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1.1 SC0ME

Thiz puaual poovides » coamplei descripéon of the DU
Line Lnterfave, inchuling inzullaclon 204 promamming. The
Level of discwsiun assunes rhat the ceoder 3 Gamilior with
sz clipgital conspacar thoeor:.

TFis chimler cortain 1r|1.||ll.‘|..|.-.t|-.‘:-::,-' ialmmaticn. tncludes
Lechiquzs and
westems, 4 gerenil deseripiinn ul L DRT L, a0 shoesizal
drsl,:rirl don ol ahe T, i :‘:|:l:'.L:iI-i::|Ii-.‘:-_|'|.=1 and an

HIY L1 ol RA T o alita eornmweniginLica

explinziion ol enphneerivg dineing coneen Lz,

1.2 DATA
SYVSTLMS

TOMBUNMICATION TECURIDLLES " A

120 Duin Coremoumication Technigues

There are wevnrl tecknigques wwed Tom e mmslar of dala
cormEdaicmi sigaals Bazh Gas its paticular advantapes
and diszdvancagzs.

L1201 Miglse Ehowling  Standacd  Cato
Taesssens are sent i surne Tonn of oalse code Thaeme ars
sveral warielies of pulsed codess wsed i the Dansfenal of
gl frodigilel e Binaey sigoals, By Lhea veoy taoe, ar
rzlural gleinesis fos dopiral daca oodes. Such codes are said
wn e in MRicasy foomat.”

A formacted bivary ol ean represenc diflecenl swinbeis
ly By allowing suitivient Boory zlements for esch
sembal. I we hink ol oo Bboury dizil dor w7
iepreacnting sach svmbad, we huve ooy Deo clumoss: oo
symbal reproaontzd by the Con™ stine, che nlher teame-
seneed by the “ofF™ st Wish sack o arrarggEmeznl, we
could 1ot e “on™ o ore shitke repressad Sno’ gl the
“oft™ or zero stale repesenl Swest Wedls i owonll he
ditficalt with speh an arnmgenenl, we winchl corvey
mrssapes of wovery Hrodled satuse Troenca remuale staliom
(such o3 the snswer (o Y1 e lemoerabore al o stlion
ez 707 1),

SUMMTI T calinn .

I-]

CHAPTHER 1
INTRODUCTION

IT. inztesd nl Lgirgg e l|i1:.*~r_q.- |Ji,e.:il e pinir LA IS0 6T, W
1150 Dwell, 'wE fRIVE Irors |.'||:|r.-:¢_'-:r'r'-. Ly gl |-'r|1rn. I:'Il.:r
cluzice Tow o orebidl code wes Berited oo w1 or 3, Our
cholzre far a taa-bit eods fe fovar: 00, L. 1, oe 21, owe
clhioss o 1 reea-lil coafe, coer chinfos 33 l"it",.fll.: HLEE, CHOL, O30,
ni |, FURD. 'II:II:_ |1.|‘|, arel PP, 10 e b slovewen thgt Foer g
e with a chamicler ke ol 'n |_:-:i|-, e rranher of
slui-aiiers mviilalle will e 27 1 warmnuricg ers sl
insleced ol callbce thess codes cns il coles, Twouddt codes,
2., -':'Ié_-f are cnlles] rie awel ::|1|_|:-.$:_ Lwenr=fe sl l'ua;jr-a: rh.
Althwaeh sy whitriey wneaning, cane be umiyrll:d lix o pemle
Claractz, 11 mcee pazigal Toe Ui cajorily of operilinus
to et the eharastees epesanl nwmbe e, oo aliom roaeck
apucee, 50 loctzre of che alphahei Tnosddiune e hese,
suTn snEcis] vodes vee characeers For other nicanings.

1.2.1.2 Puise Code Treavamleslon — Ly inder o andauic
cende chuocseters, it 2o poceseary o arrangs theo slamants in
poweny Phin okl oleear thcie eeropticn withaut uneertainty,
Thews are cpverzl techniques b owhich this mzy be doas:
these techniyues G0 dote we broad cuteperics: serial dnta
dravsindssion an:d pamallel i reznsinissen,

Bocause the TITNE s o seral armmmmica lisae inlerGige, ney
seri] data transeni-sinn echmigaes will be disoased .

Thae ae van basic lechndques 0 sdal dalg owremis
siceizl asy nelacnous amel osynchroanons, Thewe mwa tech-
pigaes =2 welioas o Uhiird, dsecheer ooy, will b diseussed in
the Failaaving zergragzh-.

I'hix 1egch-
rri||||-.-. ruahles gt to he rpnslerres ax 91 becomes jailiible,

11,2120 Asymchronmus Herid Transmissaem

Tlrig - '|J-c'-k.~:i|:-ir! by Frammirge sach daile chiracter wilh g I:r._gjn
dgie (START hit] aral smeoewsl stesal {3TO0 Rick, snthal
the sgnipntal receiviog the dala Ohe interfice: Tecaiver
ks wicn a Jdara chaszclar i bewe presenial] on dhe
cornmranicacion lice and whio e Lins is tnacoee.
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Pigars 11 Asynvhronns Techniziue Eonial

Henwa, eacl: charactar consists of three pars: @ START 21,
the data bits, and £ STOF hil (Figwe 1-1]. A START 56 i
a line sizte (uspally &= s=ved hat Tasta for 1 bic time, The
data 3its repreerd  the sctuai binary chaster beoe
trsterred. T ooy applications che chiaructers sre & bats
Inpg with the lcasc zignificrn? bir being weur oot and
received Nist. A STOF bit s g line stale {ugaally s anek shai
Tasiz fov 1, 142, o1 Z bil thae it ind.cates thae gharaeler
cranenussion i= gumplae. The STOP bit coables the
intertace recziver 1o check svnchronizasion afles e
charoceer toansmissiun. 10 the STOP bit i pol meceived
propecly, Ley, il 3 uel presentad on e line imomeisly
after thy Lust <Jatn hil, tha characton reocivad is considered
eTromend anl relrmanidsion @ acceasary

