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CHAI'TER 1

INTRODUCTION AND GF\ER#I DESCRIFTION

I.1° PURPOSE AND SCOPE

This munval it intended to provide maintenwoce wod
vperalional programming inlormalion for 1be TAV]]
Clirrmnnrngi linzes b .|||i]1||.'n.|-:r, Tl nanoal ponzises
ol five claplers plog appondices:

Chaprer | provides an introduction and averall
functionul and paysicul deseriptions of the
LI,

Chapoer 2 ..A.'.II11!E.I A aite nreparation, |rt-:rfm.|1g.
und instullacion irtormation:

Chapter ! tocludes all mlormation signgszary fur
uperatica al the TI¥ 1D ¢ia 1he PTIP-1 |
s AN

Chapter 4 contuine w detsiled description ol
%11 principlss of upgrilion;

Chapear 5 peovides infozmation far scevicing
the THIL, including & guide b the diagnostic
coftwere;

Appendice: conluin melereove dulw. tolegruied
cirgi] ddeseriprions, coBmmanicatiaons
introductory data, and ap cxecnsive glagsary of
termis and sbbreviations.

Chaplers 10 % and 3 gre ongaoized 5o Wi rendiog
e i segeesce, will peovide i complele pigtuee of
syalem aperatinn an an epumum stody geadienc. The
reades pnfamiliar with cammunication line promenls
shenld read Appendiz O hetfors attempiing Chaptera
[, 2 und 4.

Termy |.11|i|,]||¢:. lex The TJ!'I."H are El,em:rq'l:,- 1;||,-:_ﬁ|||:-q,:| Al
their Tost appearance. Fomewer, should the resder
creanticr a wisd he does noc folly underscand, he ia
cautioned to reference cthe glossary provided in the
apnendix before procesdine.

1.2 n¥l1ll
MULTIFLEXEH
The TaN T is o commeizations owHlipleser Tor The
PTIP-11 tamily of computers. By meana of the TIVI
8 or L0 zcrial daca Tinga can he multiplexed directly to
FPLUF-11 core memary for bidirectionsl data transter.
Uhe L% 11 36 intended loz use with w PDP-11 progrum
het pruvides Lhe rules oo prolocol which govern the
dala transfors and the geseration amd ingrptalilion
of data Tk coatrnl and character codas.

COMMUNICATIONS

Preodoenls require pececasing o (1] monitor rans-
mitted and reccived cheraceers in order o ideotily
and respond te concrel charwciers, (2) meioluin o
revard of sooitol wnd duia [Tansmixsieon aosd reoeps
Jian S| TR, anul [3!- -;,:|,|=r'|J'|u1-.." I ereos chu:ci-:ilzg
vl fhlock cheek ealzulationt on sach character
transmitied ar reccived. The DY11 pecterms thess
Functions. thus celieving che processer-of this vver-
hend. A Core Memory Cunteo] Table, g2 up by lhe
P11 progee, i g By the TV ca dincee the
pringdsing of roesived and Lransmiteed characters.
The zanteal talle s comprised of control bates,
which form o one-to-one carrespondeocs with evch
charucter counsmitted or repecved,

1.2 1 T¥il Drerview Blnck Diagram
Figure 1-1 iz a D% 11 averrew block diaprawn, show-

.oy che principul funciional units, and duta and con-

tral linee fur the L 11, Lhe D¥11 coosisty of twao
pruriary Tanchongl subsrsiems, as insdwuled ve Lhe
Block diagrart a Modeop Comveod Thed, and o O
Hunitlieg Seciien, The Wodoenm Condral Torit man-
iors and conuralas operetions of the line madems as
direcied by Lhe PLYP-1] proprum. The Data Hubsdling -
Sl LIRS amy 5}'ru;|1'r.,:-ni.-'|;;. Lraesler ol Jalo
bt lhe modems and Lhe PTIR-0 Tlnilos {edTecs
tively, corz moraory}.
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Viguee 1-1 DYLL Owerview Hlock Diagrans

1.2.1.1  lestwhlishing the Dt Link - Dasca transfes is
ciithled wlheneseer :

I.  Amnoperator manoally initiates a call wooa
remots mikdem, or the POP-11 program
dinls The remale oumber via the DX11
Auwlneane Calling Udl; when the dute
Tk s estahlished by [he renole medem
aamazring the @all, the TR Woden
Control 1init signzls the FIXP- 11 program

A M .

2. Tn reponge L oa TG :,,i;_.::||_|_|,|_ Irom a
remipne modem, the VI Madem Coene
treel Unic interruapts the POP-11 program,
Lo imitte un exchunge of signalz chac
eclablizhes [he datw Gk,

1220} V11 Operallon - 3 0d The dali link esdab-
lLikhed, the POP-11 program acts up the TP Ty

Hundling Sectior: to enable the data transfer beroeen
the selected ol spodem and cops memory.

The sceialfzarallel frderface & aceornghshed i the
receivers and transmitlers, The receivers assenible
charactors reasived from the serial data lincs amd spla—
Aap cuch time a characicr is asscmiied. The trans-
mitlers disesserible parullel characters [or transmis-
sivn an kg serial dista Bnes wad =200 Do each Liroe
aaacher sharacier sea be socepred. for rangmigsion,

I'be Muster Scanoer cvelically ensbles the receivers
arsd Cransmitters to route their Clazs to the
M ivroprareswar,

T Microprocossor s conreelled by a Read-Culy
Memaory (Re220, which handles characicr transfora
und sreps the Magter Scunner. Cnce stareed by the
PIM11 progrum, the Microprocessor cens
I.:IIII|i||||.|||.!li|_'|lI

LS




The Roceived Clharncter (RO &ilooas o Tirge-in, Fiest-
oot storage offee wich a cepacity af 128 characoers.
When u churaeter is received by the D'Y]1] and the
K Bilo is empiy {useul condilion), Lbe character
Feraapea penles oy e lug g -:'ll-lll"u-.: R S, The B icia-
proceeans then inapecs the characoer code to cym-
puie the eore memory sddreas of che control broe far
thut character. A Non-Provessor Begueesi (NPH)
insirnclion 1% dssued by the Miccoprocessur te lzich
the crmbral e, which i Then imuerprelal,

In moat cascs, the concral by will apecily character
ctarage. wnd the charuscer will be ransterred from
the hotom o0 Lhe KO Silo o vore memory via an
PR raosfer, Shodd the contral Byle wentily Lhe
characoer as an inlaropL havaceer, e character will
be propagated inso the Receiver Tnterrupi Character
rEIC register Yoo furcher attertian, and che POF-1E
prowrm will be signulled via wo incerrupt. The B1C-
gasler 15 used oo displuy inlerTopl cherwers Lo the
PP prng=am, along with the Tine nunther and
any crror flags. '

Provessityg insirucliuns fur the sharacter in the LG
rugialerarg senl i Lhe Miccoprogessor by Ve PTHP-LL
pecerarn. The RO &ilo conimies 1o agueamoliys
reccived charasoers while waiting for the FDT-1 pro-
rram to complovs it responac to the interrups hove-
ewer, nspection uwnd storape ol any additional
vharters Trom The B8 Silo o PTIP-11 gore m SIOAICY
by Ahe Wieropracesaor is inhikbiled, (The Wigroe
proceaanr continwea e perform daa diranamiaginn
tueks.i

MFPR Ceoloal s vsed 2y Lhe Micmoprocessor to weosey
ciore merngry, L0 e lone ceveived chucaclers, Reich char-
acters For teanamigging, and Telell conliol Byles L
dircct charazeer proccasing. Tahbke addfesscs in oenre
memory ure stored io the Random Accesa Memory
(R AM S for characier slurage wod cetdevul, and byte
crunts For contenlling Lhe guamsy ol dat Lruos-
Ferred, The RAM alsn cnutaing megislers for corn-
iralling prrowes] functinas for cach dac Tne,

Churusier lcansmission is similar o che receptian
pranxss sl deseribed, When the Master Swanoer

finds a teanaminer Mag, the Microgrocessor uses

MPR Contral o feteh the nest csharvacier fae that line
lTom core memory, it then wacs the character ode to
catnoule Lhe address of che correspoading carcral
b le wnef doss an NP Lo letch the controi byte. The
MWicrirprngessur resounds ws Jirected by the contrel
Prte and e Teads e chiaracler ine (he tronzniller
for transmmizsion.

1.0} Reference Dowunewnis

Talle 1-1 sontainz a Tisc of pertinent doeumenis, ie,
dacuments covering concepts and svacema peealiar @
the W11, pluz dessuments covering equipment wich
witich [he ¥ LL toteclices.

1.3 PHYEICAT DESCRITTION

The DY LT Commuonicacians Multiplexer is hooacd in
4 -clon, doubly svsiemo unit and includes u separate
citch-mmaneted disicibolion panel lur evch group of
cihl mearlens in e svsiem, Figure 1=2 shows o TO¥] L
syaler For sopporting sght e o modeins, Ciher
aantiguraciong are dissusscd in Chapoor 2.

L3l Geoeral spevifivalions

Frtitamiinent
Tomperatunz: HI1® w 30° O
Humridity: U o Y0¥y non-condensiny
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1.3 Aam 43V
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R0, 200H), 2400, 300, 4R00G, V200, 900,
IR 400
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Halerenn: Mocuments

Title Humher Dhescrplion
LrENERATL
FTIPV: Tuciphierils SAIZAZ 1 117-00473-2901 ) Disenzsion of cverall systom. addszselag veodes.
Haullca ik and basic instruction 2z Fron & programming

EFOP-L [ [nstnactlen
Lia:

Lapge | lacdbooi

ilnwdaiEnn 1o Mini-
surna er Belwnrks

i1 oy Synchronos
Civmirn e oz

A Missaze e el
PiaLlocal T Tl
prnczsaar deanreni
caton

1Rty sed 2008 el
AE Troner Tize
SpeciNealle ns

Drata Sct 2000
lowcrtzce
Speciiizaticn

Iatn Get 208 A
Inceria:e
Npecitntivn
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Iniere
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SOFTWARE
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[ph T L i

1 SEL (273054
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TFECT-GGERAT

meine ol viva, Some incersacs 2od instodarion
HIHR

Puchat--ice s ] ol inslrac o, Tisl groags wnnes,
fwrellons, codes, ard Bl ssigrmmesi L - bl
ASCTT v amnd i bt sliag: Lizader,

Prosents nanct S ard s seclestions of i -
Szriea lople wedwles and azeeasarics waed in PDP-1 ]
intesfacing. Inzlades oidwer cvoes of logie produced
b DEC bart nat uzed wih 5 FOP-14.

Priociples of compurci-hesed data comnunicerions
technolooy.

Twizodne Lo to lBJE-l's. Binsre Svochrooous Lon-
mumications Protocol (RISYRC o 50
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Weseig: Trobegnl (13008 T
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srinn s, .

Tuierace Specilicalion
Inresface Speeificaticn
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Dae zef o o fasinn ol the DTI01T1 sof leene LT
el Lin lsnel, st ed?n, sssnn e, 20 debog
PTIT-11 oogremns. Adse ncluced 12 o dlscusaloa of
Il st dl progiantalng and che flcacipe-polnt
and el packame.
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LFiarure 1-2

Farity Leperation and Theteclion =
Odd, Even, ar Mane w70

Modems Aeconusmlifo
Srnchroncos meadems (Bel] Svstem 200, 208,
20K or eguivalaat)

Asenchronous modema (Bl Svstem 202 series,
I3 serie o7 equivalent)

Bus Losdiog
Ty FLP-2L Unibus Tanads

Probecols Tnplesien jod
The D¥I I specilivally implements (bue is not
limited ta) Digital's TITHCMI® wod 1BKL: B1S-
T ML protacaols.

Masimuny Throughpot
3400 characiers seconid

Ty o adnt?

[ELERLE)

D% 1] Comrmonications MMaliplexer

Svng Chirneder L acility

Svnchennivatien of a ling cuo be selected to he
nn the hasis of Lhe receipl of sither one aync.
character o OF Canseculive. wentical syne
viaracters. For cach d-ling group, Lwoe syno
vikles muy be manually preact in sovipches, The
TP | program muy gelact sither of those rwa
avnc andes for use oo oz oselecied line.

BFLE
Slnehe TH 10 Ereamirowiddssund, aF Sehpined, dnly
three W1 15 can e pduced v w iypical 21-in. expaoder
box, Expaoder boxes wanally condsin (hres LIT44 repu-

Litors, vach of which has a capacity of 25 11%55

hifos,
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This chapler provides informalion [or interfacing,
matalliag, sl sestimg the OV Comroymcations
Multipizxer. Tnrzrfaging considerations are disyussed
in Seclon 200 &ite Peeparation dnd Planning. Trstal-
Lalivn, customizing, and cleckoul procedures are o s
sl in Setiony 2.2 ctheouwgh A7

Il SITE FRETARKATION ANTF PLANMNING

21,7 Minimum Throwgh Viyximoem Confgzeration
The %1 provides muoltiplesing caapubility o PDP-
T eore mweery Dot up oo 16 mndens, Lhe DY 1] i
voused ina wineslol, doulsle syaccn unil and ioelud-
es one rack-meenlel distribution panel for ewch
rooup of cight madems 1o a svarem. Five of Lhe iioe
slols wre oveopicd by Munsliens requined inagny sys-
ten oriliguraeion. The remaining Ffaur slote are occu.
piad by foenr hes-princed cirewit hooeds (B THI ar
BA7635%, desigaated as Lhe lne cards. Fach line coed is
wiPalzle o anpparting dista cuosfers ta and feoom four
rnlzios, The M783% Tine gird supports syncheomous
dala lransiers whiie the MTA3L supports asyncheos
nows it Iransters (these ling vands conain the
mocoivess aand Teamsrpl bers),

The Z-moedule wnic commen to all DV cun.
Tiguraliumys ie desipnzeed the TIY11-AA. Twa of (e
MTEY menlulz, ples one distributien puoel and asao-
ciated czbles, Torm an ight ling ssnchrooous umnit
designated the TP 11-BA, Aneight linc awnchroraus
untl, the DWII-AR, s generated by reolacing 1he
MTEMW modeles in othe TWI11-BA unic with |wi
MTED] tpodules. Similadly, o mixlure of one of cach
linz zaed fwurms o @eazhronous Sssyochronans wnic
degipnatad the T 126 The minimum 3V 11 w5-
lsm configuratior. entsiss of one DV 1 -A A wnin plus
- ong line cued aprian, TIVIL.4A, 1V 1-BR ar IV ]-
B o musnirmum eanfiguration sonsizis of one T 1 1=
A wiril plus vwn Loe card apticns,

2-1

CHAI'TER 2
INSTALLATION

L1.1 Comparibility Coidernlivne wnd Precautions
The TIVI1 with synchronous line crols s dicectly
compatibhe with Bel synehranaus modems 201, 208,
20k or cquivalens, [0 o3 .wlso compatidle with Bell
As¥Rehronauds modems 203 secigs, 103 seTies or cguiv-
alent when wsvnchrnnnues line cards wre used. The
TI% 11 provides foternaal clogk zales of 130, 2400,
AR, 4wl BAUU baud at O.00F% aveuriy lor svochro-
nous cpecalion; modems oporating al alher rates
meust supply their awe clock sipnals. T2ia reccmniem]-
#d chut medem-sippieal glecking be used where
avinilble,

The TXV1I s compatiblz .with all embery af the
FI3T-11 Gnnily of compoeers, PP sisaducd soft-
ware address allugaliony provide tor the implementa-
tiva of a8 many as four VD5 in 2 POOP-T1 syslem.
LXVLL chroughput e, however, Torma a mose severe
Timitglicn on the tamber of T1%11s in 2 svatem, as
will now be demonstrated. .

A single DY enallipiexing 16 maderms gl S
Puud. cach in full duplex mode, 15 capable of chineler-
ring 3eA00 E-Lit characiers perseeond 11200 eharge-
lers T Line L0 lines = 2 ineciions). A though this
iz well willio the capahilicics of The D11, on the
averags, the PLEA11 5 provided wich voly 26 s to
Fandle cach charvauier, Although most characlecs ure
biwndled by MPR transfers, program and erococal
cffiviengies 513k necd to e relalively high to maincain
this rale; Thss would be for 2 single Y11, Some
FOEKINTTE ¢Sy would be required, or abeud 10 per-
eent of Enibus capadty. Wich all lines opecaled in
LDCME mnde (ueetrol bte (etch inhibited, 18,400
SPR o/ vroudd he rogudred, or ubout 3 porecn of
[lribeus cirpacity.

[ S ——



¥ L1y shedfd ke cormected ahend of wll hfasshus
evices o e UWnibos 2od behind voboffercd NPR
devices sueh as RKO5:, LIv1ls hawve placcment

D omeqoirements similar o thuse o D0 e, 1 bath
| [:nl:rl 5 a-uj J_:l'l.- 1 15 gTe used, pla..c the units with Lhe

Fbpasniib s ol 1

K - T e e scn-
l\\n.:ci..d Skch |:f"h:| HEr.t'-'mlI* I‘.'.?'.'.J.‘-:'lll.'lﬂ 5

g, L IFV T8 can be used an o POP-L 17440,
PIT-1 1 745, ar PDP-117 50 wilh ne diska.

o Taon DV Ls eun be used nona FOP-1 LT
with an Lothoy oisks

For jueer speed lines, the maximum number g be
tneresenl  peopertionally, (Lxumple; o FTIP-11740
with 2400 havd rate Llines con use four DVEIRT A
maximwm af tour DV 11s an be placcd on any sys-
tern hecanst of wddress space limitations: the limite-
ions ure oased o MPR acoesy, lnlesrdpl
perfunnanue depends on the opereling syskeim, pro-
Lasal, sand haffer lengehs.,

.13 Interface Spedfico e and Signals

The %11 presens (@0 unit loads to (be PTIBR-1
Umbus aurl alan provides moden suntrel and data
lends compatihle @ith ElA BE-223-C and CCTTT-
Wad apecifications. LLA BS-352-C clecurical apecificu-
tnes ace laced in Table 1-1.

2,14 loterryd Prioricies and Addeess dssignments

2140 Tnterrupt Prioritics - The D11 uses three
interrupe vector uddoesses, Inlereapt priorities for the
Mata Bendling Seclivn ane selecable by meuns of a
ariority plug un the M?R337 modole. The prdodly plia
in prese] [ seloct BR3 pricrioe; i may by chunged o
selecl BEE priovity. but che digmeslic programs
expecl BRA. The Modeso Coettel Knit i3 per-
manently wired Le BR4 prinfits.

2.1.4.2  Tnigrropt ¥ector Address Assigament — Corm-
rivanicalinns devices are nesdmes Moativg iatereupt
weolonr addresees as [oliows:

l. The velor space starts at locacioo J00aml
procesils apward o TTE.

132
12

2. The devices are aggimmed i order by Tvpe:
THTI: KLLI/DLIL-A, =By DPIL; DM 1-
A: DML DM1-RR: TRI1-A; DRIL-C;
PABLL lewder TAGIL Puoch; DT11;

111 ML, -D, -E: DLl DAl
LG40 TR YTk D01 KW 11-W,
TIUTH DUIRLL; Lv1l Dhea Handling

fection AV ledem- Condat Hinit.

L anw s divies is oot psed Inoa system,
verar A EnTents mave dewn tn fill the
vAcAlcies.

1. Ifadditionol devices asetn be added to the
svelem, they muost be assagoed sone
Lizausly a&ter the oripionl deviges of the
same typo. Reassicoinenl of other type
devizes sirewdy in 1he system may be
required. (For cxample, the vector lor
aralber TV would be after Lhe easting
v, sut addidion el o MO would
ginuse all orher vector wlsdressea Lo moang
pward.

Fach devize iaterrupl wisccor requires [our midzess
locations (1wy wordg). A forther construint 1% thac a1
veclor aldresses muosc znd in @ wr 4, The vecter
wddress is apoeified as o thres-digit, hinary-coded
ualial nuether using Lonibus data hita 0-8. Beca sy Lhe
viwnor mdet end ao U ooe 4, hie Land O ure nal speeci-
licd Mhey are always O and hit 2 determines the least
aipniZicant culal digit nf the veetor addmss [I'.l e A}

2 ]A 3 tﬂd:m Asdigmminls - The D11 ia uauu_..rued

peliiloky Mﬁtﬁ&iﬂﬁ Be ac
"ﬁﬁf;'.l-“ﬁ;;, b 5, ﬁﬁ)&r HE kil Pz
oLic i

Z1.1.5 Fuvitonment

The T will aperaie in lemperature envircoomernl
Crevn 167 oo 0% 0wl 2elacive humidity wp 10 905,
nan-condensing. Mowsr requiterienly wre as follows:

Vedrage Corrent
L& mperes)
+3 21
=15 1
+13 0.5




Tall= 2-1

EIA Electrical ﬂrlu:i [rzlime

Diriver coupnl [xic fovels with 3K 10
TE loid

Dizivar curpud sallige wit b upen G-
cuit

Prver culpal impodanes with poomer
nlT

Drurput ghart ircuil s iz
Thiver slew itz

Bazeearer inpual innqredance
Booehrr npos voliage

Fagveeivar cutpoi with open circnit
:i'r|p||1

Teuriver unlpul with 43 ¥ icpo;

Recgiver nulpait with -3 ¥ Soput

" TTITTTIT7

+
Pt |

AR

N NN N

1
Ln

w LT

E
_!

15V 30> 5V
S VIR -l TV

V<25 ¥
A 300 ok -

HREATE

chr

=L :

3 M Wus

KRR ARG

t!53Y vompetiblie el Copeer

Mlark

Ljrace

Maik

LOGIC »0™ = SPACE — CONTROT, (N
Mioise mgin

Trersiidin Tegon

“nige tnirgin

LSS 1" = MAREK = COMTROH. (HF




2.2 UNPACKING AND INSPECTION 2.3 TMSTATTATION OF BASIC AMSEMBLIES
Afler unpuclking, chect [ha! the Tollowing pars are Diawing T-UIA-DVI-0-0F shows the physicul
present e The lasig TIWTL-AA wnit: _arangoment of the wirsd buckplune, dislobution
panal(s) and eables in o oepisal installation, Figupe 2-
| ir rhe DIY11 wolervoomneslion scliematic. Tnstall the

| D-AD-7010#34-0-0 Logic &H.cmbj}' seslon, doable swvsien: il @nothe expander hox or -
e L ,{'l MTENT Buy Cootral and Kux Bourd prizeesgor kg 38 space and power are available. With
1 7E08 Mocemn Conlnel Swan and Wux Board pwer off, tost the Tesiatances betwesn all pios uf 1be
1 MTRIE AT aned Transficr Bus Bnard power beroess Mute-N-Lok connecor, Qnly pins of
AL FR"-—": | W1 7237 T0nibws Thata and WPR Contral Board fe same wire culor should Be 2onnected. Secare the
| M743E ROM, BAM. und Branch HU-:IIG] woand wire tooene of the mounting serews. Plug in
L M52 Lnibus Conneclor the Male-M-Tax conrecor of the pover Durmess.

