzala

nag1ian 162107 WO Into RO

it eds 116037 HCGWE K7, DaETCDR s Lran charactex

DoToad TEOT DG sjinte D511 TEUT
1Register for
rtranemliting.,

ool Gdg Qoo FAS R 1% irnpaat.

J=40












ol ifofiltlal1

digited equiprnent: carperation