Clacking et Ly merfucs tozvsnit e aral necfoee receiver
g asgvchromws  lasoizsion is previded by a0
ililTe ran L sinzoces that areasynclnoasit mooe ancthzs, The
aansutter clock s cepabled when dasc iz asciiabls o
sransmisgion and ciocks 10z characier ono the ling. The
recoiver clock ja maablod wiwen a START bic is detectsd oo
the lpe aod samples o dzta bits o ey are pocsea sl un
the Ifne, The tecefver is 2lso couipprd with o counlzr o
courls the chacuster  bits meceived. When o amuplee
chameier ard o 5101 b ooee mecedved] |[The Toeeiver st
knenw the nomwber of bits per chemiser], the meoeiver clock
s i blee] il the rexi START B is e tecied.

The asvachomous serial i trmemizsoon teehodgue bas
e fallowing adwamlige.:

g Lum by perscaed sasily by clactromechunics
eepuipanen (e, Telete pe™ weyboardl,

. Cim he oweed =ity o dnve mscheniy® eguipe
anenl (ege, Teledy s princes.

L]

Chaactens cad be senc ssvnshoenony G Licy
bacuoene avdiablz ) Bezauas cach chancier 1as il
corn avnchronizing infocoinion.

The disacvancuges of 3o wwerzhronous werizl dals mims-
TS Pecamiep e gre

a. Separate tinbng requicct dor both rersaurtar

and recziver. Ir

b Lhstoddion
vupensls on
lacoane senchromiced. Aeee Eiiortianm in rhess
sagpeences will alTect the celabil:ry with wlhich
the checten iz asse mblad.

Hegime e raceivar

St HE

s silive

e “HuillEEs

Specd Lmisod besiase o rezscalabls ameunt of
marmin belweer chinaclars st fiz built in o
aczomniddaly st d

re

il. MeMicienl lecante al loasc [0 hit caes e
T nired o werid & hdts af clala. TMa 3 bit time
I il oim ol 90 Lukes 11T hil Licees oo
Lranesler ® bils ol gyl

1A 1EY Sviwbhwonons: Sernal Transmdsloon — Thas el
nique docs o wse START and ETOP bite o accaragplizh
svnekronizacion. Ingcad, @ enire block of data l[.*n|:.=:===a|g-.ﬂ|.r
iz preveded on the Uns By oa syuchronizine code, When s
imlarfince regedver ragopmize: this cole (heneetooth refored
oo osviee shamoerd, i ks inoanel, using o gugne,
azganibles the duta characlaes which Milove, Heuce, a v Lips
asvnchronouws  technegoe, the ecooer most koos e
numbsr of bits per claracicr.

Fhis 1echnigus reguices thut 1a¢ clociking sor the inteofnos
trmsnsiLle= anif inlerfice reoeiver be ]'r]'-n-.-iljmi ¥ 5 SUmmUL
clock soee, The clinck 's.i_i-:rlil' i |_'|'\-::-'.'i-:||-:|| 1 the Iramsmitier
znd reczver nn lines eperie fooen Lhe dam bine. AL he
brananutter. the clock sipnal seoves Lo ghck e dela anlis
the line. AL the receiver, the clock signal pares Lhe dala in.
Fipusz: 1-2 ilozreazes the Limwoce oo a ssonchroonons cnmnm-
nicaticn aystorn uging modens. '

I!!j_'-:i-:".:.-'[:r: & 2 mepistered tmcemark of Teledy pe Corporatbinm. l"-
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1] Ll | . 0 1 0 1 0 7

2 1 1 o0 1 D
aaTa g8 | L[] | ' I
!

1 |
HM——— 5THL GHARAACTER ———fehit——— OATA CHARGCTER =i
1 1 |

1i- BEE

Figure -2 Svnchromoes Fornman
As ahowmn ia Fione -2, P iboedenn prosides the clogl, the 2, 'The vcommon-sarTizr eqoipment coquiesd o
caarsnueier eszals Lhe okia o the Fre on the posicer aocomamiodace s me<d: of opcracion i oere
eoang edes of e ciock aned Uis receiver spmples he dara on cxpenswr  than the oquizment regoired for
the cegaiwe guing edge. 1T Ik iransmicter pouass at aow . agvnchronooz miodes of opesstion.
tesie sl Giils Ly dnbshin the clods, e rocciver witl ooncme ’
1Y) :».'||'||:I|E = lire, swnekrenizziion is lest and the d. Mrihanical 3!.'_|'Jj|_.'IH:r¢l1t copocat  HAarsTGiE  or
restiirler ol The rnussiLe vwill be aoroone s, Teocivs this format lﬂ.i.[:i:[l}-'.

e mitvamrages of the syrchronods serial dats transmission

chmieus gre: 12.1.2.3 lsochronous Serul Tronsmission — This tect-

nigwee is camentially (he 1mimsmission of spenchroncus dat
ower 0 seacheacous medern, Choractzr syachrocigating is
geltiowsd wia START and STOF Bics; o common timing
sowree is vaed G bl Lhe transeit ler amd cecciver.