Apply power and check Far proper voltures va the
Ingie sing Cnoc the cale) us Gollows:
1 . . n " {
Alsn check thar the following part: are present for

2ith-fne pard opsioh ordebdd: Viliupe: Pin
+5 L 025V ClAZ
15 £ RT3 LN LR
2 HH#512 Ling Card Test Conncezors +IZE05Y CIT
L 1M1 Distribetion Panel
4 HLNET 15 Chhley ) Ths wiil egsare cha! Lke cable pad the Wate-2-Liok
I HI25 Tear Conneziar connesler were cneiselly installed. Temn power off.
e o the. WY g rot vet-coonected to the
Dv11-BA: 2 M7839 Sene Mux Line Card Timihs, nor-are any modules instulled.)
13 ]-131E: =2 MTERS .-"'LE_':-'I:I'.'.! 3ux Line Card Ervstiasl The cistrthoaiag ]_'l::.r'lt:.|{$] s indiciled in 'FiRLln:' i )
-1, Befer Lo Figure 3-8 far the proper jumper con-
TIv - D BTRIS Syne Wux Line Card; 1 figurarion of the distcibution panel. To install an add- '
{7433 Asvnc Mox Line Card ] on LYY11, sew Parkproph 2.4.4. .

ANT =T bl Ex
RHE, H:_'EI.'-II- EH]

: B OUF.T ShOLES

~ LIHE CARZ L LT =
i v L
. a7 1 I.'F-I:H.I'
| U IEN Y AR T — 9 23 f (11 v i
! 'FINS™ 3 | MCT: i I.\H_._L WTREE 1F ! ]
I -
- A rav —l
rafi =3

U1 PREEZSH =E
2R Sall 21w LER
ECX AT ZCHAIL
TFE 2V LR hee

[EEERTHE N
= AZ T2IDn4
A R s
£ADLE T
= T - LIKE UBRL ELIT S J L
N5 S R il cHIT
RITTRIAUT Oh IBHEL iR | | 9| 8 ] el A
SSECOMD A LIMESD Lils 1 R —
e ————— _— 1 Py
U = IEH LHUHL _
T -y R OR 2521
i
Zacizll e g SR znzlen alih craade
PP L T I RTRR TR UL I TR E T |
slsu} azard

Figwee 2-1  DWV11 Imbeccenneclion Tisgram
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230 Unibus Cabie Incercmiees iy

The THIL is shipped with one W90 Cnibus Con-
nactor {(placed inoslol ¥ us shown in the module wlili-
zulivn program, Figure 221 which provides for
elesircdly  coonecting the wnil Lo the PDP-1]
Trnihs, For precessor box ingallalion where the onit
is t b cleptricily placed i mid-hus {i.e,, somewhere
perweed the drst and Just deviees on the PTIP-11
Unibus), the M2IN lrymo the next highee deviee
vheser 1 the processaoe) on e buy i plugmed into
slel | ool che DL and the M9 jo slol Y af the
Y11 I plopged inco 9iot | oof the nexn Tower Jevdee
on e hua.

Vor un end-af-los installiabion of che DY procesd
HES f-:_1||4_1w5; .

. Temuove the B3IG TTnihes Tecminstoc
Fron e Las, 2ol of the current end-of=h; -

dovice.
2. Remove the M920 from slul & of the
WL aoud pluce in slet | nf the %11,
1. Inatall the MM (removed in step 1] in

qlo: & af the TFV]] .

Lnilog’ivereonne:iony are made via BC 1-A cubles
where the DV s inglaled in expander how or is
huvsically the first o Tagl poil in any box Cable
IegUITEILEN in ek sifes are g5 Jeseribed in Figuree
22

2.4 YMIONULLE INSTALLATION AND
CLSTOMESTSG

bigure 2-2 ia the mndule wifleation diaaram. Ser the
achiligse gzsirnmizat and passfelzr selecion sedches
as described to Purapraphs 2.4.1 and 2.4.2 before
imsialling mosdules,

14,1 Unibus and Twierrupt ¥Yectar Address
Assipomynts

The Tnibus ead interrupt vestior wldoesses for the
L1 i mos. he sel wanwally before operuling the

PVLL Dwo Unibuz sddeese (alse culled deviee
addresses) and fwo interrupt vechor gaddresses are
proavicded von Lhe' LA 1L ay foll ooea:

L DYl Dala llandliop Section address,

A

3 DVIL MO 2ddics,

1. TH11 Taala llandling Section ineropi
vecnar addeess,

d. 13%11 MOL intarenpr vevior uddresy,

Bocaose the TIVIL hus len cegistera Jircetly address-
able by ke PTIR-I progrem, & most be assigned g
Linibus address char is @ ool lipls of 32 (octal 403, Al
¥ 11+ jo oo svatem should hove consesoutive
Add ek,

The Lnibws addresses foc the VL Data Sectinn are
vonerolled by a rocker THIEF switch pickape, Tocsoed

o moedule MTE30, and 7y jurnzer sioups oo module

BATRGT Tor chae LY LI MCLL (Tonostiooe of wil uddiess

“acleetion swilvhes and jumpers anc sioaa in ligures

2-2 through 2-53.) The posilion of these switches deware-
mines bitg 03-12 of Be Tinibug address. 1F a rocker
swileh s e 10 ON or s jusper co e M7ROT baard

s, an nldress bit of zera in che cormepunding bit

ogitina serees o pdidress the OV Data | Laodhog
Sextion. TWRC =Loalard solteuce requires thal (lie

AT address Be 2o ae spedlied co Paragraph 2.1.4.

Ewileh sertings for Jovico address selection are shown
‘e Tahiy 32

The intermpt voewor wduress [or the Datz Handling |

Bection i controlled by o TP wwileh puckage on the
MTEMT modale. which sclecl, weclor address bits
MR-0Y, ‘Lhe switches ahooid he sl W selecr veoror
addicsess belween 300 and 776, Switch sellings for
incerrap weghor pldress welection for che Ll Han-
dling Sacting are »hown g Tuble 2-3. Veetor add ress
seleclion lor the Mnden Conrel Unit §s dene by

drupers og Lhe MTI0T module (Tabde 2-4).

i

ety T b i e




K yan
I

G >l 7339
P = I
A = w7 F &

AR B e

3

<

B -1 T La] 2
LT L ek 5T ISy [e-EER
WrB33 pe WrHbA WrE1l WTASS WEE0
IndLE | CaR_r
LM BUS al_ll JHINLS Hum L HES LU md i KX Mk BUS
. |Fone AL 3aTe AM LINE | NI —IME LIXE B LR
| M2 T TRAY5TI? i) AiJ CARD cakn CaRD CaHT
E I3 H 4 H-adAEE
DCHTACL M 2
L INE = LIMES LikET _'MLCS
' -3 q.-- E-11 o -1E
- -'.-';"-\_- T
FAT .
Aro aad
=
3.5 e
5 C GORL
. q....r:Lrl'-E_L . Sak
[ANTH i\-'U:'!
I
E
|
|.
T vIE'W =0 'WIRING SIDE
I. IF ened SF b replarm WP cailh MEAU,
2. 1o e s binait bow cEDRCA WR20 & *h BTG mEn
arl wren t2a0%ding - gherizharol =
3.0l Fed aril in mapende Booovap 03¢ WSZ0 wilh BC1G (ke w02
11=¢912

Tieurs 2-2  Modube TNilizagion Diagram
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DEVICE ATIOREEE
103 — &132|

o i gar BiL

wo AT
™ AT
i wiz iy = w10 AdE -
1ok AlD -
][ : ! Wiz Ada
ma A05 -
ma a1l
Wit A0
wiG A0G -

wid w7 AQT -
Jumir Im= Tk

N1

-

b

[

WS

INTERNLWIPT WECTOR W

ADDRESE
[+ — C3frd)
daimper Bit
Lah | iela:
g Doz I8
(L] (I [ =
n'd ]k ]
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Tablz 2-3
Vertoe Addies Switébhes for Dara Hondling Seetivo
Cvoctor Addreases anc Modula 10]

MIR3T Swilcl I I 2 i 3 | 41 50| 6 | veow
M Bil ] DO G DOT G DEG | DOS ] DOH | | e

X ! X X 30K

LOX X X a4

DX X X 320

X % 20

Lo | _- AR 140

X : [ KRN

X E | X 40

Iox ! _ : 170

X X X X X 40

XX X X 410

PN X X X 1711

X x X 1411

P X 5 X 5 1411

'x ¥ ¥ 4310

.[ X X f X 0t

| % X i 470

X X ¥ | X S

X X % 510

X X - X 520

X X 550

A X )% 54

X X 550

X X 564

-, A

[ (A ]

M

Beotes: 1 X meams sl (0
d. Selon ¥ e cwiliches shoear.

S, Wevion Address B T s comtollers Ly TIWET hgie: alesien;

wheitie g Rewsivar Tulesmopl S T2 = 0= Yeater Mora
Transuicles Tulesiopl (B DI =1 = Weciur B35 beive ey

211

ienl wn

1w Lol .




Veeror Addvess Tompers for Modsa Caareal Tl

Table 2-§

{MCU Vertor Addreasss are ModnTo 4 )

__ MTHOT Jumper | WLe | WS lwa | we |wr w3 | we Veorar
Aalieesy Bit DOS | D07 | DOG | D05 | DO 1 D03 | D02 | Addecss

X X X i X X 500

X X X i X 304

X X LY : x 316

X X x | 514

X X X X 520

% X X 30e
X X X 330
P X X o
¥ X 5 4]

x X 44

X X i 351

X | ¥ 34

X X X |

X i X LT

X i X wn

X 174

X X X X X X 400

X X X X X 44

LA X X X 410

X L1 X = 414

. ¥ X X i X A
' x X X % A2
X X X X 430

X X X 45

iy X = L4 x ki Iy

X X X i A

X X ¥ X 450

X x| X 454

x | x X X 460

X X X i

X X 1 41

! X X 434
; LI X X X X 53
' X X X | K S0




Table 24 {Cimif)
Yector Addvcsa Junspess For Modem Conreed TToil
(MCU ¥eetor Addnsces are Mudulo 4)

M7307 Jumper | WIB | ws | wa | We | w? | ws | w2 | Veeo
Aclilreas Bit DOS (THy | DO6 | DOS | 1 [ D03 | D02 | Address
k X X X 510
X X X Ha
X X X S0
X X - 24
X X I 50
- X 514
X X X X 540
L X x | = Se
i X X 3500
s X 354
X X X >l
x w T
X X | sm
X 574
H | BLI.:—:..lII
_ o
Mugemz: 10 X ondans g G

Lot anly the jwmpers swawn,

PLYE-1 0045, ard nawer 7111 15,

4.2 Svachronows ["apumcter Selection

Roeker DIP swiches ane docutzd on sach M 7839
module for sclection of The Mollowiag synchronoos
Julis chanoel PATALTIECera:

. Trelgrmuol baud rate (1200, 2400, 4800,
Q00

2. Fuli/half dupiex

I. Parny {ned fsven Sioe

4, Chargrer leozth (5. 6. 7, nr § hilg)

5. Bwnceequiremanl (wherher one syoc chec-

weler or two consccodive, identical svas
charpsters are requirsd to achicve liae
aynchrgni sgion),

213

* lumpar W-Fﬂiﬁ i Por b OP-LLS20 with the KH1T el o7 the L1140,

. Reny charweter ooden

dwilch wertings for =sch syochronous parameter nre
lizlewl in Lable 2-5, Switch logadiens are chown in Fig-
e 2-4.

T
Whenever possible, (he parameters should be cop-
ligurcd per customer reqllnrm-.:nh at this time. If huﬂf-
duplex ur puLnty uperatlnn iy mqumpd g

|:|5ln I]'lr’1l ﬂlﬂgnus!mi.dun t anppnrt 1u|ll‘-|;||.|p||:1 or h
pucity operaton. Frds 4 = AL, FWAL e B
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SWITCH PACK 2
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Dhiphix Scheat

SHITCH PACK 4
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-

Y c N SRR ey .

n..;-f-
-

Fimare 2-0 Locaron of Syoe Swltchcs cn M7EE0 Module
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Tallde 2-5

Syrnchrenous Paraneter Selectosn Swiic] e

Swiich
Furg|iom Farumeter [ Mzmc "Pack | Muwlresr Helling
Iozgrnal Baud 1 20} Band ! Gelacl B &2 3 LM
Eatr Relazt A 53 3 [N
2400 Band Sxleei T 52 A [iN
| Salori A 5 i 4 [HFF
4500 Brud Soloas B 52 -3 (¥R
Saleer A 52 1 N
REO0 L. Scloor B _ B 5 {¥FF
Seloor A 51 4 OFF
Full:Hall Full Cuplax* s 52 3 o
Duplex o] =i 1112 52 - 0 . {_}}4“ _....
¥ i) 2 | 5 i
Half Toplex HDI5 2 5 ' {IFFR
—— g2 1 i OFF
1101 2 : 7 OFF
Hul 7 : 5 arr
Farity My Pmil = T o 1 ) 1k F o
' CULERES ST s 2 (IFF
044 Murity Bl s L O~
' N T 51 2 [ o
Feeemt ity Pl ] 41 1 ] 8
Fnds < TR g = T | oy
Characisr A Rilsfher wiKl g1 1 D
Longll 5 W3 51 4 FF
[Excluding T Bl W14l 51 E ON
Barny) w32 a1 a TFF
i BilsjClie LA 3l 3 OIFF
_ WLz 51 4 oK
SBiChar | wLs . &l 3 oM
WLS2 bW 4 ok
SYR 1 S¥NC RED. | SYNC 00+ &1 5 OFF
Requirzment g e f | SYNE 0L £ & oL
= 50> ! | SYNE 02 2 v
11 ] S¥NE U3 T ; OFF

“Mam b select=d i rwn dageascics TRALWA to WATYT. Q57 ajly ayade d T34 =1 4 =

L o

2-1%

aEL




Taulde 25 (G )

Evirclivounans Parsineier Salection Syitches

. .":r'iz.'ill.'ll .
Funelion l-‘mmuct_n!'_ ) i--— Nxine E Frick Mumber : 5r1't|'.115_ L
Spve Meg, deonth JEYNC REQ. | BY ML G _! &l 5 AL
T asiscor s 8 b
| 1EYNCuor 31 7 b
! | SYKE 03 T » 0K
Sy Claze: et Dieived Cioda B ."'.- . Hd 1 [A~ peeired
Chanies ) - DFEF=[ i
n cal ane|
[uvire drle Hwnc B - 53 |- : [As veiirend
. DEF=Luzi-
& zal anz)

Line syrzhroaizating cae be selected by the receipt of
cither anc syne charasier of two gonsecu e, idenl-
vel senc characters. For cach 4-ling grnup, [wo sy
cucdes (Svoe A or Syne B) may e manually prese in
Ihier Saeng Charasier Code switches, The FDP-11 pra-
gram mas selecl erther of hese lao were codes for use
on a gelected linc.

Laternol buud rute i detzrmined Dy the ON/OFF
slales 0F the Select A and Select B switches, This ia
applicable galy when e oodem does not supply
clocking.

1.4.3 Hesistance Chechs )
Measirs \ne msiscanes batween the following ping an
the =ackplane wilh Lhe whae plug of the TOL0E3S
cahle hangitg Tiee (ol plogged int, and with all mod-
uls plugged in: :

5 ¥ Ao ONTY must be 0.5 i or greater
158 % o GN L mest be 5000 or greater
+I8 Y n G o, be 408 or prester

TT e resistanse b5 lese LUhan che loveer limic indicaced,
choel Farg zlind, 11 {he pesislooes excreds five times
the law limit, ‘ic may indicate wi upen dreuit. Meke
each megsnrement seefoe, nnee for e paladiy ol the
tneter. Lhe lowect reading imast nac he l2gs Lo he
i limall lsted. 15 the above resistances ire correecl,
carnesl Lhe white plug o wecordapee with T-TTA-
D1 100,

216

1.4  Ingtalladen of Add-Om T4
Froceed gy Jollows 2o in=tall an add-on TI¥1

k2

0.

Install che orived hackplane wssembly in
the mounting hox.

“leisure Lhe resistanve betwesen pine af

©the perscr maenese (see linzl puragmaph of

Secricn 2.5].

Flupg in Lke Maze-M-Lok carnector of ths
frer hirmess. '

Apply power sl sogasure voilupes at the
lagic pins {Pargrah 2,34,

Turn pawer ull’
Sct all addeess, parameler swilches (Puru-

grapha 2.4.1 and 24,2 and disldbution
pans: jumpers {Figuee 5-E)

Ernstistl moedules (Figore 2-2]. g

Lnnlue the poawer Tirngss,
[}y resdstance checks (FParagraph l.li..:l’j.

Apply poser,

-1




15 SYWSTEM CIILCKOLT

Turn on the prwer. Tuggls in (he Boatstrap and ioad
che Absolure Leader i ned uleendy donsz) The
ithilrezses und contents of the Boorsurap Feader are
Nt heelone,

Alilryss Coptenrs
Memacy size —a 13,3010
rleter ity (he
Firal 2 digis —=Td ORI 0265
—Ligusls: . —750 0L T2
017 Tz 415 -—-752 332
37 fns RE ——-T34 C0s 21
037 for 1 2K a6 Lk 711
N7 Tor 16K —Th 10 7
LI for 20K — ) 116 162
137 ler 24K — LILHD (A2
157 T 24l ——Ti — =¥
T (W35 26T
-—=T72 177 Tig
—-T74 OCHT TS
-TTs 177 5all
[ITY Keuder)
o
ITT 5an
[High spoed
resdear]

Pivce Absalute Leader (WATNIIEC-11-LEPA-POY
in {he render. loud and start at address ——-7dd_ Place
e diggnusiic wpe o the reader. foad angd b all
address ——-S00. Togad wod curn the DY diagnaostics
ue speciiied i1 Chapoer 5 0 vecily syslem operazion.

It hulb-duplex or paricy opeealion & desiced. eon-
Gprure the M7THIY: accardingly (Tahle 2.5,







Thiz chipier voniaine sll information required tor
vonfralling opmraiun of she D'y11 Commumiestiony
Hultialexer By means of Lhe FLIF-1L progoum.
iChapter 1 ahould be read prios e this chaglor,y The
rewder hould zlzo be tamiliar with synchronous pro-
culs ws Aseussed in Appendix LY Chapter contents

g Hrri:ll_li,l\_'ll i Tkl

l. Programrmahle Facililies and Fungiigns;
The prograrumnalile regigters, core s ne
rv tuble reterences. and funetiona of the
L% 11 wre discussed [(Section 3.1

2. Corgpletz, detailed deseriplions nf - peo.
rrammanle regiazers and contral byres
[Bections 5.2, 3.3, 340

A0 Mrocedores Tor WL mitiwlizution (Ses-
timn A.3].
4. Bzchods for controlling data cransfers

and implemenliog prosocols {Section 3.6,

Scction A1 deweribes TP Meactions 1 sulTicienl
detail ta eneble the reader ta amil 3 delailsd slucdy of
the comprehenzive ceferenee data in Secciong 3,2, 3,3,
wogd 1.4, and o proceed directly ta che procedaral
ot o Sectieny 15 and 3.6

3.l
FLECTIUNS .

The L¥WL1 is w eore memory-to-avochro-
nus fsyachrangus dula lioe mulbiplexer with special

PROGRAVIMABLE TFACILITIRSG AN

feattze: In facilinats processiog of o wide videty of.

aorvmanication prorcenls. Thider the avenall dinec-
tion af the FDP-11 progiam, the TPV I sels up Lhe
duta e modens, stores and retricves data from enre
ey, murilers and reports eccor conditions, and
cramines ch Lmansitilled or reestved churacter to

31

CHAPLUER 3
PROGRAMMING

deoermine and respand to requiremnents for wuxiliary
protochl provessiog (e, block check calculutions,
duty plock termimions, eontoul charwclee bandling),

The TPTIP-i 1 oengessm divects T activitics thirnugh
the programmahle registers of the DV, along with
a zoncrel table sot up in core memory for ceference by
the L¥WL

3.0.1 " Programmahle Regiscers

The D1 pragramamable tegisvers consiat of the
“primucy’t svslem registers. which are  direccly
alddressable vz [he Unibes, plus “seconducy™ cegiy-
lers, which oy by acvessed by the PLYP-1] progoum
arter firae Tnading & prirmary register. (The prine iy
repister meleces the seeondary rogister oo be acecaacd.)
U'he direitly-ud dressble repistera provide for modem
soupr and eonlrol, duta eunsfer enubliop. ioteccupt
cuahling and reporting, exweoded memoery address-
ing, and aceess o acecndary reaisters, The 'sl;l-l.:l_ﬂl_l_li,l_T'rn'
registers provide for arncocal proccasing and daa
trunaler contral.

Ter aliregtly-ahilressable  regisiers wre  provided.
Thers are 14 scenadasy vegislers provided Sor each of
the 1 maliiplexed daca channels, Tos o ool of 156
gerondury registers. The sceondary regiaters make up
i separate Kuodom Aceess Memory (EAN within
the 1} 1L, Becomdury mepdsters store funetioos that
iy wvisry Tegen lide wo ling, aoul Lbal ceyuics 1he ¢ateo-
aiva atnrage capaciee nf the TRAR,

Furnchions of programmabls ceristzrs are deseribed in
Faragruphs 32 wnd 3.5, lellowing o discussion of the
cimtrnl ahle, Fonglions, funcliooal categories, and
able references T programnsable regslecs wre lsled
in Tablz 3-1, whicl is provided Tor refencnee daring -
srudy of Paragraphs 5.1.5 and 3.1.4.
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Takle 3-1

Fuoeticns of O] 1 Propramimable Reristera

F
Type Marne Funrtioos Funcéinnel Catesory ﬁ Tuhle
THrecthr Cootrol Stacs Bepiarer 4058 Initaltration, Moder Foocaline, doden Sdiiclear Mel Do arnd Conlrol | R
Addresaabls - Seanniny, Interrapd baghling, Inlermun
l;_f-lﬂ-ﬂ-:“d’."l. Con- Hl;'l'l.l-e;!xl .
ol Lipicl .
Fine Syt Tewisior [1T518) Winden Cosirol, Mosdenn Slaioas -
B e Ling
TEreclly o Becimliry Redster S=leciiun (SRE) Fecunedny Regisba Selzeticn. Line Selection Seecndary Bomster Acccssiog -
Auliliessatile Nor Lioe Chortrol Fargisbar Bila 9—14
{Duta Handlig - ——ee = 1
Sxetnoo) Secondary Bes Accoas Bop. {SAR} Bad o Write Seleoscd Sseondery Bomstor |
Svgrem Coorrol Raugstar (SR Loitislication, kitzmzupt Erabing & Meqaests, | Daia Teoesber Eoatiling, Toier- 3-2
. : Hescirl alier Enlerrupl, S lng Esl2oed ! ru izl Bnzlling. Bxlendsd Mem-
Aulelies Bl ioory Addrcasing
—_— TN S - .}
it Cosnornl Iapristar (14718Y T{:n:li'-.?l E:!aI!Iing, e Cliwnacts Selection, 35, -4
* Extcniied Addecss Bies Boad, Faod Rare Sclec . !
Forinal Seloer. |
Eecaiver Intermupt Character (RECH Regeive Intemmian Coge il Traerrapl U | el Beguoring 535,30
) HIH R TESTHI R ’ N
PR Sralus Reglsle il (NER) Transoull Tnwerm sl Cods Starape A7
Spocial Fuactiors Rooster [3FR) [Mairrensnoee
Frgerved Radeter (LR [Hessrvzd) -
lepslimgazly Cruirdctee Pincipyl Cemin Currzn] Aridress T Transtnilier Principal ThiLa Trnsfe Canieal T
Al vireswg ble vl TRES 122 Tl
L Pesurnlary’)

Tramantller Prive gul Byie Coual

Bywe Coant For Priawcloal Tranamdicer Dt
Talviz

—
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Table 3-1 (Cant)

Funciiony nf T 11 Progracmable 1Eegisi e,

1
Ty Hamec Fuartions Functiomal Cntegory Table
Lodizetly Trareamil lor Altarnate Cucreal i Tureene Addicez for Tiansrsilie- Allerontc Dalz Transler Cromine]
Aulilrrasahle A b Ida Tkl
(Rucremd oy - - .
hme ) Tragzomit ler Alerraty Lbere Hate Cowanl o Alecrnete Teansmilter D
Lot Tuble
Keceiver Cozront Address Curvent Adciess for Hecejeer 1ata Tablz
Feveiver Byir Count IE:te Clowot for Boeearer Tala Table ---
Transuciiier Accizrmlite ] JCC Trangml l=r Azpuenulancd BOC ---
Receiver Acormulated BCC orciver Aced. 0 el [he ! ---
Traaginlile: Conlne Tablc Daae Troenitier Cogierol Tabiz Base Add s --
Addreas
Pocziver Conbial Talsle Has Boceiver Uomirad Toblz Basc Add ress
Auldzves
Tivie T'retioce] Prramictesz ek Check Polrnsnsiad Tepe, 101 Stopzor, Protoeol Processing, 10
Atrming Boeeined Sines, Tile Sele
Lirz Srat: Transinitle- Enaating, Snapshot of lice 311
NE. Aciin mgeirad on meeo recekner
e cadnl il -rarkel).
Transmitter Mode Bins Traosvirtsr Fioda uow moase. ---
Rareiver Mode Bos Foreziwgr Mode wiw n,nse. .-
Ldme Prgiocss Avtion Baquived ven e tea anilier byre 111

Rezeiver Comtre] Bvte [loldiog

cinmt (if Marked .