Ao Wisderr tming sources can e used for both
travssril e sienl reppiver.

h. [ntoiface  roceiver  does el repuite o k- The | ; ¢ 4 | |
12 sl e & Larva aelwamils
saenchranizimg logic as the asyochrmoees lach. t AU e .'n aa nE.‘: ke '_': vimtiges over the
nifue dozs ssynehnmews wechnigue, Clockice Mor isnchronen: epere-
' tiens everale: from the moedaong ool & synchoomous to the
s e data: hewee, ! opres - L
o sy eficient Berauss these are ne bt oones the veredres does nolorenguine clock

wslend with the usz of START and STOF bus. ;‘{"'I‘-“'" ""”‘;3 -'Jgifb] and distortian ar-itvity is v making
Al hits wn Che lne are dats, sich the coxes prion nEler sneedls poasble.

of ke syre chamrcters an the beginning of *he

LAl stresirrs, ' [.2.2 Dvata Commnvication Sy scms
Ao Taw dlistordun wdtivily hecae the tming is 220 Syochroosus Systema — Syonclironous modulztat-
sl alung with the datn, demadulaces: Cnodeins) bove oonicesd a Wigher rate of
) : o data cransmisionr an ey nche oo meadems v a woee
k. Higher speeds cre achivvuble becuuss of the low grado fzeily. The watwre ol these fensinission icchniques
gl or liom sensitivity, ez alza el in higher efficiency by eliminating the

weed N synchromismg miumation will every charels .
The disadvandapes of the syrcloonois sccial dars trans-
mission seshnlyue are:

Tl Toge dasagn of inlerfaces o a synchranous modsm s

. Clharscret masl he senl svochrosae by, el considersbly easer than the design of an asynchronons
asyocluanowsly {asvocloanos Lacsussion b intziface beeauss thees s no aced for bit synchoonizetion
desirable for mozt rcal e z@ad mcchanieal ard snmpling hardware. Moar syncaroncus modems supply
applicaticns). _ all the 1iminp nceessery to receive vach Bl i i made

swatilable Froee the modein. The dilficoliy in desiguing o

b. Oie brotime adéed Ioour mvdsSng fon the senct e inuclene Seeace iz 1 desen the capability of
daca-kit stroant con cinse Lhe entiee e o SO G in e measage fosmars wzsd o gyinchroaos
be Faulty. CONLE NiCALIo0E.
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Tubde 1-1

Represcnin tive Message Linies
Cleace: =r Me=iinimy Fuiclivai
S Synchronizing siznul Eslablisn chimaler Craming
&H Starc ol heading zismal Trecudes blosk mesage hemcdinge charaaler
5TX Sturl ol dext sipnal I'ceandes Bleck of texl chozaelers
Flx Il of toxt signol Tarminates a bk<k ol charactens starimd wilho 51X
ACK Ackneelcdoe zipnal *Aardmative ockaowledgmens of mewups roceived
F-1.4 Mrezative acknowledos aignat *Mopative ockaswledgmens ol messupe roceived

TAUK qivt MAK ace el T I slabiae Uoe! moceivad e nwessige oo Lhe slation Wias ooriiza e W o,

N iz not the purpoge oF Lhid warwd (o Jiseus the format
for synehsonows cormnunicnlion in deiail, Llowaver, a briet
deecription oF these frrais is onlined Belew w tazititote
the reador’s undarstanding ol syrchroneas intecfucs desipn.

Tdle Tone

Procezor Te Trominal

Beeanze the gyncfuanmts Lracidmisygor lechrigus provides i
crly Bit covavery cming. chere must Be g oway 1ooeslahlish By
charuerter freming and megsage  Troging. The i ageoen- ol
pHiskad by wvsing codea (ueually ASCITI thar are azsigned Mo 5Y
svnehranons messape tormacting guarposas. Replesentative ALK
ressape codey are Jisted in Table 1-1. a¥ M
avN
A ypical cnessage 1hol might be senl beleeer T devics: Y
[ terrinul swd i provessorh follows, S0H
|
Tir Tercninal
Mix. 4
Terminol To Frovespr I
. ATX
SYN !
oy Balance ic
SYN 3100
S0LL |
"' LTX
Uerr Torminol LEC {-:lm;lh charnet=r)
Idl= Line

N
ot
|

Terrmiaal Tn Processor

Rzq. Balanee '
of Acpaunt SY\I
Mo, 14373 Y
| avH o
FTX 0K
LRC {check chisracrer] |
Ml Eine

J




1222 Cuapuoter Application - Fleclionic computens are
oftzn comnecled inlo commuTiciinn fystems 1o lelp
seznsmif ol aroeess dipien) olila. By usiog woripo
mestens lu vonzeatrate dats Mronn nuany Tey-peed lariiats
aeer nne woics prade iacilise, significant Smpooverents 2an
e e i che S1teizney ula dara commi-ricalicon 3y steim.
Si-cz mcdr  lanzrange CoMIEicalion  systome ane
wwaected theosgh commae cerer Tavilities, & comruoris
eafion @ystem nsive o compurer shuald he iacesfacad o e
wrrieot epe ficlily. Thesr enc Twe hinhe 1y 368 oF comrmn
carcier  Fusilities o oduch comipaies must be o inles
Faccd: aser chronnus seral snd spnchoonone serial, We i
alrzady nuinterd oar D advuntopes and disadvnzges ol
these v pepe of Faclitics, [heed v these adveronges aid
disadvuntpp=s, Takie 1-2 shuws 1vpical gpeeds ol =poli-
catiors ol [hase Do tochris s,

AR Eown i Taboie -2, ibere aze three basic covnmunicacion
applcacinos 1o be webve? By Lhe computsr comamunic o,
CRameT:

Low speed lerinunal cquipmen?, suck g5 Talety pes.
Klelizrn speed 1 minal equipnwene,
el zrgnmapual2r comannications.

1.3 GEMERAL DESCRIPFTION .
The I mtertove is a sngle lne, prowram coniroled,
il lehuffzrd commication inteduce. 11 prowides serial
I parallel snd pocallet looseiad data cooversion, E1IAY o
TTL {tranastartracsdsior legic) and TIL 1o Bl soltzpr
Jewal convession end modern cerceal tor full or ball duplex
gnrnftication nesteos,

Tha DULL 35 compalite with @1l PTYP-1 | femily romputers
and iz avsilablc ir tan medels. Model TAC1 DA is the bask

wersinn 2nd 15 completely combined an the M7R22 riedule.
The basle vorsien i compabible wida tag Bell 201 senchrge
nos cnadem o coguivalent. hMadel TUT]-L4 i simiply The
Tasic vession adapred o curreat mede opoostion, The
TIT-FA wversion comsis ol the bagic M7822 oesduls plus
the DEIL-G camens amde eoswcirter. The DUT1-EA s
conmpatibly with (he Hel' 303, wide band. svoctimunons
medom of eoquivilenl, A Lymcal commeniiulicn <rslen
psing el BT is shioswen v Figarz [-3,

Intockies np=ritisn & :nﬂ]pl{:hﬂ}' QresEria costralled. The
mude ul ppersation (@ynchoonous ur acimicios), Shascte
lengll |5, 6. 7. o 8 Bits plus parily of sxlected). pocicy
emithle amd zenee dodd o evend, seng caaraster oonbigu-
ralivn, and duplex mode (AT o hals) ar 1] selsctad via

the proarar,

1.4 PUYSICAL DESCRIPTION

The DUIL jmfzclis i@ completoly contifred onoo sngl
M7E22 Quad Integrnied Ciredin moduls (Migere 1-4). Thi
moduls can be meeetred casdy o the TLHSTT procossor
amall  peripheral  condroller dlor (eeeptions ouled in
Chaprer 37 o1 o ome of Tur slers inoa BOLL-A or DO-R
peripherol mounling panet.

A DU operating puwer iz groeded b the snousiling
pang in which it is inslallel. The power ia taken ffom the
ranuting bex powcr sippiy. Bor peoper operation, lhe
rlule reguines +5 Y E 22 A, 1SV ENLIT A ant 415 Y
B A

The renunling 2ansl also conoects Lhe THI L to the Unibus,
All Unibus dnpraltencpur gigoals enler aad leava the medole
vig the smumling panel ping. Bater oo Chaples 2 or Unibuz
1o rwrime panel connzetion.

Taobls -2
Computcr Communicntioms Apqslications
Bl Agynchronous Synclibmaius
Tow Flecinanechanical teomineis swch a3 Crperations teod 1 he agychondus at

1 L AN0 haud

Mledinni Llwbafiared reominals sush as pagser

30K ke 3000 band Lipe readers and punches, cerd readers
an line printers.

Ifigh ’ Mot froquerdy used,

SO0 B ol g

key huard ootz and Teolety pees,

thcse aperds.
Buficred termuinals such a3 dusplave,
huttered card readers, and line prinic

confipurations,

Lrdereomyn BT cosinwnicaions.,

TElA - A standardized set rf gzl choracteridics itimae dnratieen,
eillage,  wnd  vursenll  epssilis] By the  Eleerraoale  Indngdsbes

Awesnidnlizn.

Ln
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LMTER=L(E
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[E-FAL]

Fip;ur& 14 1'}'pic;|l Curprnwrjediom Hysiern |-|$i.11f. the [T L lederlee

Mujur T comapemienns are alse labeled oo Figoe

1-1: the ncker serteles wmeh cre wsed o selzet the -

intaface Unlbue addezsa, the preoney plus whizh deter-
mines the bus request (BR) peasity lewel of the cnoorfacs
{ER%: plog normally instslled ac taccosyl, the SAR
{rezziver) and SAT {transmittes} chips. snd jumipers WE,
Wa-W0, and WY—WI1S {2 complote description of the
jumpers is provided in Paraprapl 2.1.4).

L5 SPECIFICATIONS
bnviremmenral, rlectrieal. and pertormence sporitizations
tor che DUIE] ape coaneaancd i the following paragraphs.

L.z1 Envirommecotal
Aunbicot temperatone
107 to 507 C (50" to 122° F)

larive lumidity
20645 o 5%k (witlaut coadensatinn)

1.%2 Llectricsd

L2 woltope raquincments
VA LA
-1SYEQITA
415 WA A7 A

Elacirical Characrerlatios
Llzptrizal charactoristics of thia iatzfacc mect BLA
ctandard BE5-2320C aad PDP-L1 Unibus Incedtacs apecifi-
catione.

1.8,3 Perfirmance
The Tulliwing parsgraphs digseuss the baud ace liomilibions
o the THT | and calated pragiam oaspanss .

1531 Dend Rates for Syochronons Communica-
Hims — B[AMCITT™ baud rate (LOK baud maximuni) s
fimitad by modam and dara ser inteofoce level convaityea.

TOCLET - The Conadvive Conrdllex: Inlerrabiong Tekezaph and
Talepanas i oan wdviasey ceenrdlies: calgblizhed woder (ko Unibed
St ieeng o e el o I e Kl chpndt oy,

1-6

Cwrrenr mede apzrapmn (100K baud maximan) == poasthle
only with tng T 1-EA. Current mode speed s Jimitcd by
T iz,

Lwcn choeph the DU can coceive and oansmit infor-
mution ar srch a high rate, it may, in most cascs, bo
imprectical. Sincc the sepnee of 1he dats butfors oolica
gadecy on she peoprany, Tietle time il aow wouid e k2Tt for
crae events. This probles would be conpronded o the
amrezFass woe agcraticg in M duples nweede.