Wearegeer Comerol Bwte Stovage




3.1.1 Ceotrol 'Table

The cenirol wlle aovaing the concral hytes tetohed
Crnm ecie memeny by che DV each time a chucaster
ig recgived ar ie to be transmitted. The contrel byies
arc wsed by the %11 to sentrel progessing of tho
Lransmmitbed er received charagler.

3151 Cwwenl Tahle Frrmat — The addcessss in
crrre memory for cach line of the receiver uod Lrans
miteer concrol tablez ame sl i seeendary regisiers by
the PL¥P-11 Frevsran, The TIV 1 | adds: ihc character
code o the Faee adddrzis i form the hasic coce mem-
ey i eegs of The conrol hyte for that chabuectes. 1or
caample, if the bage address of che ceceiver conlool
tahle for a given line 39 40080 and 1be chunacler 101
code is received 1ASCLL leller A 4101 would be
elfeelive core mermary inldregs nf 1he assaciaced con-
Irul bawlaz, ’

Weith this seheme, 258 Lavalioons (Xge ame suffigienc tn
provide ool beles Mir every pogihle §-hit charac-
ter cods. In ke usial procsool, howsyer, certain
aotles are suseeplibls oy owee than one mode of ioter-
prilaticn, deperding wpon the segquence o which
1hew are rooaivad and whether the dutu is Lransparent
or nan-tranyparenc. Uhus, 3Bl el specificatian
Gelds ure provided inseconda ey registerd for cach line
in Lhe transmitier and reesiver fanetions. Sequencing
hcrwesr modes may be effected by the contool byle,
which specitics the mode in which the DV s e
aperatz.

The meoce tield oceupies bils & 9, and W and &
sppended e che basiv conteal table address in form
Lag agtual address of the concral byte, Thus, o the
cxample ahave, the contral byies for churacter vole
WL woold be o lecstaon L00 {mggde 0, locatinn
4305 [maode 11 logalion 3100 {made 2}, ete. The con-
treel byle asddres Inemation scquence is graphically
Uepicied v Figure 3-10 Control byte formuts are
shevarn in Figare 1-20

3122  Heceiwe Coandnd Bybe — Whenever s charac-
Ler s inpul Lo dhe YT from the datu bink ceesiver,
lhe asseciated control byte i3 obtained Moo core
memoey by a Moo-Provessor Keguesl (SPR) 1o spee-
ity the aear mods and e diclale character dis-
position. Lhe lollawing character dispositions wre
provided;

. Fenerure dur do ool generaled an
olsrrupl,

2. Ruwwe (or discard) the charucier.

3. Acoumulete jor do oo pectinolale) the
chamacter i the Wlock Cheek Characier

ik

1. Fanoct the BOC {treat che el chucagler
gt 4 BT

Eirary

EOIACRS

T iR D& pH Te DE 0SS 34 02 2 04 50

Faromesr
SXTOARE
4ILRERS
NIRRT
4T OB 15 11 iz
r_l'_l_ [ [ |"| ]l
lasts N i I ! | i I |

l:i|'1'|ZZ|l:"i

5 I:II:III:I|I:II':I|-':|‘|"'.-||.:'|

Fluroe e Sl
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[ATH N | Shitiedi
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Figurs 3-1
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IMGLURE
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[ - CHUIR
#HGT kD o e
li=-2GEC
Ligure -2 Contral Byte Formats

Tho interrup: dispusttion provides for signalling the
program io the evenl of error conditiang, or data Tink
~ control churaclers requiring special handling. The

churueler Lkl cavged che intersupt is loaded ioto the
RTC -regiger. The propram recponds by sending o
special eontrol byte Lo che V1L which would (hen
override the poevicus dispngiions sce for received
characlers, The diveard disposition provides for
inkahiting stnrage of data lnk cootrol and oiber
unwanoed characeers, The do-nst-gocineleee dis
powicion provides for the exclusion of noen=di, ROC
anticipation sipmals chiscucters from (he error-check-
ine process, BOC anngipatian sigrals the DY ta
iniliale shala hlock wrmination proceducs.

1123 Trassmit Comtool Bade - Whenevar a charag-
ter 34 impul Lo the 13V Trom PTIT-1 1 core mamaory,
the associled conere] e is nitained from core
memuory by o PR o epecify the next mode and any
ulhar progessing inscructions. The tallawine iostrus-
Linits afe prorided:

1. Avcuwninlse {or do nne accomulated the
q.haran::tcr in the BCC.

2. - Send the BOC alter Lhe chornsier,

3. Loeml 1he IR before cthe character.

Asin the case nf the reacive contral byte. the do-aot-
accumulace disposition provides [or the exclusion of
noa-data characters [rom Lhe erroc-checking proceas..
The MO trinsinission eammand signals che DV o
iotisee duts hlack werminatian procedore. The DLE

Lm

trangmisgion sommand causes the DL Lo melrieve
the DILE character brom secondary regisier siorage
and “stodls” the DLE in (ronl of [1e gharagicr to ba
truosmilied,

A024 Control Byre Symmelry — The reosive and
transmit eoncrol bytes are configured &a that a singls
cootral Lable will provode for both transmit and
peceive Tunglicng Tor a giwea line ifthe following func-
lonal limitannns are ehsered:

The groteco? musd progress Tom nuode o
mode in g synmeraeal fashion far hoch
[eapsenil gl recsive;

14

the same chagacters must be iocleded in
the BOC for both tmensmil wnd neceive,

Lot protesels Gl da nel meet th.ﬂc n:qulr-:mnntn
SERILL ||_n: wnl.m-l Lihles may he used.

3.3 Operationa With
Eepisters '

Ube dirsitly-aadd resable regiseers provide for imodem
selup and contrnd dzea transter enabling, inteccupl
emshling and reporting, extended-memory wddressing
and accsss ta secondacy repisters (see Tuble 3-10,

Dirvetly=Addressalle

3.1L31 Modew Selup and Contrel - Maodzm
enablimg, monitaring, and eonteal are provided by
e Control Sratus Register ¢CSKED) and the Line Stal-
ws Regisser (LER) of the Modero Contrel Unil, Step-
hy-atep procedures lor wecomplishing these funetions
are cooluined in Paragraphs 3.5 and 1.6




A3 Accessing Secondury Heprisders I'he S
oncdary Registar Sclecting Register (SRS provides
Tor PLP-11 program access ta the sceondairy registers
o e TP L 1AM Lo address o secondary register,
he PTIP-T1 sengraom sels the 3-bil EAM address,
consiaticg of the a-hit Tiae nunher, plus The d=bil -
ister seiection cods, in SRS M0-01 and SRS 08-11,
regpeelively. Lowding or rzading the 3RS i= Lhen
agiieplished by lowding or reuding the Secondary
Register Aot Begisler (SAR) The contents of the
REE muse he saved by innerrnpd service o lines,

1A% Data Lramsker Enabling — The Sydeem Con-
trol Tegister 150K provides (or clearing the Data
Handling Seclina (SR 177 aod arling the Micro-

proccsace (RCR 000 1nenalle the Thla Loodling Sec

tior. Individual receivers zre then emabled by z21ling
Lag hine number in hita (0-03 of che SRS, then seting
Kerviver Lnuble ia Line Contral Register [LOR bit
137, enidziden] wilh |be Coolrol Strobe (LCR 15D
Individoal tre1amitiers are enabled by s ling 1 Tens-
mitzer SGuo (it 02 in the Lite B Sceondaey
Heyricler,

3134  Interrupt FonaMing wuml Heosprmye
regere [poetion intaroupt con dicions or rapemd) fumes
live interrop! vonadibions. Beceive tunetion intcrrops
aeciar a8 A resull of ercor conslilions, ensounter of
duts block boundacics, or upon lelshing v concrol
Zyle Jor & oeceived control characrer tha) specifies oo
inlerrap., Keveive [unction icterrupt informaion is
stored in [fe KO remsier.

Tranzmic functionasigrrupls oeenr ws u cesuln of ercar
conditiens ar da block boendacies b encoun-
lered, lTansmit functinas incerropt saforalioo s
stprgul in i (iest-io, Cicst-out bufter; the autpuc of this
hurfer foems the WPR Shitus Feprister (5SR). The
bwfter (o ™5ile™) iz manisered ol detect averflos

Beceive lunction intezropoa, dransnil fanglion iner-
ruply, wod MYE sie overflowr interrupes, when
criabled by SCIE i, 13, 12, et SCE 07, 13, 10,
roRpicezively. .

The POP-L1 program shouald sec SOR N8 0 response
L4 resedver mlerTupt, suabling the VA to procoss

Dlatu |
Hendiine Sectian inperrepls may nocur s o cesnll of-

the character in the RTC eogiscer and resumg winls-

-druwing ¢haracters Irom the RO &ilo.

135 Faiemled Munpey Addressing - 1F the Dvi]
IR 00 A0oess A enre e n?y blesal 2xlendsd memuory
cacutione. the hysic 10-hit tahle addecas s 220 in The
upprupriale ssconducy remister. The extended addreas
bt are The wgl 0340 0, U5, The LY 11 wppends the
extended address Bing wo Ue LA-bil table address and
geores the resuloant TE-hit in 1he ST (e BAab - 1k
hite widel.

LA ks O, 05 displuy the extended memary addreas
hics for Ihe scoondary regisler selecied by the SRS,
For reading oy che PDRP-11 pengram,

314 retecol rocessing

Prugessing and coatcol of prowocol fanccions s
accoonplishend glmos, excluzively with secondary reg-
iwbers, as ndicaisd in Table 3-1,

3.1-4.1  NOC Polyoomial Selections - The code set in
lies 91, 4 of 1he Line Projocol Parsmeters Second-
ary Regisver sclects-che type of bluck check pole-
nereial zn e applied in the fransmitled aod recsived
deta Jor orror-chesking purpracs. Longicwdingl vedw-
ndancy  ehecks (LEC), eyclic rodundancy cheeks
CCRLC-16Y, and CRESCCLITT checks are provided

J1.4.2 Processimg  Bleck Termidnabions — “gede
vhunees and BCC anticipations of ransmission may
owt wMected ol the wod of a daca block if the PDP-11 -
prigg e sels e rackes brle count into w byee count
soenidary register. The mesde changee andfor BCC
caumnmand (& Ther sl oy Lhe PTIP=11 progricn inlo Lhe
wpprapriats sceondary register hefone o diring Lhe
date block ceosive ar cranamit intareal. When Lhe
hele cunnl rewches wero, the “maric” is detected by
the BV, whiel responds o) lhe made chanpre
andyar BOC somemand.

Bwvig couniz are secin 25 camplement form in hits
14 ol byle counl secondary raristara; the registers
are ineremented wilh evch byie Iranslerred to connt
them wp e cerne Thos, g byvle sounl oy be marked
by secting bic 13 te mero ac bvie cownt sel time, W hen
the murkeid byte count rcachea zeno (O0=14=0), hit [ &
is sel 0 o, enebling the Y11 o deceer the mark.




3143 Cootrol Byte Lobibit — For pracocols such as
DDCMT, whichn oo nul requrire arbitrury mods
changos withia a datia blosk, provision Aus besn mude
ta inhibic the sontral Tode feech cysle, Al checuciers
ice Lneluded in BOC, and all are scered. The PTIT-11
progran: seles Lhe inhizit bit in the Line Prococal
Farareters seeonichary regaisier (il U5 for ceosive, hic
O for transmit). The inhibin is elfecuve only when she
¥ 1L s in mode O.-[F DEOOCBP s Dot eined wilh
cunlzul tabley, but the Contral Bayte Tnhibit Feature is
Jesired, e conirol wabls must provide space for
mnde €1, desple the Ll Lhal 1he hurdwssrs does not
actwally refereno: L e, of Lhe bl

3144 svoe Characeer Salecton - Two syne chare-
T (A aml Wy enay be manually set tor eack four-line
grou (0 03, =07, 0611, 1Z-15). Selection of the
avine charazer Mo o Tine is Lhen aocomplished b set-
ting the Hrnc A B Selection Wi (T.CR 1) colowdent
with the Control Strobe {TOR 15, The hiv iy
irelalicsd Lo svas A (Zerol.

3145 SyeeNark Sluie Seligl [he selecied avoe
churacrer iz alao wsed as the trangrmided Fill charne
Ler. Ln lisw ol synes, the data ling can o gel o inlle he
MATRK siule upeo both byte counts reaching morn by
wefLing Tame T'-ulavol Parumsters bit M to |, [dling of
aymes takes place for o leloke number of churacrer
times. [dhiag of the YTARK fige oweus for sn
inleterminute periad (o, syncheonization is lesl).

301468 Siripping Beovived Syoes - Setiing Line Pro-
tocol Parameters wil 01 1o 1 causes syne chutesters
arriving after the schicvemcisl of synchropizution,
bus befocz the firat non-syne charagier, 1o be stipped
from Lhe incoimiae daca steeam e, nol sdored i ke
R Silo) Svoe charusters with which the receiver
achicves syng wre slopped in wny case.

1147 Lim Activity Snapshet — The PRT.11 pro-
ErAM o mopiar eonditions on a aslocoed Time by
cxamining -birg K07 of the Line Stzoe Register,
rhich penvide o saapshal of lne activity. OF parcico-
ler iotereat in ine Staie 03 [Transmitier Undemmun).
U'byy o5 fiet to ane bor the TIY T whengver dala 33 oot
aviilabie in time for the synchronous transmiller,
and imlicales [hal eoe or more idling synes have been
sent. I bte connl-grignled protocols or in TBM's

3-7

RISY ML lrunsperency operation, fdling nf a syee
Sk o lnal OO and-benoe 4 XAK fiom che remole
terminal. This, 1he lrunsmitter Underron hbic
itdicatas wherher the WAK 15 Lthe nesult of bne ercara
s idling manes.

A5 Tyl Uoonsfer Uperatinne

T estahl’eh o data Lraneler operation between cone
memory aid & seleeted dawa line Tor wither Iransmic-
stun of Teception. the PIRP- 11 program musc comiimy-
ticnie Lhy Tulluwinge basic intormation to che TIV L

a.  The wlerdificition of the selecred daca line.

b. The quantity of dita 1u be Lrunsfeced,
iand
oo ihe adldres of Lhe Lable of locationa in

ey (the “dati lahle™ Tor duty rewd
or arite.

The ¥#T2P-11 progrem specities the scleeted daca line
warther in his O0—k5 of the SR8, The quantity of
daca 1 be cranskerered is specilied by loading o byte
covat into the approprinee DVIE secozudacy tepister.
Simlarly, the prosram loads the hasc address of [he
cnre oy ible ol the DV secondary register
priovided. '

L'zing the datu table address oo acoeess vhe core-
sponadiog loeution in core memary, the TIVIL starls
e i truneler. Az euch byte i3 cranstoersd, the
TI¥1 1 ineveimient: bulh the brle count und the dara
tahle address (termed the “warenl |_'_|J1_‘|r|:155"_:|_ When
the byte sonat reaches rero, the TIY11 iniliotes duta
hlovs termination procedore and halts dati reception
leor Lhe cotresponding live. (Data transmizaion iz hai.
il swsnegwe bl dillerently, w3 will row 5o deseribed).

A L5101 Provistom far Alerngte Thda Poonsmission
ubles — By means aof the data sequenging melhodd
jst slezscohed, duty cun be cransterred betoeon 2o
mertacy aml The slecled dots Lne ot che maximuwm:
DY chenuehpot sale. owseeer, if more than one
Jura table Iz o beocransmilied, the program would
huve only the tranamizzion cme of 1 Lisl by leal the
rrevios luble io which 0 catabliah a current addreess
dml e coeunl fur Lbe nest messace, wanless a douhle-
rcgisecr gyalem wis provided.




The DY 11 provides such o double-repister svstem in
the [orm of teo repisters [or sloruee of Lansnigler
vurrenl acduresses and lwo tegislers for stofage of
s ler hvle connds, The regisuers are called prin-
cipal curren. addeess, aloernate carrcnt addeeas, prin-
cipal Wyte court, and alternatz hrte count. Thus,
while the %11 is truosfecdng dalu Crom the wable
delimgd by the pringipal corzeil address and hyte
count, the FRIP-11 program may catablish aod loed
the zlernate zurrent addmss and brte eouni. Wheo
the priocipls byte coun? renches zera. 1be TH11 con-
vinues the date leumsler opecalion, withory ingees
ruplieert, by swilghing -teo (e e registers and
sidifics the PTT-1 1 pragram, which may ten Toad
ke primary registera. This socsaw activity contioues
until beth byre counts are zecw, wt which lime lrans-
mission slops.

.EI.I-S.E Tubte Hize and Location - & ny memary loca-

tion, including those wrich extended uddrags, muay e,

used and dazu rables may crosy extended address
bovnduries. Messwrey (o0 be lransrodlled o necedved
may vornprse dula Lsbles of up 1o 16,384 hyle,

32 DIRECTLY-ADDRESSARLE REGISTRRS
The 1Y% 1] contnins 10 reristers which may he direecly
idsdressed by lhe PLIP-LL prosram. Farmats, desig-
el add resses gl moemonic codes CoT thess rep-
isters are displayed in Figure 3.3, The Svstem Coatrol
Register (SCRY and the Ting Contol Eegisler (LCE)
are used by the POP-11 progeaim peincipally e sed op
duzi cruosfers. The Control Statos Repister {(CSR)
and The Ling Slatws Hepuster (SR} ure need to set op
e Tine mendems, Sl diroc] y-gdresswh e medsters
arc provided oo caahte inlerrapt interpretalion amd
handlina, access to TV aceondary regisiers, and for
muintenance functions.

Fhe rexisler bil Jescriplion tables contain a
read Swrile column Lo indicale whether Hls ore rewd
only, write only, ar may be bach read and wreillan by
the P11 program. It & hit may he physisally read
oy Lhe program bet che datum read is not valid, it is
[sted ws ““wrile™ with the “ooly™ omitted: the can-
versg ity 1§ smilarly srealed, Bils intended sxclusive-
Iy fns maisichance ufe are deseribel in Chupler 5.

311 Eystem Coniral Heglster (5C'R |
The Svsiem Coolro! Bemster s 4 byte-addressablc
register for wse by the PR progrum io order to:

l. Tritialime Lhe Trata’ Handling Seqagn of
the DV |1 Maseer Clear

(o]

Start the Y] MicroprocesRor

3 Lousle DY11 data inierrupls and detegt
inlareupl fsquesls

4.  Raarare DVLL Daca Heodling Seclion
siter ceceiver interrupr und

500 Sel the esiended address bils o the VI
Foar core mmzniay add ressing o the T

The SCE also providey PLFP-1§ program conteoel of
Microproces=or EOM Tunsuons end provides simus=
L Lramsmissinn ingeeropoy for  maintenanes
[ILLF[YCERZS,

Format of the 3CK is displaved in Figure 3-3. Bit
ugsipnments are described io detuil in Tuble 3-2.

122 Lime Condrol Reglater [LOCRY
The Linc Concrol Regiacer is intended for use by the
PL¥P-11 pragram ik arder ta:

1. Lovble n:m:.plluu on u selected Line

2 Read the cxiended address hitn weed for
earz memary addresaing by DY L second-
ary Tepisters, and

A Reieel Lie sy sharaclons) Tor cach Iin.r:.

The LR also implements the principal D%YLL
maintenanae Functions, as disoussed in Chupter -5,

The lolowiog LOR bil descriplions apply -::Ir.ﬂ}' Lo
lhes lings as=ouitl=d wilh g synchronons Hine caed:

The enalding of reception i controlled by separate
stocape tor zuch line. This is accomplished by using
L 15 a5 o slrobe pulse penerator Lo Joad LOIE £3
(Heaedver Liabler inlo vooleok sloriage Ear the ling et

Cin BTS00 al the ime chal LOR iz et w | hy the

A-5

TTH- 1] program. Toc Svne Characier Sclection bit
(LCE 10) and Maintenancs bita LCK 09, 11, 12, aoid
14 ure st in sepurdte storuges Dor ewch Towe-lioe
group (0-03, 04, 08-11, and 13-15, a5 selected by
ATRS E-031 by TR 12 serahe. Conacquently, LCR
Bits N9 - 14 are not valid Tor 2 lin selected at a random
point in rite and so arc designated as write bits
Since LCR 13 sirobes 0914, proprams muwst bpdale

“ail.of the bits 09-14 when it is desired e upidale any

cne of these bilg, The LOR [ermml Tor syneheanouos
fine cards 1w digplayed in Figoee 3-1. Bit assignments
are desesibed in derail in Table 3-3.
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'I'.'ll'r!-u 12

Spstenn Coottee] Regiciet Hil A edgnne Ls

Eit(a}

0

() RS

1

&

Mieropracsseas GO

[Maintenans: )

Lactended Addraes

Becgiver Internopt

Becziver Intzooupt
Yoo A

Becziver Inlesrpt
Zxrvles Cantplews

Funcreon

'Wheon azt e owe, cnables te .;'il.':r-::_:r:u:-:as::lr to
oprrace D OV 1] Dara [apdling Section. Aus
b2 set to onc to enable OV to pedorn sy
functione sther thno mcelarm ceateod. Llesmed
by Imitialioe.

See Chapoor =

The conrents of these hits us sat by the I'mr-11
oA Form 3dts 18 aaed 17, respestively, ul
iy serrened el or conirnl v ble Rase sz
lcclend by Ll PTHE T posgmarn dnies o secordary?
regdsles for Ll lfoe selecled by SRS O0—03,
Th=se hits rwsl he szl Betore Toaddng the
Sreoadary reglsie:. Thesa blts ave readiorrlts,
Pl whan read sellost anly the valuzs of SCE
G:1—05. aid ot The valuzs of addrzes pice 14 and

1T far the selecied loe., (Retor v the discusaicn

af Live Control Regiater 2lie 04—05. Thue, an
Interupr serbss romHine ssving ths sontenes of
theas hiza wilk svass it 4205 exgaihy os 0t 2y
the POP-11 prozram. Cleared by lodcealiae,

When s to ons by the PDP-11 pzozram, enzblos
the Micsoprocossar to jnterre pr che FLOV-1L pro-
aram by serting a ooe in 5K 070 Clearad by
Initialtze.