1332 Baud Rarcs for  lsochroosus Commuwniea-
tens — LLASCCITT bavd rate (10K bawd maximum) iz
limired b dnta st interiace level comwercers. Crrocnt mode
operation b rate C1IO0K buud mexiziam) is dmiccd bw
PIED Jeyme.

[.6 ENCIMEERING DEAWINGS

A zomplete set ol crpineering druwinges encitled L0111 Line
Incerfacs, Lngzineediog Dmiwings I prowide] with ech
ipreThasa. T he peieml Il\.ﬂil\." :5_'.-r'u|-:-:||ﬁ wieel nm Lhese |'Jr:|wi1'_|2.ﬁ
ame yJeseriled dn lhe QAT Logo: Aondhaok, 19T Bpecific
sy and canseniinagg are aleo inalvded ia che POP-11
e akanealz. The follewing parspraphe desccibe the
sipre nrenclatere-canvenciors eed o he drawing cet.

1.4.1 Baslc Sirnal Nenes
Sigral mamiee ik the DULT price aet ace in the fulowing
b Savrnin:
SOUTRCL SIGHAL WAKL POLARITY
SUCRCE Indiceres the draveine nember of che print foom
wiich Lie giginal odginacea. The drawing number of & prict
g loaled i the loweer vighs-hand ecrnoy af the print citle
hleck (173, D2, 03, T, T, sod DO,
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AIGMAL WAME iz tlke proper name of the siprnal The
rairves Oeed ooy the prind ser are alea uecd in this manuoal Torc
correlatlon etween the tao.

FOLARITY i either H r L toondicate the voltoge 2ovel uf
the spnal: Hmgans 43 ¥, Lonesns growcd.

For cxompie, The signul
5 T DOWEH

oilglnatez an abeet 5 of the cooinsering Jdrawings and i
read, "When TX DOKE is coue, this sigrul 3 a0 +3 ¥

Unibua signal lines do nol ey 3 SOCRCL indicarer, Thess
siprial oumes pepreseul o bedirecticnal wirsORed bus. as
tesull, mulriple sooice for s partoula bus spmal exi=l.
Eseh Unibied siprial tanse 18 profixed with the wond BUS.

Tnterface 5;ig|'|.a]s. fed o or reccived from the Del: 200
nodom vig che Berz connector on the MTR22 smeadule we
proeeded by the jack and pin punber in pien teaes:

(f1-00 ElA DATA TERM REDY [This aignal is
shivar on ongineering drirwing M)

Entcrface signals fod oo o ecoehred toom the Dkl 306
modcim wa thie meucting panel Dackpaoel wising amd
DFE |-G Tevc] sonscrter ars procaded by o M7E 22 muodnle
pin rumber

AF] D@j-DTRfIJ il

La.2 Fllp-Flap Stmal Mames

Elp-lap apnal names add an oxors dimensicn, Althoesh
Mip-flaps have only two ootpote. four signal names are
pemsible (Figwie 1-5). The ¢ore rcal ootpucs anc BN TN
1 H onoaan 5 and BN TOME 0y H on pin O The tao
additicnal outpuocs are simply che real ootputs eeidontified,
RX DOKE {11 L iz clecrrically the same as BX DOKE (4]
H, and RYX DOKE [0 L = clecrricelly the asme as BX
DORE (L] H.

e rnToMEL P

. |:\; B
HE J0RE 1L

R JIHE 131 L

rir
b
N _
t— LI PRI

LIE-L 1

F:gu.-rc 1-5 Vlip-Flop Signal Isamzs




21 INSLALLATTOM

201 Mowncing e DU i the Cormpunter
There acz toeo THINE nalalletinn contiguacrs:

4, The suntard  comfligwtion, i owhich L
LRLITV 1004 juetfges wilh the Bell 307 ava-

sl roeaaes e lein eyuivalend,

b Tha cwnznl vieadz contlgwatior, in which the

DU -EA ntarfzess with the Bell wide band -

205 raadzm o cquiraioat.

2111 Standnrd Cootimenten — o this conlipguracicn. .

the TIWIL-DA can bz moounted in the smel periphaccl
;ontroller dob in the PDU-1TM0S, 100 35, 404, 45, and A0
PIOCEsents oF 0 oamy oac of four slots inocee DOE1-A o
DOHL-B peripheral mwouncne zenels (ldrerz 2-0kn The
DOHL-& mounting pacel ¢lipure 2-2) is used in che
POP-10E aod 20 compercrs, wlile the DD LB (lrizooe
23 5 vaed i the FDP-LLADE,
enmipatora.

MNOTE .
The DT 1-DA conneef b monmded io-the amall
periphoral contodber dot o the PDP-1115 and
20 proceRsE. )

0 1-A aed TITA-B mounsing requirsms ats anc somswhat
cilerert. Whea wsing dw: DDI-B moontiag pancl, *he
BLTT L e sinpaly nstalicd o che cmouating peboel; howews,
wlen using the TTH L-A, jumper WG {enginsening duewing
O §oaond mndule GEMC must also b installal. Jemper WG
Fiysieawes o woltags droppdog cosistor and thy Crsd00 oefuls
comver s the Full-wavs Teelilisd TR Yoy wmonr oy pane
it sienal s posiciee o wollee wekich iyl dsies
the ETAa lewvel comyesters. Tooinstall the A38H0G o fule,
procecd as foilows:

1. treslall the S5000 modele e siot A02 of the
Tl -A.

2 Coormesiz | wize beteezen A05Y2 gl ANI2W3.

10, 35. 40, 45, and 50°

2-1

CHAPTER 2
INSTALLATION

3. Corneot & wers heeeocn AQZME and CXXIT,
whcre KA i o sl Tocenion of the M7R1L
madule.

HOTE
Jumper W16 must not e ingiylled il the
Tl & being insalled i the DDDI-E
meh Ml Pl

2112 Cofront Mode Confignmutivn In thi conlfpu-
jaticn. the DUTL-LA must be inghetled i e TOD1-R
Iswing pansl as showo o Figures 24 gl 2-5,

. MNOTE
The DI I-A meeniing pamed caniot he wsed i
the eorment mde cunligumdisn hecose i1 wil
pnot accomouEnte dhe 137130 lewef convesler.

2.1.2 Tistalling the Modem Cabde Elomess

AdiMarand eahie is roooired o connect tha LHITL o b
Bell 201 el than oo the Es0 303 modem. The
BUOAC25 cable hareoss (Fimsz 2-6% i3 uzad der the
DL LL-LrA |.'\-:'\-1|ﬁ..:ur.'-li||-'|!. the - BCOIW-25 c=ble hammes
Lnrs 2 Tig sl Nor e DU E-EA confparatioa.

To mstoll the gibess, mefa e Figuie 2-5 and procesd as
Follones:

1. Pusilicat the - Berg connestar such ched the
canrector name and pin nomber markings ur2
wisthle and mate it tully and squaresy willh {he
Berp  corrnpctor oo the LHITT rmamdolk
(OULL-DA  contigpuratier) or the TIF11-G
conravtor mendul: TDLT1-E4& configurnion}.

ra

Alipm the Céneh cenaelm (DT -DA contige
rliamy oo e Barndy conneaocy (TRU] 1-EA
coaitfiguzation) to the receptack: locsted on the
rizar of the medam.

3. Matc the copoector and tighten the two holl-
_deorn sxrews using o screadeivor.
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HLOTS

[ SLOTS

SECTIONS

A
JKIBLE IN

ISEE WOTE 23
GRGO i
uo L E GraTe
P OwWER GTETs

UMIBE QLT i

ISE £ WOTE 3) L7

MOTES:

Ml'.'lUu'I'_r_ S0 WILW
12297

*GRANT Cortinulty Madula {GTEF) ML ba deallael i aweh ahal that ki Al Fid rdcdivk mn nlar g Eesyin: monlnba.

1, Conbkomowmted inchots 1,2, 3, 0r 4
2. Cem e 9H or GO 11-A
3 Con e R0, BO1T8 or MBAD

Lioure 22 DULL-DA {7822 Mudule) Mousread in D00 1op -

EECTINS
A “ & E *
!
UM BUS IN
ISEEMOTE 2D Grete
|
BTN

1

[ . --
UNIEUS CLT J—
{5EE NOTE 31 ' :

NOTES:

MOGLLE SIDE Wi &
h s i-m1aAR

"Orant Continuity Meddula 43727t must be instaling In aach Sar that dood 00 Faoslse 8 (seaco logke module.

1 Conbemovred indos 1, 2, 3, 0rd
2. Can o MAN] or BC11-A
A, Con b MO, BC11-A or WD

Figure 2-3 D] 1-T0A (M 7H22 Mexlele) Mearied e DD 1-B

24
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SECTIOMS

H B C a E F
; JHIBUE IN —
{SEE LOTE 21 BraTy
-G [Fa-G
2| rOMMECTZA CoMIEATER
SHOTE 2] | {HOTE 21
L0713 |
3 ! FTET+
e : —
“ UMIELE OUT
ISEE NOTE 411 GYET.

MCOOULL SIDE VIEW

-z

*Srant Gontinuidy Madula {GTZT} wilal [s inelbsd in esch Hot that does not rzesie an Inehaes logic ok

MOTES:

-

. Can anly ba mourted m stois Derd

Cam v ME20 gr BC11-4
Caiv ba M520, BC11-4& or MBIG

Ll L

The DF1 143 mmnector and convartor mus Bo mauniad i tha e sl i ghe MTRE2F moduls.

Figura 25 TOTTT-EA 0WITEZ2 Moeadile and TR 1 EG Converiend Mownted oo TIT2L-B

213 Unibus nod loteorept Yerctor Address Acsipnmeots
The Unibw: and iotemup! weeror uddeeeses nwse be detor-
orincd pror ba apecaiing shes 2001, Toe Lhdbus aididress is
el selev bl e inkaoupd wecons addresscs ues jumpe:
wleclinble I:'l"itl;un‘. 14 It ':1h_l.-.-:i-:::|5 Iiezicon] .

The Unibus uddress (ulse oeleroed o us 1he desice address)
iz conteolled b on sowker swilvhes Docaoed in the sddves
eclection and muode coatred lowde, The posicon of thae:
gortchas determines the ouguicesd addres:s stuse (0 ac 1) of
bug wdidress bils 1202, 1o tuckar seich is we? e O, s
sailch vowhicls are ciosed aned oane adidres ol e ol 4 s
pecguites] wn the related address B0 o sfdees e 1017,
Thenee, elecirically the 117 m lriwes iy dlewivze splilrass
wilhit: he E!I.g,I:-III- TACCEN Lo 0 rwewer, Piziln
Equipmenr Corpiatanm sollwione respuies that the deee
addsers Fall ®oclun the Moating addeess ange of TAOGI0 15
TaATT0. Befer o Appendis B for g compleis disctssice ol
DU TD addseas aszicnoiciits.