Yer to uo? by the W11 < remeest o FIFETT pr
SrAD InhCITupt wecuriny A neme i eeepdion.
Tae reveption cooslitons thin cawse Lthe %11 1o
Taquest no intucren are Bsiedd oTable 330 The
TIF YT regrares shomell resocas] b e Inlbzrmpl
o rading the Recalsar Tntarmpr Charsotcr Roo-
IsLae Ly ldcnndy the condition and mey then Load
the Becobver Contro! Byts sacomingy mesisen wih
& o panteol vtz Thz PL1] pocgrirn shoudil
thin set S0 . S0E U7 does s case o inler-
TEOT wnEss 81 D6 e been sl lnone By Le
TIFF T progriee. Cleared by Dnilislize. Thiz R
i reats emly pxgep when SCR 09 15 520, 1o which
itk i1 % med feerl L,

8ot to one by the POP-1 1 program wheo it bas come
pleted an loicrupr servics roatiare and desires
Micrs proceasor sxrFiciog of the chacacter in the
Bcoiver Lntermnps Charactor megister, Secting of
thia kit clzars SCE 07, Cleorcd 2y Indtiabes.

F.zad or Write

Piriby

{
Feud o1 l‘n'-':lire:
Bearl o B

i

RS
Rzad o Witz

312




Table 2-X (Conl)

Syetom Controd Regicier BlE Assipnneenls

Bitrs b Deesigmation Function Rrad it
ek [Maintenzmce) S Chaper 5.
4] PR Sratue Corerflow Fxb o une by the Miceprocesior wheneser tha Reiul or Wiile
Meetor B NPR Sialus Regrabatile is Al Failue ueors :
whenarer Lhe PLP-1 1 peseron does sl srompily
read i MPR Sratus Raeisler contencg Tollowlag
a BCR L= inzerrupr, and 04 XPR atatus citrics
have peeurrcd. SCE LD docs noo eause oo iatx-
Tupr volesz SCR 12 hee boen sor to ocs by the
CLHE-1 ] program. Cleared b lootialize,
11 Mazter Clear Wher et o ome, clars the Iollnwdng bils i (he Kl or Wirile
Tiwl1:
ECIE Lils 0 4R, TE10,09,12,13,15
T bils 11 13
TR His 7—14
MET HIL 1S
The Foealwsd Character ilaisalan Gesred. This
! it 1z sxlf-zlezrine.
|
L2 | MILL Statug Orezrtloor Whow set to ans. cnables the setoene of SCE 10 o Ricad o Writs
Intezunt baatde menerate oo inteooept sogueet. Cleared by [ndcilizr,
13 . R Stalus Inf=rupt Whap set o ong, eoables the settioe ol S0HE 15 (o Head or Wrjle
i EBrialzle pEnznie indrdement reauest. Cleared by Indiplice.
| ;
4 - Dhriced. -
1% “*il'l{ Stotes lorerrupt Get to onc wheneyer the Microprocceeor loads dnis Brad o1 /W

S esar Il-':l

intw the DR Stnius Kegiater to r2port ac inteorupr
rondiciun aucuroe curnlg data transoission. S
v serw wrhensyer the POU-1T areersm oesabs the
MR Bramug Mesieter, This bit iz cend only wxceps
whao Li%s 07 and 15 Write Voobdy 1561 09 ane
st to N, nowhizh sowe i s readwTite. S0 1S
Enes 00t cause an ETeTmpt nndess S0R 13 hos
bapm set to one b:,-' the 1"131-11 aroerar. Claare:

by Initdalice.

1 e

213




Fafile 3.3

Liwe Coutrol Reaister Bir Assignimenis
[For Synchrotouz Line Cards)

Bit{s) | Desdpontlioon |
CO—0ol Cdamlens nee )
c2—CAa

I .
Os—10k ' Exrendail Adddress
Rzl
Hf —
0w iMzinteouniz )
1o Bz Seleo
11,12 dirin ST |
13 Recedas Busdile
|
14

CKlaintanme)

Funcriom

Toad Wit

aee Chapter 5,
Il

Fur the secondany oegster selorsed ov GRS

L 1% poed D L. chese bits display the 20a-
tenly nlbity 16 and o7 sgzpectively Thiz ca-
ithle~ e s G sgnd the extonded addrzss
bl e careerooaddzess aned conteed toble base
gty seeorlary sl

Tiwse.l
s Claaaier 50

Lo the Loe sclecied by SEE O0—0A, this EIL sas
Meny A cieracter or Svie o eharactss, depeadling
o wehiethes This Din is s27 90 £0Io o0 ang, sses-

Lisely, wi T 15wl time, Cleized By Indtiaiiee,

Sarne chamacler envcnling is discnsenl in Clanler 2.
e Chapoor 5.

When setto oor o LUR 15 st tioe, cavses the
recedeer For gow cine s in S8 00-407 to avarch
foor [he wenchronjeation chucasoe(s pin the npus
Lt stezarn, When the synclrowisalin characien{d)
in Tinzeidy L Wi o Cusessan sele 11y Raceiver
Aurtive hEL i Jhe Fine Sonie secom sy renigsoer.
TUOT 13 reieel Fie w2l Lo 1o uri 2le reczepiiom un
d |:|'-E-I-l.|i|-:'\-l.'.-|||p__ Lnirzacize. “bhis bil is il wsal Dor
ey nelnordcadion doring, ~ezeplion.

T resypvchrimiva Jwrine recepiiig, e Reoeiver
Fizsvrnclwon e bl in Lhe Line Stale secin daor
rezlsler s ael Lu 2.

To gkve domu reczpSan Inoa line, U Tz rwebar
is zor in SRS 00—035 and LCR 25 is w00 1o 2o ar
LOR L3 set tiome. The Bzeciver Besvociraniza-
tior i e the Line Store scoondary rogistor is
Lhign wet,

Clesed L Inivialine.

Eoo Chastar =,

Frad anly

Wiile

Wriw

3-14




Table 3-3 (ot
Line Contyol Bémiscr Bit Ass oo

(For Srnshropos Lioe Cords)

Ititi ) Drelmation

Fuoction [l Wk

15 L'un'ri-:-l Strobe

When et fooomne, strobes OB L3 into conrs]
slimige Tor he o 520 in SBS 00—02 and aurbes
LOT G, 19,11, 12, 14 ineo control s2orams for
the =B e s i SIS D200, hen clears
el Moy be seoul (e sume tioe as the LCR
L thal it strobes dnzos stuzape for the seoeted
Le in live grogs.

Wrle

The Tollowing LCI b descriptionys wpply anly o
Tz Tines ibssowiabad wilbang asyochroenows dne zued.

ot asynahronags 1Enc cards, cach Tine kas fogr d-hi
Temsers wssovinted with it cach of which may he
Tesndesd by auldeessing the LI with appropriate reg-
iguer eleeninn kit scn in TOR 8 qod LU, io addition
to the ling selection hit sel in 8BS O0-N3, The feur
resrers wssooiated with each linc arc ealled the
“Primacy,” “Lormat,” "Buod Kate,” and “Maince-
nirne ceplelers andd are selected by LOR 10-0% codes
of TRy ol 10y wned 11 respeclively. While che bit
angigrments are dese bl ioodeil s Table 14, it ean
22 noted here that T.OR LS [Tine Contral Simphe)
funeliony che yume for asynchronous line cards as it
Juee lor svochroneus lioe curds and that the cautions
cauecsfed alurvs with nggand Le LOK bile 09-14 ure
airnilarsy valid foot the syynchroenows ciuse, Uhe LOR
format for asyinchroncos line fardy is Jispluyed 1o
Fiaure 3-3. Biz assignments aire describied in dedail
Lable 3.

323 eceiver Tnterrup Charucler Boister (HLIC)
Tha Keseiver Incermpt Characier Boegisoee iz g tesd-
unly remster which stores the character that causcd
the I'IIF-11 progmam interropt, the line number on
whicl e haracler wus received, und che code speci-
fring e reason Rr o the inlercupl, This remster is
aicared by Toncalize.

Thc farmat of the RIC g shownin Figure 33, Spesil-
¢ hit assipamenta for che RIC anc ag folloom:

LB 07 Thie ekl conlmos the inter-
ruptine chavacaere, right-juslifed, K 3 is the

st sigmibicant bl On parityseyuipped syo-
vhrenouy characters of lcsa than cighe his, the
rarily bil will appeur imumediately to the lefl of
the highest ocder bil in the chamacter.

tiiey =11 This field conraing ke line oum-
her on which the interrupting characher was
recaivad, il eipht iz the leaa: sigmiticant hit.

Bus [2-1%: This field conlisios the code speci-
Iwing the reeson for the interrupl, Reler to
Talles 3-3 gnd 3-6 Tor code meamings.

324 AR Stahs Regivter (NSR]

The NPT Slalus Rezister 3 o dd-level “read-onee™
gilay; that is, 4 reasd af {hig sily “enplies™ 30 of Ly wld-
earen:Ty [deacracrivs sead), amd any pew Jduta = fulls”
intes the gilo output if now data is waicing when g resd
i¥ completed. Ube X5H is read-only rogister which
ifz il | 1 inerrupl-capsing eonditions thar oeeur

Auriag character trangrmigsion wood 421 the ine num-

ber o which the Interrant necoered,




Tnblke 34
Lime Control Hegisder Bil Assignments
(For Asvnchroasws Line Cards)

Hilf:} Designathoi " Functinp ' Read Welic
M1, 11 | {Malaenane) Hen f.'l.ui'-tr:.r 3, ' _ -
0,03 : — Ly ’ -
04, 05 Lxtended Addoess Fur the segcandiry repiston s lectzd I'.-}'.ERS o003 Baind imly

Frad umed G117 these bils @spiay the concenea of bida

15 8nd 17, J'Hspr_'i;l'i'n-'ﬂl'_-.', This enal:les the pragram
ton rmpd the exrenclan] jpddrans hits of £ currcn
alldresa unel comlrel tnhle b address secondany

Tapsters.
0a, &7, Q7 , - Lnused . -
09, 1a Regigter Selesrion For the oe number selecusl by SRS 00 03, the Write
. Code cife bty determine which Aseoh mores Tioe

Lhird rexisier i wrillern inloal TA™® 15 3et Lime.

There are ot Tainlars asdiated with cach oo
il |-|‘IE'_I|' e i et "T"l':nlul}'::’ “Farmat, ™ "Bavid
Rae,” and “Malntcinans:™ repletera. Deseriprions

; of the seehlter bics are foond n LCE 11-14.
: Cleared hy Tnitialize.
11-14 : Asendirooous Lhis is Lhe preth peavided for acecss to the Iine carl Wrile
Lire Ciml repiareis. Loading of e romizter ocours 41 LU 15
Roezlztere set time and is dependeot on che foe nianher

seleored by SRS D0—403, jenl Ao r2gisba selection
conle gap fn PR TNIY 10, Bl fine has four 4-blt 1
rezisl ers i led with &, deslopatcd as; i
“Privvary ) “Formal,” "“Baud Ratz.™ and
“Maintenance.™ Theas roolsters are cleors:d by
Tnitializz. Blr assignonont description of the
sepianca folloss LR 15 tunctisnu] descriplion,

15 Cromtrnt &liahe Wheoo st to aore. strebez LOK 1112, 3, 14 fuilu Wiite
annteol storage tor the repmcter seleteom ole =0
I LER 09— 10 osnd he line apaciced by 5K

00 0%, then dears fraclt. May be s2e o the same
tiinz ag the LCR bita chat it ateobes into glornge
fon the seloeted reglatee. '




Tabk 34 (ol )
Linw Control Repider Bil Aswdgnments
(e Aaymehesmous Line {lards]

Rif(s) Iresigr Linm Fumcdinn

Agmebrenens Lae Card Primary Heggder

Ttead wrile

- }
e, 10 Piirary Rowisler | Torthe line ounher sz bacesd by S48 00-03, the
Bzlection iade 10 " code of 03 speclfies wriling fou e Primpoy

regivter at LOR 15 5ot . '

1 Hulf Lmaplex; s -7 . This il whew gl conditiens the lioe oo operzie i
' Full 11az]ex Ralf duples vewsdas I7 1his bil iz cleared, #he lin is

! ) cand ftianed to opawie n Ml diple: omde . When

) operding in hoit duples modz, the e leclel regeiver
is. lalindedl darizgg trinsmission of a charaster,

12 Even Paricy This bit, whan set, gencles charygeiers wicl even
patity on the linc and cxpesis ea2ivenl] chyriicbera
Lex huve even parite: TE this DL is cleared, chamcters
ur ] pariby 2z ponersted o the Hie and regeiver
Podtmglers are exzeeted to have odd parlos, T -
Slade ul Lhis bil is immateeial it e Faricy Bngle
53t (Fvrrnil repdster Bit 14] ic not szc. Ths bt

st he pnoditioned prior fo losding the Formal
Regisier,

3 ltroziver Loahle This hil st be et befors the reaciver loic an
awsernble chamaclars fror the serizl wupat ke, Wlen
this kil & el Fecepner Active (Line Staue Bi 0]

i+ subrssy el Jy g2, To shut Sown o prici oma
=12, 1t proamum showld tirer slesr Roceiver Bral:le
and Lhe sui Regeiver Besvichronke (Line Siale

Bil 417], 'The sruprim mest wait one sharaster
Ierwitl e shukhmen Jotore reatacting = line,

14 Hreak “ | Thig BIL, whee seb, locess a spees on that loc's
outpur cadsing o hreak smdition . The break con-
cition may Be el by werling shitwecers ducne
che brcale inteoeal, since these chasicl=rs nensc

I" reazh the 114 lina.

—_
]

Cunlrinl Srpoke i When Ret o a (e, sirelmy 1he IPrimncy Reistor:
Bits 11, 12, 13, 14 Jula sborage Tor (he lioe apeci-
] in SES 00—0A. tha clams fisell, Mire b s
ab the same tims &5 the bits that it slrehes inlns
slra g,

Write

Wirile

rie

Wrile .

Wirile

™ilie




Tabke 33 (Coml)

Line Contm] Brzisier Bil Asdynanents

Bitlal

Nezignakinn

|:_l"|,:rr Asvarhronons i {'.'ln.‘h:_l

Funtlan

I-tu:ll]."j-"u'rill:

4. 10

iz

-

Le

Rl

AT

drrupwns Line Cavd Fovmar Reaiarey

Pigronnl Bepisler
Betle cuiun Chivil= 11

Charzvier Leapeh

LIoees mbisp Hids

Pusity Enablc

Cuniru] #mibe

Fin the tine numbser selezoed by SEE 0002 the f
cniee nl 11 saezifies aciclor iiee the Format

regisler al [OT 15 szt LCR. M = 1. LCR

=11,

Ulese -yits are sot t tranzonlt aad scechre characters
o L lenetly Ceacludicg paritr) as shorn baloor,

1z Il Selecred Clnvacter Lonuth
1] | 5 bits
1 1 G hils
l i 7 hils
1 R hilx

This all, whan s, copditions che Noe tronaodctiour
with 5, 6.7, or 8 hit cmiz o vansmit charciers
baviog ven slop bise, Cine slop B 7 sznt whea This
Rl g cleamad

Tt this Tt is set. churaciers mungomiti=l o he Line
have an approprizte parily e alToesd, el cloe:
tora peceived oo Lhe Zne baes oo chieekad, Parte
wre i dmerninesl by Lhe siale of Pranary Repsoor
il 12,

Whar sl Loz emz, sbiahes the Foonat semister bits
11, 17, 03, 14 inbo ~orams For the T gpecitied io
Sl A 13, then sless osclf. May b a0t at the
e Lire s e s Lhat 1t sceoher joce storase.

Wrile

Wrile

Wrile

Wi

Wrjls

Asyoch

runcias Lime Card Bawd Ratc Realrey

e, 14

11--14

Rl 185l
HEsisier
elestion
Ll (1

S| Civle

Fear the line noairar selected L SES Q=00 the
aisde alf A1 specifies writing inoo the Baud Bate
repistz 8l LOR 13 sc time. LCR 0 = O_LCE
1M0=i.

Tz stale af thew bits dsermlne the opseating
sprecd Test the cranseaittcr and veconms of ths
sebrozd Lns.

Wrile

¥Frile




Tulele 34 fCmnr?
Line Comtenl Replster Bit Awigiunents
[For Ammelbrongus Lioe Cavds)

e e |
Hilf~} Fresiymardinn Fanetion I By fride
Asviclhisoeous Lee Cord Baod Fate Reger {Lant)
TR
11-14 (Cemts L | 13 12 ] B Rate :
: : L 0 Ik ] = .
[ I 0 0 1 T3
] 0 1 | Till
il 0l | | 1313
fl I u ] =0 '
] I 1 I 500
1] I I ] A0
1] I I I I'200
1 4] 1] ] I &00
1 ¥ u I 2000
' 1 ) | i 2400
. | 4] I I Sa00
. | I [ ] 4A00
i I u I f200
i I I ] SE00
i I I I 38400
I3 Caatrol Straic Wicn acf to a ore, airobes the Bavd Rate regiaer Writz
Bite 11,12, 12 |4 ince storape tor the lioe spezified
in EEE 0003, then clears itsel?, May e 3o o The '
sy bime a5 the bitz that ic strohes oo seoTipes.

“"HI_'-I:EMBI Ik Tl Losad's Jon By Spec O s Lo

13%10 Rasy = 3 rosapicass Pher arlelmades foons s v agvnch minig eonising e 1o oedZenrs thor 10 enamorer servleine rete far riat hne

it A aFinyg SIetrinel @ Jhgaes TeeEhsD cath InTegriy, avrseaal avdwete mast leterarst and fraplkemaenr s recponse inosech 1
Laiiniar 1o provide o cescrpinmg [iars an the reonace tranametier. The ™50 cemdttian of T D idasy isindicztes) by o popalive ecllopw
I e 5w 13 vobl camgee, The "OTT coqulitien ol OV L] Thosy 15 iedizie] by a pogtive solouese n S 00 LS eodl rnpe. D% LE By

Is i e a0 @t B Ikesdny, 4 CPone Tnic2 e . DY LL Basicr Chear. o Doeweiver Bopable clesrs OO Prlivgey Bopieder DIE 130, T2 40M
durarkin a7 thig kad 15 cpsnden ] eo e g@lviviyge mee of D VLD Chersior Plaessant. Thierstae, 1% 21 Husy may ke of cny mmimzl
qerivd. TS By is assertsc ©ovaxanm of 145800 af a sl fime felleweng rees atlao of rhe Tieet seag B, Fevan nperstme speed af
33,100 houd, che TRV ! 12usy Fanmvs mieey o2 w2,

Daidn St Hugy — I'ie e it of an asmchroncus taeam ttine s ine re hrerz santlana! Trvwelssion remarely stared and dappal.
Thisis ske complemenczry featare of T2W 11 Heny, (are 58 Busy maosr o impaerawoted ovth eatemnz] supportine Jundwers el sl
b wed witk an operatime speed af 35,4060 saad. 12 eacd madificatian ¢ ceguered far implemeating Tafa S=21 Ty ol & Daws 12 le
ullwer thzn 38,5060 bacl The K" comltting of [zt Ser Hooe w6 irterpreted by @ oneeztive volinge mothy 3 o LS well g, T
“OCF cenditivn el Teaio S Twsy is “mosmpreced hy o positive valrope n tas 2 ta @ 5 vk rimee. Tiaca Se Toosy, wiee oo, & Jelined @4
d ryav e slop eyuest. To ahibic contiounl chasaccer mansmission, Taio sst s Dues oe receiveld poor oo 130 LEIE of Wi Lask e
i, ilezvad. Deka Sel Dosy % ineolid wten the Bne s heing aoesmaced in sither ivdecre] momiecance anode e wl ae eogs s, sfaesd B
Ibsan 3H, 100 Swuil, 1s5azning 3 line cord mdildcanom waa perfaroied.
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Tuble 34 (Conl )
Licie Coptriol Regisier 180 Asap bl
[Far Asynchionons Line Cards)

Ditich Peesipny Lim Iy e Eoad, Write
Asgnelronows Line Card Mantenanee Romister
o, kD Maintrnanes Loz ihe line number sped fal by SES 00 0%, (he ! Wilte
Eridster camle ul 11 specilfes woiiing inde: The Wiineoanos
felectnm rewisieT gl 141 15 wl liwne,
Cornde 12
11 1'.{."1i.'I|.JrI:I1II:E : This bit, when sal, loups Lhe lemseitter's secial autpor Wrire
Tulernal dada lezd o the teceiver's semial impet lead. While opezsting
inrinlemance e, tha ETA tranemit dars Ioads,
. ElA rueeivet data leads, and the rcmatz Daig See bosy
reatres are dizabled, Wonmal opern. iy monde is
aszizimad wnch 1his bt s clesred,
1714 Thiusad : -
15 Cortrol Stoabe Whan act to 3 asg, strobes the Maintenanse :-:g'st:':'.' Write
e L inba awoezoe et T spezlfled in SRS
G0 04, then cleass Itset. Mar be set at the zzme

thine a5 the bt that 10 sboobes ot aposame.

Tnterrupt-cawsing conditions and  wssocialsd Line
nuribers are stucked in the 64 eoley frst-in, fmst-oul
sild oulTes wod deopped ot the SR oulgi, g 2ach
prior enlry is reacd by bz PTIP-11 pregram. Fach timiz
a new ey 08 drappead Dnto WMER outpue, WSR 15 da
sel me indicats the presence of valid data and SCR 15
ig &0 o segquest wn iaterrupt. Lach tome an NS enLry
is read by Lhe FLPP-11 priggrarn, NSRS and BCR 15
are Tewl by oaern. MSTO1S iz akan sct to zero hy
Buitialize. (The ather 5K his are aot rese to zsco
T i nitialize.)

The MSk forme 3s stoews in Figwre 3-3. Tranamis-
gion inlerrcpl 2odss are deseribied in Table 3-70

125  Reserred Regincer
Roacryed bor tuture system reqrirements.

a-20

126 Speciul Funcrkns Reglster (SFR)
The Special Fanstiona Register is vaed for muoiole-
nanee oaly frefer to Chapter 5 lor deseriplivn),

327 Scoomlury Repisier Selectlon TWegister [SRS)
The Sepondary Register Seicetion Repister provides
for PTT- 1| program access to the aecondary newzlers
ir the DY 11 BRALM. To wddres: i sscoodary regisler,
the PERP-11 propgram sets ibe 3-bin RAM addeeas,
consisting of the d-bil bne nunsher, plus che 4-bit reg-
iater selesiion e, o 8RS (M-03F and 585 08-14,
respectively. Toading o reading the SKES ic then
accompliahed by loading or rewding Lhe SAR, Triara
copt semvios Toulines musl sawe the wnents af the
sH. ’

The -t line selection eode i0 SRS U0-02 provides
For selecting of the 16 data Boes, The 4-bil regisler
seloctinn aode in SHS U8-11 provides For selection of
the 14 secooducy registers sopplied for cach dataline.