NIFIE
If a device addeess in wdected which Talls
ouldde the flaating addeess reoge, the soflwane
rnust e imsdified accordingly. '

1.5

The intezoupt voctor addecszse are also flosting and ace
citablizhcd at the factoror in pccordance with the woctar
slidocasing  scheme  described in Appendix E. M it iz
neveasdry o chungy the woctor addecss, simply chappe
Jurnpems WHOWH A s eegquined. Jumpers ace cut to obrain g
hgriil wemo, Jl|'.r||_'|u1'- wWdOWTd are lngaled] in the i_'r'.tf]'ru:p[
continl logic Caopineerivy, drawing D), Thes: jumprers
conimnl wecton addiess s 95 03 hence, vechior pcdresses
call be goucsatsd within the ranee of Q00 oo 774, howe ver,
shitwarc reqoirs that the vector addrese fall within the
MesitZng an =z g ol 3000 777 '

NOTY
If n wector address is sedected] which Tplis
auiside the footing address range, the soflwans
orwst be modified neciorlimgly,

214 Jumper Asmiimmends

Jumpeos s uzcd o vasious poiees oo che U T circwilre o
icrrase flexibility and 1o mcst che Tleanag vecior icddress
recuicemere described i Appendiw B For o omplede
desgcriprion of the DU L jumparzs. iefer in Takle 2.7,




PEMALE (CONNECTS T
EERO B MODLLE]
CORMMECTDR

(DEC NO. 1209%41]

25 FT HAFRMNEZR

MALE
CINCH
COMNMNECTOR

‘DRSTZ™M.1

ICONNECTS Ti
 MODEM|

302 &

Figore 2.6 BCOSC-25 Cakle HH!‘HIE'LE Llzzd to Conncet DU |-EA e
_B-E'" 200 Modem

21.5% DMrinrily Asdgnment

The piictily level is deigmmined by the prigrity plug loczied
o e DUET moedele, o= DU ||-.‘:-'r|:r|.a|”'r-.I Thaz a pragaity
leve] of BRI, However, the grieily nay be changed oy
gimoply replacing the BES plug wilh o plug wised for 3
diffcrcnd prioTity level, ' .

NOTE . . _
If the priosity bevel i chunped, the sofiwane
must he medified socordingly _

231 INITIAL TEFTING

The DULT must Be tested prior to placlng the unit inlo
eperation. For nidil  lest proceduccs, cefer o cthe
enginaering specifigplion, A&PLHI]]-04, which i pro-
vided muth cach T deliveradl.

MOTE
Before minning digenostics on intetface nwade]
UIT-DA, disconncct the modem  cable
(B0SC-25) from the vear of the modem and
insiall the modem teat coonector 33 dhawal iy
Figre 2-9.

-

. _
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Lalde 2-1

Jumper As-dguceenrs

Jamper Mo, ood Locidine

Mrrtnal Contioaration

Func L

WD

WAE

3. Wo'Di

WY WA

W 5T

Wio'Tl

Rzimaved

Ity Hed

Listalled

Llaariry

I < Ll el

[Eeinoved

Tois jur=n @ay e neallal m erable Tho rceciver o
senchoicg  mirnally upon Teesiving sl one aene
chumaelar, herchy nepacing the roonal requieman: of
reoeivig bwn cont puoud svne chimaciers in achiow
eenchremizaiinn in the cteenzl zvechromons mode.

This jumper mmay he emoved 1o diwable (LR OPT L
{Ciear Oplion], thersby proveotiog cleating ol hits 03,
02, and 01 in the RYCSR (acc Chimd=r 3 [or bit
descriztions),

Lhes: jurrpes may be semowcd o disonmese e
seenhry data chianael orpyern the rmodem znd the
E0e ], Removed at customers rape-L.

These jumpers coreroal (he wcewer and  trzosmitler
inlarropt wector address [Fatugmign 312 ) bics:

Jumper Address Bt
Tl BE S 03
Wi BL'S D4
LR BES [0
Wiz EUS D06
Wl BLUS D07
aE! BUIS 05

Thiz jumper ey e romoved 2o nkikdl The B1S NI T
irpart o the ivignupr eootol iz (Rewoeal only <0
P12 peozsaon 15 vsed wichent kA optica. )

I his s st e installed 56 che 111 7 i mmeansted in
g IN3G-A peiplzral  ooooling el (Paraeesph
111000

-
g

[ —
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CHAPTER 3
DEVICE REGISTERS

AND INTERRUPT REQUESTS

31 SCOPE _ _
Thes chapts provides & complels deseripzion of the BT
device regignors ard ihe imeriupt ccquests emnploged o
sureice thnsc reoisiens,

3.1 DEYICE REGISTERS

Al softwzie coatrc, of the DT T is pervormzd e mzang of
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addreases, Address wssipomenis wn he cliinged v the
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430 Bepiater Address Assimumeats
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igled e Table 3-1.

1.2.2 Remster Tithe ongl Bl Agsdgnanents
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a. RIECSR - programmed snd menitorsd (cad!
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OULL, b b prenle ol og=aticr. Gynelao-
pons o ochramas ], won! le-gath {3 A/, T.oor 8
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wondiruro o,

Table 3-1
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d.  IXECSR - programmed amd meecneed freads
el conteal  th: XMTIE {haesnitoer)
i of thi interfacs., (o corirol the ~eseing
auid imdvializatan of the and Lo
cancmnl And moodier e mabisscece mode
opacatinn ol the ntorface,
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iraktlaoy,

. TELUMIE peoganeeed Dsrite onled o -
yire purinilel fals 1o the incerfacs XMTH o
serial irnniggion 1o the moder,

3.222 Dit Asggnments — The S nares indicie ihe
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wr writennly T oore aowiys m2zad as G Ln the sume tespect,
atwempts o propzerm che “nar uied™ bits or “realamle®
Isits hwve 20 oIl o the bid

Thz falliveding Tiguies ard tables desoribe regisoes cundern, I"
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Fafies -2 1 hecnel 346 ha bet dascoipoeooe.,
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praccezon. Tae prosassor will dsae an INIT sgnal tor oy
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8. A prowpreried WESET ingunction s procssal.
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Taple 3-2 (Cent?