Code 5ol o RIC 12-15

Tnhk: 35
Reesive Tunstlow Ivvernupi Comdidivns
(Foc Syuclroncius Line Carils]

15 14 13 12 Meaning,
1] u [ 1} Specind Charactzr Recemicd:
BEL CH) o) Llie caleid Dode Tor he charw ler in R M) 07 B4 52l Lz o Geen-
ordl e intertwpet], imificiting that the reezived charnaoer io 3 apeczial character.
o 1 n 1 Parirw Errer
Mee cesracterin RIC 0 OF fias o paticy a5z apposite 1o thor solectel Tar
this Tine [rhe Yime speified in RTC R 1T]) by the paclty sonzs sefiches on e
MTA5D auodukzdFinncz 2-06).
0 Q | i LlveTrun:
The ceceived eharsater(g] proctding die cluracies se. iz BIC Q007 Jues been
losl bocavss of averfuw ol the Ideceived §hameter &ilu.
1] 0 | | I'il;‘i‘l_'r Error and Cheerrize:
. a5 crseribed above for eorer codes 000 and O0JU.
l | ] ] Biv le ozl Weamning.
The chemicter setin BRI Q0--017 hzs been stored In come memany, N more
Fherpeoesa vnay be etorsd Jor s Uns as s ovie oWl j o 2i2.
1] [ U | Ik Check Complese:
The B2rck check charactaoia) for che dats bleck roecived oo thes ae have
srplecd wod lave ey Incladed o Lie Sceommoioced HEDE The Sccarnalated
HE'C s ey dnethe Receive Acearaalatzl Wacl: Check Chnmcter reznsnTy
ramistar; the OF, of the Ll and Jow bweze of the sesvaomlated BOC 18 83010
RIC Qo=
u | | n ndetine:
il | | 1 Lin:lelined
L 0 ] a - Bywe Covnet Jica:
T meceive hule cuet 12w this line was e nner to receipt of e chargarer
| setin R (6e-07, Thus, the shataeter wag oo svored &3 no sasizned soorage
| wrad avillahic, .
1 i bl Unie(ized
L | 0 | f Tadotined
1
.
| N 1 | [Tndefinel
] L 0 0 Froccegiop rraT L
| Ancmsislen L nenaeey G-l ostuied wheo the TV L L attemoced toosters
the ciamacliers=L T KIL (K 0T,
1 ] i L Frocessang Tooer 01:
Awea-eesislonl ooy Uae-gal ocewceed whizo the T L attemaced to fetsh
rhi contrd Fyie corriequorcimg o Le claaeber sl by BOC 0007,

N




Code Setin RIC 12-15

Fadrle 35 (Lannn
Ezcelre FusicLim hcerrupl Larelidiucix
[Foar Stoelionaioue Lioe Cards)

Micaning

15 4 | 13 | 12
| | { 0
] | P l
i
i
Code St iu RIC 12-15
T 14 13 T 12
o b il TR
0 0 a ] |
n 0 1 0
|
[ 1f 1 |
i 1 ik i
i 1 o |

Processioe Veror 11 .

Tae W11 recsica ] asizval un s reantoey parlty oo ling foom the P1P-11
vener The I%T aliemplad Ioosweie the character serin REC G0 07, 13 -
ililiven fviHoeares = defest nthe mamens padiy lome, vy e PLH LT 2enenites
pracioir geras slanzslz ondy on Sore merony tead eoetution.

Procasging ooz 11:
A memory purily errer cuurrad waee he DR ateeacatad to obazo the oo-
orod b comrespemiching Lo e cheracter lin BIC Go-07,

Tobk: 36
Receiwe Fuoetien Inteyrupt Cemnclidinns
(For Asvnehoenows Lioe Cardcp

Meaning

Lpoezl Claracter Rooived:

Bic 00 of the exateel Tvte for the charler in RIC QN 07 15 5t toa one
{oracrats 1|_1'1nm1p:}, Tlicating lhal Lhe reve bdd charazcer iz @ s2eoiul chumic.er,
"y Ermsr:

Tl chare i IGO0 -07 has 3 periny senss oppuosice Lo Lo seleered Gor this
live [the ling apaeicied in RIS 05—L1 by the progrnnenalids Fonmat meglatars of

-the Agrachoonous Lioe Cane

Cresrrun Frror:
Ihe resmived chasactardsh proesding che chwrgcte- s=10in W00 07 have baea
vl bewanss of ovcilom of the Beoedved Chariclar Sily,

Fraiminr Lrzoz; .
Tl cluaract=s g=cin BIC O 07 liged a stop bit preacor oo the proper Lisne,
Tluis code iswenully frderpreied as indicacine the coezption o7 o break,

Btz Coamt Warniee:
The chargcter st in ®LC HI—=07 bas S wwargd |neces memory. b oure clar-
acturs may be stored dor s Jme ashe et oot iz nowr zera,

Block Chesk Complie:

The Block charactexs) o the data alock iz ved oo this Ties bave amival arld
have becn included in the Aceurnnfilad BOC, The Acoworulatzd BOC i meow
the Rrocise Accimuloted Block Chegk Character sceondary rapmerer; The THE of
i gl oo Tow byoes of the pcanmlaed BOC i@ w0t o B1C 0007,

L]
]

[ ]
-J




13 14 13
0 ] 1
0 1 1
1 1 il

1 i)
Lo 1
1 f 1
1 ] 0
1 1 0
1 1 -1
1 1 -Ll
NOTE

a

1

(

Canbe Sel in RIC 1205
17

Talsle 36 1 Comi §
Receive Function Infepraps Congliliinos
(Fot Asyachrenous | jms [_‘.anlsl'l .

Meynimy

T e firmsl
Undefined

Byte Count Lo

[he regmive avts count footiis ae was 2ero price tooeosipd oF the charcier s
it RICSMI-07, Thus, the chazacter was 1ac 2tosd 25 1m0 2RIgacd L apes v
srailalle.

Llodefined
Thude fnex|
Uodefined

- Progsing Froor (K
A non-crigrear incino-y thng.oot aocimred '-'.rh-.,n the T atcempocd to soere
tha chaacter set iy BTC 0007,

Frocessing Enncr Q1
A non-cxisteat menwoecy time-ont oczaroed welwen the IRV L sctsmpted to Fetch
17 conorol beets concepend ing to the choracter st o RIC Q007

T"I.I'JI_'E - Error 160

ADVLE] reecised signal on the memocy parity creor Hoe Erom the FOP-1 1 wheo
thae VP ] actempred o store the clwracter ot in BREC 0007 This condition
Achics les e legl o the memony pucdty Jogic, us the MO-11 penerad es porily
[N ] 5.'igr'|:||5-: r|r||_-.- P cTE rrRrnim el e bz, ’

Procezaing Liror 116
A rpemnemy nurity cecurrsd wheo the DWVIL sttempred o obtain the somtrol
h} B ax:-Tr-Eﬂ'ulrulmu e chacacer in BIC DU=07.

A jpriority eneoding 5::11:::*1-: i u::d I an casvncliranows live to present a oonatLiple 2= r\-.‘wi-:'l o WEis. Ay
<rrar tlag eombinaion that contais an e eoar is presen bad as an Deecron Eneon Qocde: O01 03 = the
FICE somcter. A traming aorer aud pecicy eros saothination i presentad a5 a Framicg Brror (eede 00311 n
tiw BIC R regizter. A mmiltipls crear cond ttion that dlsplars & Parire Ervor feode 00011 does not car. This
privcity achoms i used ouly by the Asyocsuonons Line Card. Existena coqson code bucg dhae anc geoerancd on
o s¥ocirbogys line are kot aftaoted By this acheme.

3-13




Tahle 3.7
Trunamit Fanctien lotcompt Coodiniems

el St in MSH 5 -11
11 11 Lo 1 | Menning
i
Ik 1] ] 0 Tropsmicter princiial cocor wdddrzss specitaed o wen e sgsteat wesnoy Toise
' tion (RXM), '
1 u n 1 Iriranzerer priocipal Sete et is e wl o cemo
Ll 1 1 0y Irrisars ber i lerrale carren . address spedi Ted o wan-axizsent ncmony loca-
o FRX.
1| 1] | I Transinitlen aemale bywe counl s equzl to zero.
i 1] a 0 A atrempict concrol btz foteh b the DY 1 produzed o poo-uxistent men-
: oy condition of 8 momeTy porine 221or. (The spacitts soroc is suein e |ine
Stote second ey reugsten
i

SES 0 arp b usal v seleet Line gontenl scar e
far loading from the Tine Conorol Rogister,

CALTIHM
I not chunpe the eostents -of SHS withiost chaeking
Ll LR 15 im clenmed, imlicntimg fhad pmy ontsianding
TALR Ll tor the line cards has Teen compdeed.

.14 Sevondary Hepister Aceoss Hegister (SAR)
"Lhe Secondery Berisler Aqcess Redsier provides the
T 11 pregraom winlidiree! aocess we the secondary
vegisler selectad oy the SRS regiscer. Tocading ore read-
ire the SAR i3 cquivalont to loading or reading the
secondssy merister addregeed by SRS 0003 and
E-11.

A28 MTodem Timirol Beplsters

FEXP-11 program concrol of che ling madems s

socompiished throweh the Comrol Starus Femister
MCSE) wad the Line Scatus Repister (LSK) in the

Maodem Coniral Unin (MO ol The V11, The CSHE

cipirols dala Tine or noden selection and vperaling
rnde [ialerrapl or nna-intereapt] nf the MO and
cnahles the detection of chanaes in modem status by
the PL¥P-11 prostam. The LEE routes control bits
pruvided by lhe PTIP-LE poograen Ly the siodens wood
lranslers mrgcm staiog hits e the TTnikus for the
rndem{a) seiected via the CSR. To cnable any one of
the 10 linze. tie POP-11 propram sets the selected line

TRTN TS ih-: CRR, then acts the Line Enable bit in
the LSR.

Vormis Tor the CSR and LSR are displayed in Fig-
ure -3, Bl assigmmcis are deseeibed in detail in
Takles 3-8 and -9, eespectively. Some hit assign-
ments have dual definitions ta retlect the type of
modenm thut 33 being conteolled {32, senchronous v
usynchronous). lubles 1-5% wod 3-% define sach ba
assignmenl us i applies Le batil modem 17pea.

Tl inlerrwps rmnde 18 sec for all caabbed lincs by aec-
g CaR 03 and 00 cach ta one. CHRE 0% (Scan
Frahlz) canses the MOL o scan che enabled modems
svelically e detect o hange or transibion io ooz of
tne modem slutuz bilz, YWheo o towositien is delecled,
waniming 15 slopped, the qondition causing the cransi-
tin s st in the C0SE 12-15 ficld, the line namher for
tac signalling modem in availablein C5K =03, CER
07 (Dooe B33) ks set oo ong, aod Lbe PIYE-1E pregoam
iz inlerrupled, :

The non-inwerrept made is Feaaible it only are modem
iz L3 he monitored Far wotivity 22 one time. The line
number tor the modem is s=1 in the CSE sod modem
stulus bils LEK 08-07 ure eonlinuously sampled by
e PIIL LT progeant, When ape of thesc statug bits
heeomes scr o cne, the POP-I program may
reapand by setting w03,




Hilf <}

Tabl: 3-5

Coniral Siains Kepdster Bit Assisnimens

dH1L G

i

L]

LIME 4 Lne lumberk

BLIEY

SCAN LN
(4cun oable)

INTER EM
([ndzermpr Erakie)

Fwnetion

B e "Write

Binary addrzss af oz of 16 modeins:

Eit 2 l H Line M.
{ a o o ]
1] o o ] L
1 | | ] 1=

Cloared o G000 B Talclsiiz: oo Ol Scan (hit 17 of
CSR). Slxrccn mictosccinds VT0% s2clling time is

- IcauireEd.

Thia parrion of the CER s a preasctab hinary
countar: thus, It ioey be Joddcd dlocely Ty the
B3 proszam to oddeces a eclected data lins, o
ihvaneed by SCAN LI (CSK bit 51 ar STEF (CSR
hil & Liv gl iress secqrantios datn linea.

Ser o | whangver taoderus are baineg ayglically
scannzd or & Clr Scan (C3R bit 1] s heing -
aarcutal,

Canses cclical soneizg, ul sialus oes ooan all
crabled modcms shen ser o 1 F Dvae {CER Bit
71is 20t to 0. Scanniag stops and Done iz 22t o
1 whei o sratus fropaition ia derested. A L2
mictuszcond preiod i3 requircl for scanning to
comme e u bole whao the FDP-11 program changez
Lhis L30 feoem LoD 40 theerediome, Busye (51 B &)
sl be Leglen] Tor 1 serov slate belors |_'J'_|,|,|:|13_:.j113_-;
st I v ler Q03 Bl 0--27 tooemsuze Hreod
all deteglenl trimsiions aoe seoviced  Cleared by
il lies ol Cle Saun (USSR bit 11 .

Beulales Thare gl Mrom CHR BT Lo cise o
POAT-TI irtlerripl m oy o whes sl 10 1,
{Mauna® |:-_'.- Twidgalter el e Ser I:'[_fS'H nit 11
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Tuhle 5-% (Cont)

Control Stales Hegisler il Asimmens

Bit{2)

Fr

03

funetion

Rencl Write

[AOMLE

STEP

I Plavin L]

CLLAR MUX

CLE S2CAN-

Dresdanaation

el Lo onne whenever i IDmadlion angngs oo &
status lines (RS, 060, O, 1RSI0 Mrosn g

anad led racedarn diring, Lhe veelern scnning
process, 35 ivitiatzd by Szan En (C3T nd 2]
Wlicn Dowe is et W one, the sein <2 auil the
ELACNS Transitionlsl are set o CSR bils 12 15,
The Lline numbcr of the vioden: ®ich the new
sratus iz in CH B bits 0—3, and the cursen: stade
of thinl miem’s s-atue Lncs are coflseted .o TSR
Biwae 7 Clearad by lodcalize ad Cle Scan {CSE
il " 1h

When gor oo L, cases the line namber in CEBR hils

=2 1o heonoreruoied T 1T o stalus transitinn
Iz detected for i new ling, Done (CST 16t 70 4.
set 1o 1. Do dass o inhildic Step, This 6l s
wsed polocipatle for iinlenance wird reqaiies
L2 wieeasecands VI o execime. This hit is
s s only.

Yo Chaprer 5.

Lrears bils 4 7ol The LRI TRY, Temm Bdv_ S,
iz En] oo all vine wlhen el L 10T iy bl is
orive oncs only,

Clears bils & 305,06, 7.5, a0d 12—15 of the U358
when el o1, wred clears MU SSean Memmore "™ in
135 meeraseoonds 19,

(The MCU detects arode i status Trangitions by
storina the conditiens of che seveezl neade s’
storus linzs in Soan Memaory, thon connnoooaly
comporoy, the vpdatced statoz conditionz wa

rlue previans status couditions duriag the medom
rernning procesz. Thoe, it Gcar Lin MCSE hit 5)
Lwyer to ] Fgllowringer o Clear Scan and tha internzpr
mexde 35 50f, an ncerrupt will occwr far all medoms
which huve QN ctarus Loz (DGR, C5. 0. RIKG),
at these will nppeor a2 OFF to O ransicone (o
Ehe ML

— .
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Tubiz 3% (Crnol)
Lendro| Sl Hegisier lil Assignments

Eit=) Thesicnatimil Function Mtewd WrhLe
L2 DEER Scr o | wheacyer an ON o0 (OFF o OFF w2 O Erad oah:
[Lrati Ser Repdye tumaition aaoers nn the: DER aratua bore frowm the
“raris Mo sl e e, Mo walil 35 the 10810 TroRnEr
15yneloonous Yas glangzd the ling vorola i CER Bl ) 3 and
od 2 dedinicion) fhz [ean has ot been ewcled for onc e moes Tines
by Bcan Lo (CSE Bit 5) or Sten TSR bit 8). Cleaped
by Inirialfee o1 Clr Scan.
12 SEC 12X Sal lo gy 1 whenewer un Cif i Q01 cor LHS T 1o DY Thewd cenly
’ i.‘:}-m_'llruju'l:_'.-' [E4 AT LR LeiersiLinem wezzians nnn I.||E- SRS wlaie Fue Do
I_r.;gr_ls_i_l_jnn]- the <& |-_".;|-:‘l|] v, Mo il if La PTRPG e
I:.'l.s_l.-1||_'||r\-.a-1|-::-us gracri h- |_'||:|.r|E::‘l|’J the line caomber in C5™ Btz 0-3
rikmleer e Guitinn’ amed L oz b nat hean :_::.-'l:h!li Tl G O FI0ET
lireze | San En (C3T bic 2} oo Sicp (098 hic 5],
Flaarai |:-_'.- TuiLlisn&ee vn Ul B
L3 [ Sal tu 1 whengwer an O Lo OFF 0 OFF e O% Teead cuby
I:l:': e L Baned Lrszesiliven oggnars o Lhis £3% o]zl [fus Trooen 1he
e rsllinnh werb Pl 1monlear, Mok wadil 30 the THET I [THRTATN
[{HE |,:|1:|r|p‘-=|£ I Lane r||,.|.rn|_5-e'.r [ATRL 4 LRI 1 PO | T 1Y |
Lha sz B sl |_:-r_':'.r|'|_"_|.'|_'1|‘.|_| Vit e or nnre ey
b O T1) R | |:l_‘“$|{ kil ."T] o Blen I:ﬂf“.':i.l{ kil .':-!':I.
U enail |.:-_'.- TElianliee o U Soim,
14 (W ¥ o ¥ whe e r s (0 Lo 1R o FHER o O Tead caly
[Carrker Cn Ledtasi Liven Gz e s OO0 o ine Tenen the
tiziglcion) sehzeted anode . oo walbd IF cthe PP proecan:
has ehanged the line noovasr in CSR Rite -3 and
the scan hasnot boon cwveled Por one or o lines
b Beum ber (51 Bit 51 o7 Sten (TSR il ).
Clearal 1y Totcialize ar C e Sein,
i
15 FIMNG : S0t to L whaoever an OFF to O transion oseurs Brad only
{Einp Simalh 1 the BIMG stemaz line frow tha selzctad modom.

bvot =alid it the POW-1 § proresan iws shooeedd the
line number in CSE bits 0—-3 ani the soqm hos not
leen aveled fur noe or weore lioee by Somm o
(125K bir 5) or Step (USI bit K], Cleared by
Inifindiey v Ll Sam.




Table 3-2
Line Blafos eyt er Jiil Assgnmenrls

L e it hilsd 7 0l Lhe

a

Ent Dheslaukation Function

b1 LINE EM Wianw e 1 Tor Lha Tt 2e kctad By hits i) 3 o0 tha 4T,
-[Lln: Moedean El'lahl:‘l] LIRS slipbacs gomtiilion T}.‘:R,ﬂﬂ, ﬂﬂl, il B4 Troen

L L EAEN wilh 2
- TBE aud ciees stalus Ceeosiilims Teien the sone roeadarm
| 1o seb Ll Thea Wil C0SE B3l ) 0001 cliring the sernsdug
procak, 'nogl e Tave B bl fur o |i1|El, e Yirva riombigr
i %2l in Lha l'.ﬂﬂl Lhar the T B bdris s20 mthe TER,
Cleared by T labice ad Clae Mo (CRTE il 100,

11} TEREM ROY When 2ot ta  for the Tins azlected oy biez -3 of the CRR,

¢ Termuinol Bradir) aintaina line sz2izoce (Moffheok™ zondtion) far the corsz-
gponding ieodem. To set the TERM RTY 31t for & llac, the
Iin= remb 2 inusre be in the C5R. then the TLEM BDY bit
gt in che LER Clmired by Loitinlizy und Cieor M.

0z E& When act oo £ for che ling azicebzd hy gl O 3 of 2ie O5R,

i Baquest to S=nd) cariitions the correspondioe madsm to traasualt data. To
en) the A bt for o Line, the Eny pomber must be o 1he
U5, e the WS L 35 sl mothe LS, Cleirend Sy InilioJ5ee
ard Clear Mo,

G Ha Whea sz o | for the Jine aclocesd hrbies 00 3 of e C5T,
(e Brnz) glgnals the sonessoadiog maden o resynehranize on the

U [Syunchronons cartier. To st the M5 bit for a loe, the Hine nambar nast
ol ezn delmilisn) Iz in the CSR, thea the MS bit iz ket ia the TSR, Cloarad
by fnitindize and Clear Mux.

03 Sl T Whea set taa | Goe the e seloceed by bits 0—3 of the CSRE
( Secondary Traaamich glgrals the conespending wmode s 0 rransinie o the e
LAm nelhronous el T sl Lthe SEC TR bit Ko a Hoe, ths line camb
mode detinitlon) sk, g v U O5R, Lhen the 35BS TX ur Is &0 the TSR

| Chrared by Toiliaizs and Clen Mus.

04 DR Set to | wheneer the DER line ooy the madem selested
[Crata So¢ Ready) by hits 0=35 of the C5R 54, provided thac the L En
wrnchrooous bit for that medewn has been sct. Tndicaces the teedam
-rixlem Jelmiliun) higs el Lhe Hoe.

4 SECTW sel o 1 whenever che 8190 B X line from the medsm
[Sacnndiry Hecreiwe) selecied by bily 0=3 of 1he CSRE is OK _poovided (ha
CAsynchronons thes | dres B bl Cor L snond em bas been s=, bonlicales
modzon definitlon’ a tewwi e is signating the gl modses anonhe

revaras channcla,

Ct5 [

[ ki Lin Beel )

Set o ] whaoewer e 8 Soe Erowm the medoo selecoed
bee bits O—3 ol the CSE 2O, provded cwt the Line
Fri il I'-.:-'!' The mexlarn fas feen b, nilicness the rexlen
i scady Lo Cransoeil waLe, Cegurs in reseee o oan WS

{LSR. kit 3.

Rezad or Wilte

Read o YWehe

Kzad or Write

Recad or Write

Bcod or Wiite

Read c-ui‘_:r

Beeeand ol

Lhesad omly
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Hil De=cigm lieen,

Talle 3% (Couery
Eine Statne Roulster Bit Aslziunents

Funetion

Read Write

e Lo
(Carrier Cnp
[eleteatad )

Ly BN

Set o 1 wheonever che ©O ling fooun che owdein selected

by bite 03 of the CER 55 OM, provided that the Linz Bo
bit for chat madeos is proaent and thar the redeced slgnal
i prescnt for demodelatlen.

8=t tov 1 whenevor che BTMG Lne fioan the awdam selaetad
bow Bite 0—3 of the C5R & OW. provkzC that the Liac En

Rzad only

-Raad onty

33 INDIRECTLY ADDRESSABLE (SECONT-
AEY) REGISIERS

‘Ihe seccodury reisters make up the EAM of the
%11 and amay be secessed by the PDP-1L progrvm
via tho RS and the SaR, a5 deseribed in Segtion 3,1,
The POP- 1| program must elear {or properly et ap)
vl secondary cegiscers before secting SCR 00 [Wicro-
presessar GO, Becuee the KAM is valatle, sscond-
ary register vanlenls musl be re-slublished in the
evont of poorer Failore,

Sialeen secondury repisters. scummarized in Table 3-1,
arg pruvided o guch of e £8 dutw lioes, muking u
total of 258 seqondary regislzes, Secundary reydsler
formata are shown in Figoee -4,

MNUTE
The Secendury Hegisters are NOFU cleared by
Initializc, '

&3] Tramsmitter Principal Cervent Addreess ((H0D
The Trunsmilter Pooecipal Current Addresas second-
ary rewister conlins the Lh-bi! eore memory address
af the next characler 1o be rgnstilled un the wssac-
ared Jine. The cxtended address bils are mitwlly
Lozded from SR O34 oo pravide che | kil adi e
cnpuhility. This cepister is inerémented by one wilh
eivh rhuracler Iranvmitted on the zssociated fing hy
the TN Lhe prinvipul messame tuble i3 being used
yLine State sceondary regisler Sil U7 =21 Lo cera),

When (be transmitter Principal Byie Coonc (second-
ary register QO00F for che same line reaches 7era,.an
imerrepl swide 15 w21 io the NPE Statua repister.

it for thar medem bas bean sot. Bod ates a reods medem
ia sirnallicz the locel odan. '

Trinsrgssion cunlioves, uzing (be Trancmitter Alter-
aale Curven| Axiiress for This lioe (aecondury oopister
ann 1y, seavided that the Treangmidlee GO bil in Lhe
Line btute secondary regiztar for this Tine iz atill set tn
LI, :

34Y  Transmliter Toimcipol Byde Toand (0001

The Tracsmictee Principal By Countseentdary regs
ister containg a2 15-hit woard thar is the 2= cam-
plement ¢l the nwnber of bytes [characccra)
renstimng o be runsmitted on the asacciuted line.
The Fath hie (b 3% s ase] b che POFE-1L progoam
ta cnaldle change of made andyor BOC [ ranamissien,
brsed on reschineg o zero beete count during trananis-
:ion. When bil E5 15 set to zero by che FIP-11 pro-
sram, bils 13-15 of the Line Progmess secoodury
megisler e this ling will conleo] Lhe lruosmisydon
made wher che priceipal byle connl negles sepo;
alana, the BCC will he cranamitted if Toine Troeress hil
10 is vet 2o cne. When bit 15 ia sot ta ane by the POP-
11 progrugn, bits =02 of the Tranamiteer Mode Bits
sczendaey regisler conlinue Ly guanteo) the lioe ceos-
miasinn mode. A Taybe count aich hit L3 sel o rers [
the time cthe byte sounc iz loaded by the PDP-11 pra-
aramy s relecced to as & “marked™ bete count.

This register ts imsremenied by one wilh each chiree-
were Lrrnsiniled o U assostaned e by the TI¥11 0
the principat mcssape 1ahle is being vacd (Tinc State
(7 ect b zera). When this negister ncaches zera, trans-
mission eonlioues (using the Transmitter Adternate
Feete Count Fac This Lliee) 3T the Truostostier €30k bil io
Ll Lire Sl socondary regisler i sl set [e one,
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333 Trapsmifter dbbecnnie Cuerenr Address (10}
Fhe Irapsniler Allernate Cuwrrent Address register
has ceactly the same fenction as the Treosmitter
Principal Currenc Addoess reprster deseribed jo Myra-
graph 2.1.1. This cegister 35 ingremended by gne with
each chacagter Iopmsmntaed by the W an che asso-
Gabeed o M the allernate message taldle ia being wsed
(Tare AMeale qeenndary register bit 07 aet to ooel.

When the Transmoiteer Allernote By le Codnl {secnad-
ary repister UUTTF Cor tie pssoianed line rcaches zero,
u inlecrupl onde (s serin che NPR Status tegisuer.
Transmizsinn contisoes using the Treasmitter Pring-
pal Currcnt Address for this boe (sscondery regisier
WHH . provided thut the Truosimditer SO by io the
Line Stute secondury rewisler for The sarme ling i scill
set to on.

A4 Transmbober Aliermate Byee Coant (M1

The Transrutter Alteroate Byls Counl sscoosdaey
Terizter conleios o 13-bat ward Thag is the 25 com-
plement of The number of hyoss (charactors) remain-
me T be wansmilied an the asaociated line. The 16th
it (hee 15% 05 wsed by che POHP-11 propcum to eoasle
change nt made andfor BOC transmissicn, based un
reaching 4 zero byte counl duming Loansoli=sicon.
When bit 13 15 w1 Lo ere by the PTIP11 program,
bas LA=15 ol the Tane Progress secondary regiauer for
this hine will concral che transmission mede when the
alternate byvee count reaches were; alse, the BCC will
he transmitted i Ling Progress bil 10 is sl ononee.
W heno bit 15 15 sel s one by The P 1] program, hica
2 of Lo Uragmseigper Maode Ris seeondary regis-
Ler conline 1o conteal the ling cransmisdi on mode. A
hyle coun aich hic 13 st to zero (at the ume that the
hyte eount is loaded by the PDP-11 program) is
refecced to ws o “marksd" bvle gounl,

Tlis negisler is iacremented by ane with each churue-
ler iransmitted on the ssaaciuted lins by the DY1L 40
ife alternate messaes tuble s being used {Line Slale
secondary cegister bit 47 sel W one) Whes 1his Tegis-
rer cesches wero, Lroclsndssion conlindes wiing the
Iransmil ler |_-“ri_||_|;ip."|] T‘l-_l.'1¢ Crwnt far chis tine it the

Trangrmicler GO hitin the Line State secondary regin-

Lo is il set i one.

333 Reoviver Curreni Address (000N

I'be leveiver Cuerrenl Address segiswer containg che
18-hit core msmney addresa for storage of che nexc
charscter L2 be received on the associaved Jine. The
extended address wits are indtially lowded from SCR

04-05 to provide the 15-bit sddeess capabibiy, This

register 15 tnwrernental by oone with cach characoer
received] 07 tha assaciand line Dy the TV

332

3046 Receirer Wvibe Conunt (ULEL)

The Beewiver Byle Counl seeandary regiser containg
W L3kl word thal s the 2% cemplement of che nom-
her ol hvies {characoers) ranaining twn be received on
the associaced linz. The 14th bit {bit 15] is wsed by Lhe
POP-I| proaram 4o enuble chamges of sode apd for
BCC antidpulion, bazel o reaching 3 Fero hyee
s nl during redeplion. When hit 158 o oh zero by
Llie PTAT 1] preasgrare, hics [13-15 of the Line State sec-
widary regiseér for this line il contral the reception
made when the byvte count rewches zers; also, the
BCC will be expected iF Line Slale bin 1005 $e1 wx one,
When bit 15 is w2l booane by The TOP-1 | program, hita
IN-N2 af rhe Reoeiver Mode Bits aecondary register
enatinue to control the Eone reception mode, A byt
count with kit 13 set tu zero Cal 1he time The byle
caunt is lowded by che FIXEP-11 programy is nefzrred 1o
a5 w o micked™ byle count, When this segister reaches
yeT, a0 lereadpl ends is sct in the BRIC repister and
Ihe THI ] atopa transforring received cbaractars to
COTE IMGTAAry.

337 Truosmoitter Aceomolyied Block Check
Character (07100
The T-unmnitler Acswrnulated Black Check second-
Ay remislor contains the continnousby-computed
B (specified by the Line Protocol Paramsaters seo-
mndary register} to ensble destinutivn sluions $o
check intzgrity of trunsmission <n the aasosiated line.
Chazzclees 1o be included in cthe ock checlk calen-
lien erc gpeaificd by bit 03 of the Transmitter Coen-
lrnl Byies For sach churacter. 'Lhe vonlents of this
register are transmitled s Lwo sequential Tytes, Tow-
order eighl bas Orst {exqepl when LRO-R @ the
eelected bloch check 1y pe, in which case 3 single byte
ie trpnsridedh, The TI% 1| automatically-clears this
reszisled inorena afior cransmitting its cootents.
MNOTE
-The DY Il compubes CRC-16 wod CRC-CCTTT an »
brec-at-n-time basis (purallell, Nwes che character
leopth must be vighl s TRO-8 may be selected for
charnelers ol 5, 4, 7, o¢ B bits.

AR Recelver Aorumolated Block Cheekh Choaracter
(LI

The Recsiver Acvcurouluted RBlock Check secondary
reriger conlains The continoously-compoted BCC
Cwpescifed By cthe Line Protoeol Parumetsrs second:ry
register] for chacking intermty of dalu reeeived on Lhe
ssgociated line. Charwctess obe icluded in gie Block
check caleulution poe spesilied by bic 031 of che
Eeceiver Conlrol [ivle for Thal characeer. The PDEP-
11 prageiom <lould ciear thia register It che accumu-
abal block check ac the end of the message iy non-
ACra,




350 Transmliter Conlrl Table Base Address | 1000]
The Tranamitter Conered Tahle Bise Addoese second-
ary repister containg cthe [8-bit addoes of Lthe loans-
miller vemcrel teble for e asaociaied line, The
cleeled wldeess bity are initially Inaded from SCR
(-05 o provide The 13-hit wddress capability. The
contenta of this register are uead by the Micro-
processoT in the computation of the cemirol brie
ailregses fur trunsmitted characcers.

3400 Recelrer Cuntesl Table Bsc Address | 1Mk

The Reaciver Cantenl Table Base Mildress secondary
repister containg the |18-hil addwess ol lhe meceiver
vonlrol whble eor che sasnciatad line, The ws pepderd
add e Tais are indlially louded fram SCR 04-N5 1o
peavide the 1A=kl wlfress capebility. The cantenta nf
this register are vsed by 1l Micoprocessor in the
computazion af tha eantral hete addresses [or the
received rhuractesa.

3300 Tiny Profoos] Farsmeters | 1017)
Toe Tine Frodowal Faramecers secondary register

contzing the cransmiteer Thm Link Lswwpe [DLE) .

chirvcler when required by the assnciqled line pro-
wwal, plus coolrol bits w0 implement  peotocal
requircriels ol haodling of syne characters. The
FIOP-11 pengrem sweiles [be duly io this cegister for
relerence by the micenarogrant, Bil assignments are
deseribed in detzil in Tahle 3-10.

3T Time Stade (1011}

The Line Srate secoidary regisler 19 vsed by the PDP-
Ll propraim aad zhe dicraprcessor o concral and
muniler line activitics in’saceuting the seleglel pro-
tgul Uhis memyter 35 also used by che PT™11 pro-
grain Lo slore mmode chanes and BOC anticipauien
Bits for relerenge by the Miccoprocessor when a
marked Recciver Rvie Cuvol tewches zere, as dis
cugded in Section 3.1, Bicassigroneols ce described in
deiail in able 3-11.

33,13 Trowawiiler Mooy LWits (11040

" I'he Tramzmitter Mode Bis secondury repister con-
Lain Lhe 3-bit mode selectian Tield (o bats G0-023
which ¢fetermines the transmicer eonlral Lable 1o be
usel fur cuntrolling traramission on e gssagnied
Tine.

3504  Heceiver BTade Bl (1100 .
ke Beceiver Mods Bits acoandary segisler conluios
the 3Bl mpde celeciioo field Gn hits 0-02% which
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deleremines the receiver anncrol @able v he psed [or
crntrlling receprion oo the associated line.

3315 Line Progress (1110;

Uhe Line Progress scoondary resister coolains bits set
wnil reflereneed by the Micronraoegsnt weonirel and
msnitor aclivities on she ausaciated line in axecuting
the aclectzd proinen] (hess bils are oot intended tor
weeews by the PDE-1) progsand, This cegister ulsa
slures mode chenge and BCOC lransmission wootrol
hits, as sel by che POXP-11 progeam, foe use by (he
Micriprovesor when w marked Transmitter By
Counz reaches sery, us discussed in Section 3.0 Tine
Progreas register hil awigamenls are deserined in
dejuil in ‘Table 3-112,

A2 16 Recyiver Copntrol Byte Holding ¢ 111

The Receiver Cimntrol Iyle Heldine secandary regis-
eer providea suocage Tor The Reoeiver Control Barte in
bits (-07. The FTIP-11 prevggissen ruy set 4 conteal
hyle ikto chis register whiic cesponding o o DVL]
roceiver apevial character interropt. When the PTHP-
I pregram sigpals the DVIL that i intorropt
responas  iE enmplese (SCH 04=1). the Micro-
prucesseT Qe the contenl byie in (his regisler Lo con-
Irul the disposition of the intarapring vharcler in
the RIC rezister.

Tz Micrnprocessor muy also vme thia regigler Lo
write contenl byles Lt speaify chatacter dircard
only, I an error comdifion oz date block bavndary
cundiiion cawsed che ivterrepl; che esistinr mode
spewilied 0 the concrol dyte iz nolt allcred, The PP
L progzaom shoald not write chis register cxeepl dui-
ing mitialiviLicon or iaterrupe reaponas oycles. Toecsive
cr Cancrol BEvle Morinyl i showno in Fipore 3-4.

I tha PTaT- 11 peeag Furnoner so Jezires, the generacion
al Teeeiver interrupt: maEy be loited o only those
vitses whers the POP-11 program wislies naewifon
that & partieelic churaeter has arvived, rather than
kave the PIAT- 1| prosrain change the character proc-
eesing dircaricns spvified 1o the contral hyte. In these
circumetaness, the PTOP-11 progrim muy direct that
vhurucler procesaing reswme (o SOR 08=1) without
chimgzinge ihe cootrol byte stered in the Reweiver Con-
tral Byt Tloalling repister. This ia possible hegouse
the controd by is stored with jis bic 00 (gencrate
inieccupt] cizared.




Tahle 3-10

Line Protoco] Paramctors Seconcdary Begisder G AssiZnineis

Bitg =) Desgenantinn

iHl il ¥an k

a1 Blrip decading Jyeos
a2

13 ik Blowzk Chcck Trpe
a5 DHOWC P Lvcaive -
R L LDCMP Transit
0

0f 13 DLE Chanrazrer

Fuaction

Kead Wl

el romim e W calaca tlue aesacgn s e lise W S
tiv e TR otooe at 1k pong usion ol rans masion
af the cazrazrey spr-enlly b=ing loaded icto the
reansmritker il fwetl g o pal and alt=znate byl
crir L sire s, Whon SRS ks P
ARSI IRRERE <1 1 ine or o MATE

STATE =l 3 asscricd omanasyrchsonnos dHoe,

When st o voe. gauzes svoe chymicle -« m A¥IngE o0
the zeaveintad daty Line nlier The achiese e nr of
gynclironzation. bz belore the Gt non--gac
charaeter, to ba srippel Froiarn e inctning data
sireamfi.c., oot stomal oo che RE Sile ), The sene
chavaetords) with wiich e teesiner aclioves

sene are strpped inouny cose,

Urnzcd
Srt v e L1 pregin o secifie e eeae of

block check calsulziiom i b dan z for rransmaseions
wisl receptions nn 1his e

LRI 12 Ty pe

a LI KRR

i M (REAARENT + X1+ X2 + )

M ! Loaszd-1 A

(N CRO-CONITT X! 9 + %171 %9 1 1)

Mrhien g, Lo nme imnitls the Micoa2coseasar 1om
Mel:ling conirol hartes dariog character rerepton oo
the sociatzd line If rzee pticn mode s O, Vseiud -
incraazing theoewplvaat and ceducin, sore slasage
requiocrmentz wiicn daing LW el

Waor aot to one, nhikita ke Mizraproceser ficin
tetchingr soatrol Beed Juring clomeier iansmisaan
oo the azsociuted line iF rmserdsgicn riode is 0.
el for increasing thronzk pulael reduche 2o
storazs Iecuiramants wowen uagng, O procnes!.

Ll

Combuins e 8k sk Breape (TFLE ) charactar tor
the ipsuciuled lee. Whes a 2haractzo is to bs toaos-
ik aral the comiral bygee Sor that character §as
letobed e che B T10 bas bit 01 w0t to ons, e DL
sburi ber is Telches] Troen Whis vagisior T thr bicre-
prowvzsgar gl trimsiitbad Just poor to the character
hein e |:-rl.:|.'::,s|-.'|.|..
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Tirlsle 3-T1
Line 31ade Recondary Regisier 16 Asspmments

Blosp ) Fhexigmi Linm Fauicrion el Yerile
Lo ' Reoonowr Activg Aelivonne by the Microprosessor wheno che éazbled Fand
recciws e Lee sowocinied e oy ceteeregd she
senecuon Zation sharacts =1 Faohal e (e 2iven
) anobling, done e the Line Ooatoo’ Bogistes, is
i disovszad o Pararcaphk 3320
. . | -
0i Rczivz : Sl one by the PLOE-1L provcem de 2itoct Wit
Beaynclhroniz: : resenchrcnienlion duzing rcepoion of to tem off

reCe PLion cm G agscciated Line. ds dzecribad in
Seidun 35, Die Wlicroprogeasy saucehes Ior the
' sy rchroniiinn chicsrtergs) ler the amoccecl lins
i< the regeiver G the Llioe bua been ana™ed (peocines
e hling, i dizeesend o Parepecaph 3.2.20 When 1as
symzhronivaon chararter(s) iz foood. the Micco-
prngessgr we e Regsivar Active 200 [(Ling Scatz 200
w17 pmy chiazuctess tor the 2seocized Loe ar:
slored o tke B S when chis bit iz sor, oy ac
e (gie Lines Proomesz 07 deaeription ),

s Transimitoer G Sal Loceas by e POIT ] poessTum bo command the
THAT Lo Wi Loz on T smgonc T ted e, Bt
Lx e by L2 Mlicropmocessor selenpeer

1owempsmiticr pronzipal gl el Beste conls
ars roth cqual to zera, or

Lot anihier KXW (Lioe Stooe 00 sees o one, o
A tranimitoer MPE [Ling State O3} st tn oz,

[his @ oy be 2ol oo cero By the PDP-1] prosram
Lozl Lransredsgion,

0 TranEmitter Sxr o ong by the Microprocssem whana chiangier b

Loderrun been loaded oo a2 transmitcer for the as-oeialed
.I‘; F i‘]‘ iinz anc ths tmn;.nit_n:: tids retoeacd a Tlaza Mol
S . Avaiisblz signal. Shonld be sz 1o zeva b the PRI
Eem #: gl 2 b2 provcsin after it hes becn vzesd. Dedeeates that auc ar
’ mocs iling seac characrass Lave e w2od by tha
tranzwnittor.

CAOTION
: ) In byte connt aviented promocaolsar teans
! parency aperation e TEW"s RISYRC, idling
| af & grne vt & lkd HCC and e o NAK
fromm the renwite tefuninal. Thos, the Tmans
mittex Tidevtun bt indivates whetlher the
MAK b5 the reault of e ercors or sdline syoen.

Boread ar Wi

Mooz wor Wiile

e
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Tabk 2-11 (Conid)
Linc Stotc Socooduvy Register 1190 A ssiguinea Ls

- . —— e e

Bt =t Dhessipmur Liem [ Functlon [Lema ] Wit

i3 Teanzreitter Man- St tooone by the BECrepTice ssor voer eear oot | Bcad or Write
Foiscent Memory {NXM) | existert memory cozeliton is encounbered dusing oo

+npzrieginn (NP Sy Regivla iaterroat eodse
OO, 0010, 1006 The PIFMLT oo showld
cod the I ML Rewiaiaa, thee clear o bt

¢ This bil clears Tonsaniile G (Tane Sare 02) when
3 Lo nne,

Qs Travwrdlier Menwosoy Scr o oo by the Microprosessur whesever nianiary Faad or Wrine
Tririly Frve - parity acror i@ eneauntersd Jurdnp iremanizsion (TR, L0

Statue Boolster imtorount cods 1000, = TRP-13
program should raod the MU Staiug Regicl, Lien
e shis bit. Thic bit clears Transmil ke Cus (Tine
Grate 02) whon et to ony,

) Sune Nip Uk So o o by rhe Mivrapricesweer i responss to Strip Ll ¢mila
Loadice Svoca commumni b (ine Poloeal Farametara
013 from FLYE-11 progruzn tothe asnciatzd Tns. Caaass
tle MicrorroreasoT [ sirip Crone G incanLey cata
strvam nl sens clenmci@es amrsing aftor the achisvemanl
ur svnishrnerisaLiven, fnu kebor: the ficst ooo-aeme chimine-
=1, S0 o feo By the Micooprocossor anatriw of the
[irst ron-3w 0o charasnT.

iy Tz Alcrnate Tablos Whr et tovesEm by e PRIT-1T peosgiain o the Miero- el o Wiane
nrpgegsnr, Gilesss e Mizropricessor [0 sxtract dara I
Foar Lrarsinisgiionn o the associatod lins Erom cherEmmeds
Ak W20 50t o one by the PLP-11 prozsnn

e Micropracssaar, cauges the Micronroces:ur Lo

CaIraet The transimit daty roen L allemzie whles, Bet
to oo by che Microprocesser when Uz alleruaie Gvte
cotot i eyual toesmo, Fel Lo one by the Micra Jeocessar
when tha poiocipal Bvte sooml js equal 1o zero.

VL Lituzad
[4] Expcot BCC When o murker seeedeer hy L cown? reazhes oo, this Hed on Weita
bit ia =xuminel by The Microprocesoe. 16 thig b hos :

baen st 1o cme by the TR oogzan, duw: Micro-
proceszer iterprets the nesd recaival charactsr (in

the caas of LIC-E Blog s sheck lppes} ol Ls nezt tRo
recaivad characters 4in e cige of CRO-16 and
CECLCITT blaxk chek I:,-'[n-:ﬂ an hilrele 2heck
chiaractzols], nod passes then throwelh the BOC.
caleubation Lo, The Mictoprocessan Lien places e
LR o the high unil how by ey wl the seormulat-d BCLC
i che WG register wilh b ez owmber and mtecrunt
code 0100 A cimit=al birke with b 04 et fo one )
(elhomalen discard) iz weritcen wieg ol Contood Bele
seeurndany 1eziseer to nlubic storags of the block chack
character(z), anc. SCE 07 i3 320 ke ooe ko feienapt the
Frotrann.

3-36




Desipmandinn

Mext Reociva Yode an
Marked Byt: Counc =10

Tnbk 311 Lol

Line Statc Sccondary Beolster Bit Asskzniments

Fouetlon

Roesad e lbe

1hnse

When a fearked receiver Suele conl recnee cen, the

Mecigprneessne Lionsle s these bits e bils 100k (2 ol
the Rocetver Mode Bits secordany sepistor 1o set the
made tor the mext eharacter(sl to be reocivce.

Heaud or Wrjle

Table 3-12

Line Progees: Secondary Tlegrles Hil A sigannents

Bit(s)

Dresdpuating

Functipn

ack

(]

REEEN

Zxnd BCCI Mext
BTE

meo JCC2 Mekr

doetri 3

DLE Senaling In
Propgeas

o HpeRt o denmen sk ma B e am |

Get to one b fhe Mictoprosrasar nheneyer:

. A macksd transmitter byte sonat bas reached
2er0 and Bit 10 et thus ceaigter jesct fo oz,

1. A tranandt eontrol Brte with 2it 03 set tooons
las ez fetehed by the Microproczeor (uz2lul
ko an 1TE, ETE, or ITX a3 bera
cncarnrcred in BISYMC protoeoll.