Reeciver Stana Begister Tt Descoiplion:

Bit Mantie [ Hop bl
13 CLILTTESD Thiz bit tetiects the slole ol the Clear e Sznid liny Prowm (he
O em o Hendd modcm, When s, Fis Bl o2 zates thuae che moden is or il
ready o arcepd odla T Lhe reerfaze for toansmisdom.
R ad-only 3it.
12 CaLE I Thia fir reflords (ks <Lele od e nieden carsicr. Winen scr, this
(i tzrier) bit indivaces e arcier is ap. Read-oaly bit.
il EC AT When (e internal senehroneiws mode L selectid, thic hil ds =
TRepeiver Ao ved whan (e propa wnbe of foatimeous sene charmt ers {ediker
Doom 2 wranally ser Tor 21 have been cesedved. 1T ex Lzl
wentclicmiag o isechronods mode s selectedd, this Bl collows
the wLale ul the Bcarch Syne bit (hit Odoor s regisier), See
Puracruph 4.3 for HOWH syrcmonication inlumoation.
Read-only; clearad by IVEL, Masier e, and SCH SYNC (T
[L(Szarch Sy making 1 Lo O Lamsilion,
14 I LAY LA Tluz hir veflzet: the slate of Hhe Secorday Reczive Daty line
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Sanz repisier do pot cavae s ROWE iateompt peovided nao
cnars &g dotestod. e, aic 13 af $ic BRXBRL) i elzar.
Tead anle hils elearce by INLT a0d Mastor React.
il X TIOME This it 5 a0t whea sencleerization las becr avhioved and a

Reczarer Poned

chzracter has becn loaded iceo che BXOOUY, proaided the
STERIP 8¥W0C Ei? i3 nor sot. I the STRWY S MO bat iz sor and
T roeeived charaorcr s 2 sync chamaslor withour cryors, Le.,
bit 1= of the EXDBLUE = cicar, s boo will not oo sct.’
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Regmiver Sinfus legister B8 Descripiinn
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{Rocciver Intecopt nable) wham the X TRINGE D s i
Fegedivepe bz clearel Ly THNTT aed Masien Reast.
05 AT ST 1Tk When sl sllves o OV irresiupr szquear oo oo acrcrated
{101 e |I.1I=I.'."l.-|[l1 Frg |'~||;"] wwhen lie DAT SET CH hiaa iz ger.
endtariie fic: cleaed Ty TRTT va Masier Bcset.
O - BCLLSYAC When se im0 e inleral sonzhrensos eade, eazhblee the ROCR
MGearch 5vnc) sercaTangs o legic ed cinses the ROV Lo st zomparing
irveming avw hils o the counngnl: ol the Syre agisier O &an
abremzt bo recraniae o svns chatueien,
When sct in the Sochrenos 1'|l|-.|-re,_ prizhles e BX TIOME ﬂa@
E2neIstinn lesis,
When wi o s exlernal -::.:'r||.'|||||'|l.‘:-||.% nnde. crablss she BX
PONE Do senenlion hogiz and causzs e RCVER o stact
‘|'I:il1rifrlr incnrning, vl eles.
Read{weits Tit; cleared by [NIT a0d Master Bower.
X SEC XMW Toiz bil refleats e stang of te Seconary Trinsmic Dara Line
[Secmuliry Triosmit Data) “toc the reders. This S oprowddes s oransil chaeme Dor
guparnam ¥ daca Do e moderp 1o Lhe progecssr.
Bealieecic 3ic; optionally clearsd by IMIT o0 Maste: Rosco
HL BRI S0 When =L, Lhis bdi cinses Iy Wecuasl wr Semd line e the
CReresl Lo Senid) andem to be assered. The Regusst L e e 0o oo ol
lzad o the modem. Tha lise ol beoaserred bofoe the
nrertaes can trangnus data oo the owedem.
Resincd'werite hit; opliomaly cleared by [NIT and Mascer Reset.
0! DATA TERM BDY When sty bis ! isclicies the imerfzee iopewstad up,
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P s CRArze [er wirk ive-wi Ll {lastl,
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s2ad etrabak

When set, indiziles that chameter reccived wus oot fllowed by g vzlid
ATOF Bir, This eteer snly copwg 1 210 isecheenous mule o e i,
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This regizras helds the receiver] chaebe foe traasfor o she progzien. he
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oarity Bir would by saded e hit position 05 in lee KEDBUF and
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Table 3-4
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Bir Mam Lk plinn
|Zzrd L2 MODLE S1EL These bits vozirel he meels ol speatican. Medes se seleeszd 2
MMode Selecrp ST
Mode TNE Bit 12

Lrrcmal Synchronoe - 1 |
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Tzacluanons 4.

A oz ede s2lzet o combinations @il procies eTRorS in

His imie=lioe.
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Tranastter Stutus Register Bit Descriptinn
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(Sennl) shirl whiers a Giaiazcer is loaded inte he TXRBUF. Tles hit
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e XMTE untpt whele npatiing dacd 1o The BREVR via b
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Trassanitter Tara Bodfer Bir Desweripliom

B amc

Dhesori prinn

nonc AT IATA
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CHAPTER 4

PROGRAMMING REQUIREMENTS
- AND RECOMMENDATIONS

1.1 INTROLHICTION

Tor oo the THIED o the st elTiciz-l ey e, thee
prezeamees mgst wndagtaad Qolly che cootes] gigeal and
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