Qzaved T 1z Mloroprocciser iF LREC ar the first
BC has becn losded fos transirdstion 2y the
Microproseasor.

bt PR iR e LI Tt saronrch
St by by bha F-1:i:_:|-::-'|:-1'||._'es':.-::-r whier LIE
Lhe Firel T has hieen unded Gor Lameamissiog,
Bidl rasal oo zeso agsin f TRC-2 is szlecied ag the
Block Check Type for the sssociated Lins in Line
Frotecol 05-04_

Sl toozer fy the Micropoesassor when the ssoand
BOC bypz (BOC2 1 has boen Ioaded for transmission
Ay A Micoo aroeezsor,

(ot intonded toragrdas Bthe ' Bl ordsmm, b

St to ope by the Microprocessor wher il Jeacs

Dara Linis Facape churgsier For rirgasgsgos o the
sseciuted Lok in cespoziss 10 ¢ corirol hyle commmand
Bir (011 Clesred By the Klicroorocesses when She 1R
buze Tzen sent,

Erngued

Erad 'Write

el

el

TEpel
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kit 4]

0E

Diesipnadlon

Tuhke 312 (Comt )

Line Prewress Srcondane Replster Bit Asiaments

FumcHion

Read Wl

Fanecl BCCL

Fupact 02 Benr

(e ot bt GG o T BT 1 1 iz i )
et o onc by e Microeprocesscr whenaver (13 Tine
ate bat 1L Expoet BOOD has Baen 2L Lo o lar
flue PLAP-LL prowse and a oacksd barce connl s

e debed zero, ar 27 & roccive canteal bees has beon
fetzhes] wilh bit 03 (Lxpect BEC) st to cne. The
nze | rezejees] charucter is ther Inocrproed as the
Tirst blnck. check chimag e (MO0 an:l o BCC celew-
ativon &+ perGomecl, 00 LRCK ja The selecied block
cheek type, the Micicprocessor

1. pliges the Q11 o the Ligh ant oe brtez of the
sznnlaned TR dpler s BEC tegdsi=r with
the ne vember geed nterrosl coes 01T,

Ao TLes o canlred |'-_'.-I|: will mf 0 [’:'Ilar.;-:_:lr'r
diszard) sor o ane, i th Carrlice Birle
arcondany Tegister tooinhaikic storags ot e
AL, aml ' '

o sl BCR 07 Ly ome Lo menga (he TR
[PEETIITR

U cither CRC-1G or CRCCCITT i the selecred hlock
2beck type (hoth BECT and BOC2 reqaiczc). the
Mizsoprocssaor sots Line Propross O (Expeet BOC2)
nud Goca ot poritrn aregs | 2, a0d 5w | afier
BCC2 = reaavad.

e L B R e ra )
a1 e o v che Micoozrecessna: e nsvers Line
Proiress 05 {Bxpect BOCT] is ser Toom one oo 2em
Crrzizp & charzator recoplion eyvele and either CREN A
of CRC-COTTT is the sefeetzd blomk cleck 1vpe. The
nexl seeeored characies is then inuarpreted as Hhe
second BOCTBOCY), & BOC calewlalien - perfosned,
and the Mleroprocesior proceeds 2« Ceser bed in
atcps 1.2, and 3 tor Line Poogres: it 05,

Tead

Read
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Tahle 3-12 Conti

Lime Pragress Secondary Repdster Bt Asslmnments

Eli{x}

ke simation

Ineitien

Read!Wrile

I+

Of (i

103

[1-12

13 13

Boawnohronzation
Flig xoaceted

Sap] BCC

Aot Transmil Mo
v Marked Bueie
Count=0

{oaber s RO s R R S By R T 1. )
Szl une hy che Mivtoprocssanr whoaoer a
r:ﬁ].-'l'.:.'l|:.'J|'i:-".:1l."||r| cyile siares i che asoociated
Iz reeciver s commtoded] by Line Skize ],
Crzured by the Microprocosar @han 2 characlzis
shiema | gz the 140 Siio for ol associatzd ling hass
Rzen rewrmwecl. iy B inhifzice frunare of BEC Sde
chiaracrers designated fon the ol Eros oooihe
Loibus wizril tha Resyochiranizagim Flag chirag Ler
resnelees chs bottoom {onouc of e R Sila,

Tlrnagend

Wlezee a varkes] sinsmitier broe coune reaclcs zore.
ihis it is exarndne by the Mictoprogeazor. If thiz
[sit ras hieer g b one by the PLP-LL propram, tic
Microproszssor seis |jne 'rorcass 0 (5xod BOCL
Maxl] by oue lir Ve ggseciuted Lioe, The Mise-
piavessir hen lrimgrnils the tret Block chacasicr
PBOC T e il e shamacter wkich czosed this e

200l Lin g Lo e, 0 gither CMOC-16 o CRC-CCLTT
is Gz selecled pralogol, che Microproseaser fransoits

the second Dlick cleck charperer (BCC2 ) aiter
s hission o BOOT,

Uhuaed

When i macked transmitter bets count eraches fer,
Fie Mivcoprocosaoe rransfors tiess bics oo il O (0
ul b Tranamitter Mode Bits secondary regisler 7o
wer the mode fior the pext chcractesis} ma he e
mikie.

Tl

Rc=d o Wrils

el o Wrile

Ju CONTIOL B¥YTE FORMAT

Control hees hit aszizamens [Toble -1, voe bayesd
20 Lhe strocture afthe DV incerpretains gy, iod
wre ircanpeed a0 that the same cantrol bytea can he
Wazdl For Bboth {rapsrolssdon and reception. provided
thar:

L. The proes] progresses Fom node L
moade in a smunetrical fashion fore both
lcwosmoit and receive, and

339

2. The szme characters are included i |he
#'C Tur bosth trupsmit ar roccive.

IF the procsee] heicg execeled dues oot huve the
abowe churacteriscics, separaie conlool Lwubles Toc
Icanstou wod receive Taay Lic ostahlizshed by sellog
differanl walues o Reoeive Contral Tahle Rase
Addees arnl Urangsmd | Conteal Table Base Address
aszandary regiswers, Conleol byie formauts for trans-
miggion and rezepricn an: showa in Frure 1-2,




Tt 5)

Table: 5

-13

Control Brte Bit Amdgnmen|s

[Fyncl ®m

Tranrinatter Costral By

0

]

M

0z-07

Lsed ClinelTact sammetng

Sond Datz Lk Lsvaps Mext!

When s booeene ey De 2% 11 e feces Hs
kil Link Fscap (TTE] chaiacter foom
secondary register 1010 for the sclected lioe
anc trananur it 2¢lose transtnileing the charnc-
tar beine procssgs

Mo | 50

When wat to e, cavses IFYL ] 00 Tanemdt the
loack check cluarieteaos ) tor the selectad line

ol lowing trapaniszion oi the chacacter being

[P

Inetode Chaveetor in BOC:

Whon ae to one. canses the coumucter eing,
piocesied o be ineinded in the Block casek
chiaracter boaep aecammalatcr tor the palee
linz, When set 1o 2eco, lubig inelusiom,

Unuszd oo 2tfzet svometzy)

Bzt Foacde:

'51'::;_:{ﬂﬂ5 the resade Do P mssl chasacter oo
ke rigmgendt Led s Lhe <elecled e, Bt 05 e
e leasl signifizanl Biz.

Ttecedver Control Exte

-

Inpizrruap . FIHS11 Bropczm.

Wher el ko unie, cewses T B oo oeguesst ¢
P11 wowramm imenaat. The DY L socz the
res;eived clamacler heing peecessed o
Herejeer Incerupt Charseter Repiarer and
itweitiis o el of 30K 0E by the FOP-LL 270

L.

Lissd (o eftect sviomeoy b

R L HCC

When sat Lo one, causezs DVt sz ep Dor
receiving and poocegsing the cext reeive
slham=etar as e Mock choole chumacler,

Tozlade Charnctzr n IHA

When act &0 one. dudses e charcier being
precesaed to be nclicled in the hlack check
charaetzr beiog; neenmulaled e e seiceted
lie. Wlen 22t e cem, Tk ildls drclusion.

Thszard [Store Chayocters

Wlon set to zooo. souaes e charmcier being
proceged o e sturad gl Lhe regeiver vl
address ja corz memory Nor e selecied Sins.
Whep set to one, ichibils sharacle wlorage.

Mext Kode:

Speadics the ooy T Lhe neel chaacier to
e cocerrcd un Mie selecled line Bit 0% i che
Iraan sizoifizanl bhi.
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33 DVILL INITIALIZATION
%11 anitializacion consiam of seiling up the DV E
line mudeine aod the DVLE Data Trassfer Section.

330 Lime Modenn Sei=Ep

Initinbzutivn for the line modems comsists of setring
1he Tine nueober for the modem co B wnabled io CSE
(HF-03. C8T 08 (Intecrupt Lrable) mas alse be sel Lo
cone at chis time o selecl Che jotercupe mode. The T.ine
Loazle hit §LER N0} i Lheosel 20 one to complac: the
irgdziizacion process for he selected line. The process
i= repetsled [or each line that iz Lo e eoabled.

CESR and LAR are cleared wt bus initfalizatinn Linge,
Setting CER 10 and [ [Clear Mux wnd Clear Sean
witch Lo une iy equivalent wo hus inilinkizution, except
it the Terminul Resdy bits (T.8T 01) Mur euch lioe
are alae clearsd by Clear Mux, IF 4 Cleir Siuo is
issoed, the TTHR LD progrum maast weait fie che ML
Busy Tadizatoe {C5R O4) 10 return to meen before
sending additinnal sanrend Sits,

35T THW1T Data Lranster Setop

The primasy registers should be cleared b a Misier
Llewr [BCR [} Iher 1he secoodury teaisters for all
lings must e cleared. There <21 Microprocsssor (30
(SR 0. e Misroprocsssor will new loop in an
idle mpdy. Lhe (et word oo 3O hay wlso voktaio
thie: colendded wldrss bits (SCR 04-03) anil olerrupt
enaliles (ACR N6, (2, LY. a5 required.

Fodlowing i an illostrative progedyce to cetep a line
four edalin reveplion:

I, St the reverver coniral talle core memary
address and 1he byt count in the appens
prispe scenidars rersters.

]

Sel Lhe cegquiced protoeod comizul bits io
the Line Prolovel Perametors accoiwdary
registar.

1, lnidalize recciver mode Lo ooo-gero in
Fruerver Mode Bits seonadary Tepsler
CHITHE AT reyeired by the recciver prodocal
il e Lation lepde.

4 When the data liak is esipblished oo the
wileclad line {Peragraph 3,5.1% s LRC
[ amd 17 W ooe oo cause che Jing roe syne
up and sart reseiving characters. Sec LRC
L ta ane Al he surme Lime if syne charac-
tecls] B A to hiz sciecl s,

d-41

TLK 10 und 13 are implemented Tor syo-
chrnanus receplion oo a line. When opere
aring on &0 asvusiconous ine, characoer
formut and baud rate sl be set op at
1hig lime,

Lollowing is an illustrlive proceduce to setup a line
lor Lrunsmissian:

. Seu lbe trupsmitter contend able core
mcmery adiresses and bree counds in the
gppropriate princioul wod alternate sec-
ardary regisezes, selizng bil [5 of the by
couats ta mero it markel bele cosots are
reyyiired-by the praocal,

14

Szt the reutred protovel contzal itz and
the DT.E charagier o the Lioe Protocol
arnmeters secondary regisier,

37 Tnitiative Iransmitler mode o non-zera in
Trarsmiticr Mode Bits secondany regiater
(11007 if requirad by the protocol; ser ath-
¢r bits in this regiscer as reyuired by the
prologol,

&2t hie 07 nf Tine Scite secondary register
Lo one if transmiggioe 1% 1o 5lort Cront the
ilernete tatlen.

5. T dhe deta Unic is established on he

sefecled hoe, sel bit 02 of Line Stale s

© andary fegisler 1o une to saTc the trans-
miteer far the Tine,

TT Use ling 1y wsvnchronaws, the characler
tormat amd o rule io the Line Coatrol
regiaer must be welep prior bo setting Line
Stute ode (2. .

36 TATA TRANSEER [MPLEVENTATION
With the W inizalized a8 Jiscusced in Section 3.5,
Salls o ar fram remule msdems muy beoripioated ar
amswered und DV daca vransfers stwrted by the
PI-11 progrum. The data transfer process or pros
tneni is vunlrulled by Lhe contents of the contral hytes
and hy the seevice raulines lor the DVLL intercupea.
This acetion aonaing deseriptions of cull odginution
sad answering procedurcs;) mesynchronisalion duting
reeeplion: wermination ot cransimission and recepliom;
and suppesled programming methods For inplem sng-
ing BTSYNC ynd THCMP pratocols.




341 I_:I_l'igirlulirq_-_rl wmll -iﬂﬁ'Pa'EllllE Calls
Ihe Cunisd $atos Regiseer [CSKE) aod che Lioe Si-
ns Register (TSR] arc provided to enwble the PTIT-11
prngram to originste wod woswer gl logfram
remnate modems. Loitiully, [he lueal madem iz enabled
and che opetaling -nole (inlerrups o non-interrupe)
15 gel, iy thegerthed in Paragreph 3510 An inler-
charge Lthen takes place betwesn the PLIPAIT pieo=
gram and the MCU Lo onginale @ gall, 22 follnes:
1. PP wiogream sends Data 'Termioa:l
Readde ([.5K 01} to canse enabled modern
tn hwxld che line once the vudl is eslublished,

FLrP-11 progcien dials cemcte number via
1F%11 Aunnmelic Dialing Lait. ar wo
nperasar manoally indcates 9 cull e the
remote modem. Whea Lhe cnll Bas becn
caublished, the LMNIL will hald the line
vin the Call Begaest line and Data Tenni-
oal eale, Inthe manvoal dialing cuss. the
pperalne switchos to “Data Mode™ and
. Taata Terminal Feady holds the vall,

PLAP-11 proeriamn wiis oo Trata Sot
[uacly (TSR] Lransition from the enablzd
mmlem (CIR 128 1F the MOCU is oper-
aling in the nen-interrup: mode wilb onky
anc line eoabled tws refeciel hy the von-
tenty of U5 0-03] L™ 4 may be read-
ilv sl e menive the TISE Tine.

When DSR is dececied, Lhe TP -
Eram. serds w Kegues| o Sead (TATL 0 tn
ol Lhe dale =revde Tar D renzmisgion.

A

PLFT 1] peesgram waite on Cacceer o
[€01] ard Clear ta Send (C85) trensilions
[CSE 14 and L13) from the enabled
ITaCEm,

When OO0 and C% are detected, the FLI-
Il acogram starts the DVIT Lhula Hune
dling Sectioh and iootwles dala Lransfee,

Answering a call eonsists of the PLIP-11 progriun
deteering the Ring transdiion Frarn Uhe eoabled mod-
om (CSE 15), Ltheo

1. PDP-11 prograin sends Mata Terminal
Teaigdy (T.BT 1171 w0 cause cnabled modem

s nswsr the call.

147

TaT-1 | program oedics on Dl Sel
Ready (DER) transition (CEK 12]) and [he
Carrier On (00 Lrcsdiden (C3T 16 fram
the eqahled roglen:.

1 Waga OO s detected. the PLY-LL pru-

aram starts the VLT Dt Lamdling 32e-
oo snd ioitaetes dala tranalees,

]

26,2 Hosyrchoonizp pen Dhering Recejiciong

1Tl svnchirenigazion iniciallyr faiks ar i lost, ihs
TTIP-11 prngram <&n sommand cesynchronizution
dosing recaption by zetting bit 90 of Line Slale -
endury crgisler 1o eng, Lhe VL] Then

. defines 2 "Resyne Flup Uspected interval"'
(Linc Progress secoodury register Bil 07
aet to ocoe) during which any receiver
charucizces for Vi dine already buftered in
lhe 1P 11 e dliscandad

2. clears cthe Resyrc Commurd bit (Line
Sate 013 »od Heceiver Active [Line St
L, wod

3. aecarches [or the svachrunizalion

chameler.

When the wyncheonizution charveler s found, the
D11 zels the Receiver Achve bil Lo one to enable
receipl ol storage of sehacquent characeers an the
resynehranized line, The propram should mot reguest
resvrchronizution wrain until ol st one character
Lus been peogiven] sioe (e previows resynckeoniza-
.|i|,|r| rEs s,

a3 Terminaton of Transmission and Keerption
The TV ermindte:s transmission on o lioe when-
evor hoth priavipal and wlleroale bele coungs have
revched e, o b nen-exislen] Memary oF memory
parily grrgr eomdininn is enesuntered. The OV 1] sets
Travsaviuee OO0 Liazs Stace secondary cegiuter bit U2)
L wese % terinate trunsmdssion. The PLIP-11 pro-
gram may set ITTansmitter G0 Lo vere Ly aloer
transmission.

Uhe FEHS 11 proenam shoe dooe recepiion o 2 line
by clezring Reesiver Enahlz {(LCR 131 wod selling
Lire Stute secondurcy cepzster bil 11 (Receiver Res-
yrohronise] oo The VD Then

l. aizas the Resyne Command bic (Lioe
State §11 ) and the Keceiver Active bit {Lios
State 00, wnd

dscandy wny recciver characters already
agcumilated for the Tne.




J6d  BISY ML Implementatinng

HTEY MO implementution sotoevare i considersd in
threz Fanctinaal gronps: contral tables, inlerrupl
gervice raating, aml The srotoss] madale.

loe vanloow fazles concain the cuntrol bytes. which
cralrnlseyuencioy berween modes and aeoumulution
of the BOC. Thuring ransmission. the control hides
ulso eanezel OLE suffing ool BOC transmission.
Alditionally. during recepting, e comtrel broes
cahle diszand of uowanted charazwees aoud recepion
of thiz B,

Ther loterrape soviee oulings cespond to zorn hyle
cuual gad error ineeerepts, el dudne ceception,
respund Loospeciul cheracwer inoerrupls,

The protocol madule inilialzes she DY, catatlishes
direction of transfer, sels up and munaces the data
brulfers, and handles croor and speciul character fags
set hay dnlerrupl service rontines, Hanadling of emror
Tags wey ke the form of tre-again rouliows, or
operate antilicalion, [Hundling of apecial eliacpoier:
muy require such apnetsliens uz o switch from receive
[y Iransmit. or terminatinn amlJisonoect (e EOT
e vy,

3641 Trasamission Coptrol — Figate 3-3 zhows
sraty Jicracharts for the BISY SO franamission con-
Lrol progess, There are Tiee sLles or medes: three for
Lrnspuceal duts transimigsion, snd Lews for non-
Crarsnrenl Uil ITnamission.

Toor fearapcireret Java, Lhe 13% 1] mede is initialized In
cdude 0 cuosing the T e slall o DLE in front of
ary ATE, KYL or WACK conurol chiraclerns senc by
the PIOT1T, Uhe DYWL also souffa a TITF in (e of
the firaL GTH senl by lhe POP-11 and switches to
Mlode 1o tracsporent duty fransmission mode,
Che DY 11 srava in Mode | yoiil 4 murked byte count
rechies pen (ger Section .33, and oy |ben switched to
Mowle 2, the end-ul-tmansparcat black ronle,

In Mode 2, tranamission ol the 1TB segocnoe (TTH
RILL E5TX) cavscs a rerwer o Mode @ far transimis-
ston ul Lhe remuinder of the @ block, Transmission
af an FTH ur ULX characoer cavses a reduro Lo M ode
(Fto caahle Iringenisdon of the nexe daca Tlogk,

Fihle 2-14 yhows the t=angmission sequence and the
cantril hyle directives for 2 hleck ol Irposparent data
that iz seaaraled inco two intermediaie blogks, The
DA prinei pal snd wlteroate regisvers wouold inigwll:

Be Imaded with che base addressess and hyle counds Tur
data auffers e ol wu, respectively. On zach zoen
ovte cawnt incerrupt, (he sesl bulTer uddeess wauld
b lowded inte the appropriate regislers,

Far woe-tranvparen) dili, the DV is Dnitialized
Muode 3 for cracsmiision of ary header duta {ses Fig-
ure 13-33 ar the EXCr corcee] chesgler, [TH, LTE,
FTX characlers are inclodad in the RO mod fol-
levz] iy The BOC in Mode 5. The OV i owitelied
tn Wade d, the les, Lruozmission mode, on aoowre
rencs of the 5TX oo TTH delirmilers. Oceorrence of a
ero byle count 2auscs & retwee 1o Wode 3 Lo wod the
neas alin Block,

Table 3- 13 shows The trizsndssion yequence and che
contral byte divectives Tor g bluck ol oun-transparent
dalu char s acperaced inro Iwa inlermoediete Blocks.

A6 d2 Recepline Ol el - Figure 3-6 s stale Now
char: oo tae BISY MWL rescprion contral process.
o zlales a7 ooadey are reguiced: Moedes Gand 2 are
wacd T fnenadle rooeronspacsenl dale, Modes 3 and 4
oo nacd tn haEndle transparsni diita,

Mode U W aiting for Blessupe)

The D% ws-ioitdalized to Ynode 0, gl che addresy

and hyle o rezisiers in the DY L arcscn In regeive

one ayie. Bewpocse (ke initial contral charactier is

ai [ollows:
LG — the charaoer iz fweead o orecord the
revpues |, an olecrunt s meneraicd we furo Lhe
buffer cnatens vver o vhe protoeal module tor
printout ar ather kandliog, sod o new bufter is
reijesied Lo atone che cxpeeted diada, Lhe d s iy
inpran i ode 0 {no made changs).

DLE - discad e cherueter aod ga ta Mode |
rtruraition oy cranspsren ) reseplicn).

STA or S0P - stors the character and wn o
Muods 2 {non-trnspireo| duty ceception).

0N = slure Lhe charactar, genekabe an imizcrupl
in oo balTer cootauts over to protesee] nglnls
for wermination of ceception; stay in Mode 0.

MACK — srare the ncgalive acioowledrement
clarasier, peneraoe Intarrape tn owen b Mer coo-
e over b pratoes] moduls Fer resamitian ol
Erenamisgion: <lay o Mode O,
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Table 3-14

Transparent Datn Tradamlsslon Controk

Potn Bufter | Control Bwvle Errsciives
BMode ~ 7 Radl Renel FCC ATter -
Mo, Cranfenls Corrent Ivext A DLE? This Charcier? INCL. CHAR. IN BCC?
1 SIx 1] | YEL -
L2 CHAR. | [ - - b b
1] | -I

CHAR. N+* 1 {2y _ - YRS
k| [TE 2 - ¥ L TYES TES

‘DLE 3 - — - TES

5TX 2 1 — TREY
4 {"HAR. | 1 - - - TRS

CHAR. N+ 1 (e _ - YRS
4 ETH.ETE 2 0 i TES YES RS

) _‘-l'.'lll Lyo Qunzl Zexu Moarugt - St Tenrrs] Byle Tweei: -
*¥IF Cen iy g DLE, Stutl a DLE
Tilsle 3-15
MoansTranspure [kala Trmsmisson Conral
I S ler L Coutrol Byte Directiver
Manle Scud BCC After
Mo. Contents Current Mexl This Chomucier? 1ML, CRRAR, IV BCCT
1 H5I'x 2 4 - -
p CHAIL | 4 i - - YIS
[MHAR. ¥ 4 LA bl
3 TTE K < bl ¥ 1E
1 THAR. | . 4 - VI
CHAR. N 4 e YIS

5 ETXETR 3 Vs VES

“Cm Dvte Ce.arl Zero Ialerzap!  Bad Conlbol Bt Trmresstiee
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Mody 1 [ Topmdlion be Tranaporent Becepton

Ir 1his mode, the avseem initializes for the Teceprion
nf cransparenc texe. Mode L is entered ooly, fom
Mode U foilowing reception of a LILE, An STX 35
expreleds i1 ooy s received, L s discarded [an incer-
rupl 1% ecacrated to’ aet the Transparene Data flag),
und Mode 2 ig get. '

iMoo pesidive acknowledgensenr. character [ACK,
WACK, RVT) iz received. an intérrupt iz generated to
turn the buffer canténe over wo the protecel models
for resumption of trunsmisson, wod the DVI1 s
retirned Lo Mode 00 Receipl of The FNQ rapeal
requoat cawses an interrupt 1o sl an Errir Hag and
turn hutter contents aver ta the pratacol module.

All uither regseeed chiraglers e siofed, an e
i wenetabad, avd e DY s retuencd to Winde 0.

Mhode 2 | Nou-Trassparent Dats Keeeption)

The wealem recsives non-Transparens leal (inehdig
heinlzre, i =znt] in {lus made. AN characters ans storcd
and inctaded in the BCC, except s follows:

11K — store Lhe chamacler, inghade in BOLC and
regeive BOC ekl Tntereupn tarn boffer con-
Lenws oecr 1o protocn] module.

ETH or ETY - store Lbe chicaster, mslude n
B and receie BOC wedt, Sel Fnd-ai-Block
flag and tuen boffer ower to protocol maodole.
[ra wn Mode 0.

ENG - disvard Lhe churocier and sel erear flag,
Inlgrrupt and Luen Buffer o Ly procoesl mod-
ole. Berarr oo bade {).

5¥N - diseurd.

Wade 3 [Transparent Data Receprion]

Traneparent texe is received io this mode. AL l:huu..-
ters exceps DLL are socted and nstuded in the RO,
A LLEL Al ceceiwed | s chisearded, and bode 4 (Trans-
paren! Contral Characier Weespdion) is set.

Made 4 | Trangparent Contrel Character Beceptivo

Control chervsiers eeceived i Dhe dranspanend data
stoenm e pencessed in this mode. The wioal concrol
charactars would bo che block delimiters, 1TB, T8,
of ETX: thess ure iocluded in the BCC, which o
received immediaely wler thene, The ITH is sioced
wned Teguices o chanee o Mode 5 toosgip syncs and
Lrrem e en the #ese of The daca Hlock. ETE or ETX is
slevred and return o haode 0 is-made. An intercupt is

penerated, the butfer conterta are turned over to the
protocol module, and wddress and byte cowots wre sot
Lo reive The Dby le RO,

tlode 4 roeponde to ocher coitrol characters as
fallaws:

R - slore e chabaer, mnluu:]n in ke RO,
reiurn 1 hfode 3.

SN - dusensd, inclode in BEC, retuen to Mo
1. :

£ — intermapd, atore the character, se2 Ecrar
1ag, return o Mode O

Sa liscand, vetarn in Made 3

AN Other Chargeterr - stoce: include in BOC,
reluirs Les rmgle 3,

Muode 5 (Transparent Inbermedlate Data Heception}
TN - lseard
PR - diseard, inclode in BOC. o w made 4.

AN EMfer Charsorers - loleroupl, slore, reluco
kuilTer 1o [he |'|r4,1|.-;,:||,:|,:-| riditle with erents. Gn
1 nde (b

165 DDRCMF lmplemeniafion

The method sumeested For DIVCMP implementation
LIsE% &) ~,i.'|.|.[|-¢ conirol Jahle Tar ot gend and reccive,
Furfers are configured so that the only interrupes
required arz those resuliing [rom. zeto byte couots.
Helerence Luoure D4 for DDOCMEP dale messige
Murmngl,

A5 1 Trapsmission Confral — Figure 17 ic a How
chart for the DDCKMEP tounsmission pracess, Initiully,
the LW 1L principal fransenil regislers are selwilh Ue
bise mledeess and hyde 2vant of the data boffer con-
taining the header, with bit 15 of che byae counc ast to
rero. o cause BOO mansmission at cero byte counl
time {reference Puraeraph 2.1.4.3).

[T reisharod (daral mossage ne bootsi=ap measage ia
heiag seat, serthe alternate tranamic reeisters with the
hase address end byee cownt of the firsc date bufTer
contaning che actual dalin When selliog up be rans-
il i Tasl dana hatfer, secbic 15 of the vrte count 1o
zoro to cawse BOC cransmisslon at zero byte count
tinie.

?'-4?




36.5.% Reception Tonteal - Figore 3-8 iz a0 fiow
Z1art for the DDCMP ceseption process, Indlially,
the DY receive ceristers are =21 30 repzive the gix
byvies af the ncuming TaNCME header and hit 12 of
the D eodunt egister 18 cleared to direct reception of

the B,
1. RETPRIMGIFLL
¥ENIT RFERE .
WITH HFANEA ) Ihe st charpgier in The lirsc heffzr v now examined
iy Lp delenining nissge lvoe TF It is 2 numbered dutw
R iesage (B0MH charfacter) or o bootatrap oesswigy
A [TALE character), the charueter vount in bulfer words
WHELAZ =N tveo wnd chres i used Le Buoald o receive buffer of

wpprupriale siee, Tilig an annwnbered contrel mes-
wige (FNQ charzeter]), no additionel bullening
raquived.

Uaraanm

BOD I STHAP N
NEdGAcE When The Y11 incrrupls o qignal BOC reception
¥ER vernplaid, e The OV receivie reaisters to iopul the
T WrTHExT ' data Ln e recoive hulter that has juzt been buall, &
FrreA £ny. On the next ioteccupt. retumm vonirol 1h the call-
LNZ Poodmiim.
LAET Ml SEND g e
AUFFER HUFFER _ L oo
The BCOC s checkad at the painty indicated i Figura
33, The BOC Roorived intertupl uweurs s resaloaf
g coatrol bvie directive ar @ narked hyle count reach-
1. SENI EUFF B ’ ) ’ ing zrero, The BCC characiers are incloded in the
T SETHITT ' BT The accwnnalated BOC iF correct, should be
EEML BLC -
PHEM H.L. .2 ) Sl
‘ HKEILHMN '
11-Z@2%

Fipure 3-7  DLCMP Lransmissieo Flow Dongrum
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421 Maodem Enahling and Control
Line or medem enehling s aceomplished as follnws:

L. Theline oumber s sel o the Lioe Counlar
pCaR -0 by Lhe PIXP-11 program:
The PTaP-11 prngsam then aets the Line
Funable bit (LR 03,

The Line Loably Tins ool o 14 Aip-flops, one tor
each ling, The Tine Coonter output {drawiog DY) is
e led Lo generzee a clock sipaul, which stoubes Ve
Linc Eralzle kit into the wlecled Mp=Aop. TER Q1-03
modem cumirel hifs (TFRY BRTIY, S, N5 may be
sel for each T similarly.

d.22 Modem Selecton and Scaoping
Crace the Line Lnwhle Clip-Nop T2 a madzm has been

sel, Lhe mealer may be saclepted by setting che corme-

sponding line ramber inte the Lioe Couoler, The
PDF-11 program selects mesdens inooeder 1 send
contrel signuls (NS, RE, TERM RI¥Y) ar to sample
siithns bl (TFRR, €8, 0, RTNG) ar stutus bit trunsi-
ficma, The eontral aignal NS and stutus bil SR are
replacad by SLC TX sod SEC BX cespeclively whan
the in= mumber varcesponads oo sy seliranous line.
The Lie Coucler nty b laaded dircegly from the
Linibos nr stepped via MOLU  eontrols to enwble
wanning of the status lines from the modeins in end-
wrornsl Faskion, Driog Ue seainiing progess, maodam
slubns Lrifsitiong aee dewseted by storing the condi-
linis ol the sevaral modems’ status bnes in Sewo
Memory, 2 4 # 14 rendom weeess store. theo wonline
uowsly compacing tas updated stalus somditions with
the previews staluws cumdivions as madem scanning
progveeds,

rl.':--!l-llJ .J J I_I-IJ_I_ |_| I—ll_J__ -

limoing of the seunoing procsss for each line s con-
trolisd by the King Counter, o 4-hil shill regisuer gon-
necled in o selfeloeking configaration. The Ring
Counler starts when C5R 05 {Scan Enable) is get o
ane by tha FDOP-11 praogram. The process [or euch
line, shown in Lhe timiog dixgram io Figuee 4.3, is as
Follows:

{.  Ths lne counter v incremented Lo (1)
wddress ihe Jucutioge e Jean Memory eor-
respanding o 2he next aeqguential modem
and (2% 2 aslect the next asgquenbial
madem.

Fa

‘| he wonienls of 1The addscased lncation are
haded ineo cthe Hald Register.

I'he conlents of the statos linea from the
selesicd redem are then loaded into the
addressed Jocution in Sewn Memuory,

L

The new conlenig of the addresred Loca-
lion e enmparad with the previous coa-
teats {ag stored io che LEald Regisier) by
the Trunsition Lketecioe, IF @ change ia
deteelt and the Tine Enable bit for the
selecled moderm hae heen set in LEE U0,
the Drone flip-tlap (CSKE U7 is sel, serving
o helt the Bing Cosogier and of CRR 06 s
sel, o omerrepl the POP-11 program.
(Opeeration of the Transiton Deteslor is
ahewn in Figure 4-3.

Done mwst e orescl 1o cnable resumption of the
SUIILFTTLE [1TE GRS
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d.2.31  Tlnilwes Interfer

FOP-11 icwerrapl gonirel, reister selzction, and
selegtion af remiater transfer alireclion are socom-
plishenl in the MCU Unibus Interface, The ewacl gal-
ing maths and diceclion: for LSRR and SR hilg
betwesn the YOTT and the Lnibus bave been
indigited i 1igure 4-2.

43 V11 MICRDPROGGRAM

Figure -4 shows 1he Idle or " Excomtive’ Loup of the
OVI LD micropregean:, Mumbered connesiors Bive
been mcluded o link Figure 4-4 with the fowcharts
tor data rezeplivn und daca tranzmissicn o 1igure 4-
5and 4-6, respocively, When the 1d1e Lonpis enlered
al THY LD sturt time, or re-eniered [rom elsewhere in
the micreprorrum, the Mysler Seanoer in
incrementad 1o selecl Lhe next data ke and the
rzeroprogrant checks foc lhe fullowing condidesy in
SRR ITC, TE

I, Resynchronfzution reqoesied

4 P11 program has cumpleted itn
respange oo a recziver inlersupl grd bae
siphaled TIW1L 1w procesd

Iy

Reecive flag o

Feocived sharaccr waining in Repemvel
Lharacter Silo.

IF ane of che four data icgeplion eondilion: (eun-
nectory L4 5 0 05 proscnn the mien peogsism
hrezhes Lo the appropriate entey point of che Thaca
Rezeption rouling 01 rure 4-5) ta hundle the condi-
tion: similarly, i7 one nof the wen dat Lransniissicn
sundilions {eonnectors 2, 3) are prasent, the micegs
proglan branches (o 1Ay approprisse 2otoy point of
the Data Tranamissinn rouwlang (Frpure 3-8},

P 17 insiructdons wee deseribed in detail in Soovion
A7 and slown in sammary farm in Fieure 45, Mote
Irom Firunc 4-8 tha the op wade i o 5ils 12-14 wad
thal ihe destioation eddress far branch inscrwctions is
cnftaina in hits -7, ples =it 13,

2. l'ransmit Go r.]ﬂﬂ a2l Tabie 4-1 i5 a binary microprogram lisling for the
Tdle Tawop, Mate thal che Joop oocupicza the fiesc 10
3. Tranzenl Mag sel lacacions of the RO,
Table 4-1
llle Loop Micropragram 1 isting
Locatinm Coinkailis . | Tekirmelinn Connmemils
i | —8 [ | —B
il oot | oo | oron | oot ; Qi Ierement Seanne
[LE A CRLL [ COKY 1 | nLao XFR dlovs paansr scan Lo 1AM A rese codster
oL oL [ 0oo0 . ot | 1401 RAM Foerch Lins Srate cond= 1y
nalLl 1 aaag | oo 11 ERB M=ancin on EEEYNC Hit
o oLt . CHITIE | ol LG Lk Brarch un Fryzwendcter Go lag
210l g | ol e | Lk BERA . Iwanch on Transia't Flag
1720 OO0 | W1 00E0 1:II'I1. BEA Eanch vn Interzust Respons:
mra (RO | Or0dy | S0 | 10la LRA Brane™ vm Wegeive Dlap
T oG - Qaid | aadn | il ER A Brarzl on Beceived Chimaeter o 120 Silo
14n g | oaal _ GO0 | LG ATt 4, Lonaa back ta G0
| ]

4a7




AC-EMTEH NDTE

O THIS FLDWCHART K AN EXAMPLET ALY,
THE ACTUAL ADM FROGRAM MAY TEST
THE SAME FOINTS 1M & DIFFEREMT ORBER.

INFACMCET
EASTEM
W AMMEH

ALCHYNE

Kin [nTA AELER TIKH
“"":""',Ll'"’:'“ EIE,T: . RALITINE [F1. 451
STATE UT
-~
NANSMITTE
L=k LA EMABLE
LINE TRAKERIITTER
ETRTE U
G N5 TRANAWEEAION
RAUTIMNE <F13.4-BI
PETUH CORNTROL
TRAKZMITTEN B¥1E & 3END
Fran MEKT CHAR,
INTEHALIFT il ]
FROCEED INTCRAUPT
IBGR 0B = 1; CHaRAS TER
STARC CH.AM. EnTA AECErF 0k
1K AC SILO H ROUTINE {FlQ. &1
ACCC YLD FETGH CMTIIOL
CINAASTCA EYTF ARNDO
VLA ITING 1N STORE S1LA.
AC 51 L3 |N CRAC

MOTE
Thia Thredeaetis o dimineie colp.
Ther cwied RO prgoras oqay 7o
Tha 2are pr=dmic In & dHParane andrr

b

Firure 4-4  Macroprearam FExecutive Flow THagram

3-8




Fipurc 4-5  Tlala Receplioo |lew Diggrum

4-4

T —



=8 N3 R
. g L BELE
T Py e
AU LR TR
| am e

Figore 4-6  Tlata Trarsmissian Flos Driagram
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Tihe firsr inatrection is 3 Sec/ Clear (op code i0E],
which wdvaaues the Moster Senoner (00 S-sluge
cienler shown e T334 [y The nest sequencizl ling
nwmber (line ne. |oat acart cimel: The code that
directs the Set/Clear polse o incremen: she Muster
Scanner 15 IOUUOLY, sevin bils =T, The ingreotenting
prulsc ig generated a0 Tlaa Berobe 1 tme (1333

Lhe second instouclion iz o Dala Transler (up code
{11, which gales the pedated Tine naeabar from the
Measter Scanner to BAM Address Repister. Lhe {101
source ode in bils 47 selocls Lthe Masler Scanner as
sierye e galing Ll Blasiere Sean bits oo the Teansfer
Hus.

Fhe QLD deslinstivn woale in biss 0-3 b5 decoded 10
TI-Ain genarae a RAN Addross Register -3 Clock
L mulse at 02 time, which is used to load the 4-bit
AN Adddress cegister in L33 wilh the hos ninaber
reen The Teansfer Rus.

The thicd instruction is o RAM operution (op code
(1, which cends the contents of the Lioe Siale se-
cncdiary romiater Toe e selecied Tine tnohe B AN Qu-
nut Thaca register. Rics -1 of the RAM addross come
Irom the line number, 25 deacribed io the previous
|'l:|r:|_|.||r:||'||:I Hils 47 ol The TEAR acddregs conte Trom
hits €2 af the instroction. The Instruction Teeoder
Lnable L signad (com the Unibus L runsler Bus later-
ok i rneealed Juring lhe micrainsirociion cvle,
cnabling che TOM dawa Bits -3 aad the sinsed ling
numlser Lits o be gated to the appropriate RAM
Acldrayy selection lipee [113-8)

The A0 apocode is deended o KEY op TH-2 to pro-
duce 1 RAM Operation Lsignul, which is A MDwd on
Ca it owith Lhe wer slate af the read Swreils b Chal R
of the instroction] tn generate 4 RAN Ouotpuc Thata
Clack L pulse. This pulse clacks the conceois of the
povezzed EAM loculion inte the KAl Quipul Dula
Tmeisier (TEL-31].

The faeth inswuetion is o Branch Tnstroction B (op
code 111). which tesws hit 01 of the Line Stute con-
lemts in the RAM Oulpul Dula Regisier, The Ll
poine aelectinn code coatained in hits 8-11 of the
instruction selects FLAM cutput bic ] io DY3-2 [ES2).
IT il 1L is Lroe, o Bramch Poio? True [L pulss is gener-
Alead al 1 b, gyasing e ROM Addness fegister
£03-17 o be Inaded with che nranch addrzas eoncain-
ed in bits 0-7 wnd 13 af the instroction.

411

The fitth inscruzinn ia alas 2 Branch Ingenctinn B
Instructions six throush ten are Branch Instruction 4
Vs o ende 00030 aod apsrite swilarly w Branch
Tnatruction B. The tench insuruction s an woeons
ditivnal branch, effzcted by tving the -asaociated oost
(e I (T T T

44 DATA RECEPTIONMN
The Jaly teweplion seyuence for w duia lioe is as
Feal v

‘Lhe synckronization churuecier(s) is
degeeinl and [he fine aelive condilion iy
oL,

3 Fach haracter recerees 35 inpal ta Lhe RO
Siln.

3. - l'be contrul byte for the cherueler is fot-
ched from gusre merdory wod Doterpreled
in command claracoer disposicion; thea

4, U Ike churaster 15 nul an olecoupt shame-
ter or a BOAT, i a8 sterad at the curreent
address in core memaory, or

A, EMiL s an merrupl ne hlock check charige-
toz, it reocives spcsial handling.

The Clowchort ot be Blutw Becepden coutine 8
shown in Figure 4.5, The connestor aumbers sluwn
carreapangd to tie fdle Loop eonnezoor nambers, Fig-
ure 4-4, '

The data reception acquanac will noe e degerihed ik
derail.

d.d.1 Respomdling de (ke Synchropization
Character s}

Depending on the sctzing of the Sync Kegquircnent
wwilch [ur ihe line (Tuble 2-3). either one ar two arne
chasnetass will he rsgquired o achicwve synghre.
niguiion. I synehronization in selecoed to ooour on
e seng gcharagler, the syochrooous recveiver cefucos
Receiver Flag T.(Ta -5y and Mateh Deoses (T23-2) 2ig-
nuls when the avne character is dereceed in the serial
inpul bit siream. I yvochronization is selectzd to
aLUUT il Lwsy supgessive ovnos, Lhe synchrooous
pecciver dnes nnz relur Receiver Flag T, undl the
character immediately following the first avne charae-
ler is reveived, TN UG chiacacier 15 also o svos, Malch
Dhetect iv alzn azgericd.




Fur s asynchronows  ceesiver, syochrenization
ca2cisg wen Receiver Enable (Lioe Conirol Pomory
vemiswer hic 133 is asscreed, Receiwer Flag 1oaml
Muich Detect aivnals aze simualacsd by the reeciver
gt swior 4 presentzlion of the tirst charscter o the

R.C Siln.

Receiver Flag | generale Receiver Flag Walliog af
the B4 Rila ia now tuil, cansing the misrcpeogram to
enles thy Duty Feceprion rasting a6 entry point five.
Treawinlenl that the cegeiver is oot slready astive, Lhe
micraprng s will beael on Bajch Thelea Lrog o
gt Line Bratwe hir mere wooone (recciver active connidi-
viony JE Batah Detect a8 falac [poasible only when
fwu svow chuazwsiecs wre cequiced). a Beavoe polae is
seil bo she recgiver, cougioy be Mivooprocessor o
e weaeehing Noer The senchieonisaion charag-
rer{ql. The Svne 3rio O bit [Toing Scate O6Y is aed 2l
ki Lime ([ the PDP-11 propram has commanded
svrg characles coppiog Ling Prowocol Parsmeters
lid Oy .

441 (Character [npat to B Sl

With tech sobesquent Recciver Flag T osignal, the
ricropropram Code the line ative and senda a Set
Tecaivad Thile Enable sigual 1o {he mecepeer [_T]-I_-E-]_
The receiwer than alaces the chazacter an the parnalls!
laad lines ko che ROC &ila. The microprogram atrobes
Uhe cherwsier inle the zlo with 4 SecCledr instrue-
e thal senerines @ Sel Silo Lo B palze, Lhen negatey
172 Reecived Thata Roable Tne, Slorags of Leadmys
rextrancousy syne sharacoees is inhobided 5F Taoes Slee
O CSyne Rtrig €300 bRas bwen sct. Sync Steip On s
wheared when the (cst non-syne charueter acrives.

The formar of che vecsived character, wilth ilg Ting
nunizes and Erre flegs within the RO Siln iz as
Follo e

Firns) Coptent
ney 03 e Cliingier
0E-11 Line ™ wimnlwre

12 Puruly Lroar

13 Weeeiver Cheerrum

11T rused

15 Besenz Flaa {zee Paragraph 4 .4.5)

4.4.3  lylehingr the Control Bybe
With o cheargler i be KO Sila, be mictoprogrum
beeanclzs Troin i Bdle 1-;1|_||,'| L enlry |_:|-:_'|i_|:|| zia of the

Tlata Receptiaon raative {Figwre 4-5%, to fetzh the en-
crel bvee toam aore memary tor che charaeter, 'When
thy conlral bele b been feiched, it dy stored i the
Revervar Cuntrol Hyte Haliling sevondiry repisler fur
rilerenae By the TTHR-2E avogeam in thig evemn nf an
inwrront. T the intenrape occarred aq 2 mesale of cthe
Intecrupt bir beini get in the forched contzal hete. this
bil s cleneed Trom Lhe stored contzol byte to prevent
an wxlrnegas nlertupl Crign oeeurcing whin Ui
ricrapregran re-cioers che Pata Reception eoucing
st point four Following compledcen af the PLP-11
PIecrinL’' s cespanze 1 che cooirol byte interTapt,

T ar imerrupt reqoest i seufSCE 0= 1Y a8 a resuin of
an coror or data block tzrmination condition, & con-
trel bete with colv the Discard bit =2 to one ic set io
Ly Receiver Coolowl Beee Llobding secondany cezis-
ters This elinmimites e passilulity of e miceo-
pregrar processing contrne Bte conmands for a
non-cxigten coaracter.

4,431 Initiul Lvsis - Lpon ealey Lo poml Toue of
The Mhina '|l!.|-_';,:|:|"|'_iw| r;_1l.||i|'|u|I IO Y af Lhe characler
i ihe RO Rila iz transterrcd vo the & register 2ad
pagned throoaeh che ALL oo the ALLD Reogalt remister
lur fesiiog. (A copy of the chucacter remeios ut Lhe
slpral ol the T2 Sily, Toe dse i errger roalinegs, The
cope remaing walil a “Sct Silo O™ polse oacars.)
The line number in Tansforred trom ALLD 08-11 to
the BEAM Addrese Repister (uddrees bits D0-033 for
acressiyge Lhe hoe's sei of secomdary redsters,

Provided chatl DTICKET Reccive mode [Paragraph
4224 has not Boen apocified apd that no exeop-
lonul coodilions are ruz. the microprogran com-
mules The cote menacy addeess of e cuntrel byl
vt e ding s Hhe received chanclor, and an TR
iz cxccuted tnocransfer “he contrnd hyvoe to the Reotiv-
cr Cooniral Byte accondary cegiscer.

4432  llunfliog Exceptivnal Conditions 1 ooe of
he siv cxpeplional condinicns Tisled in Tahle 4-2 ig
nresent, the microprocram handies the condicion and
brunches to the ldle Loop, LThe contrel byte is not
(etched

The Reavnchranizatina fag sondicines listed in Table

. 42 arg disedssed in Paregreph 448, Procossing of

Block check churucters is discudsed in the following
puTigTazh.




Table 4-2

Exceptivnal Churneter Reception Conditiona

Phirilw Error
o [ezuiver
{Fear-nm

ey g
R lend [z,
weal ol

RBesyric Flay
B iz Lentl sl
Fomwn iz

Received
Chavyacter i
2

Teecaivad
Charactar i
BCX

Chassetor
Ropcivzd
el e Bvts
TmnEN]

Feint (sk Tested (o Dbt Conslilien

'l.‘lit_.'n:_ll;ﬂ'nj_nlm Resprinse

Bil; 1732, "3 ol 4137 Magal L, whila
received] ohigimer L I:'-.'.-i_l b jls lre
rarrber aned pog emror Mags) 4
slowed] hiery,

Line roprass G7=1 { Basenie g
Fapected ] und ALL Besuly L3-0
(e ceevanc ug b Beoaivad shuroe-
weT g ALL pezulk Jluciog cesine.,

Linee 'rograss (70=1 ¢ Resweae: 1o
|'::-.[II'!|_'.|I'EI:|.:| i AELD Hewil 15=1
Fresire Magh Recsved clarci
in ATIT aeule du Ang baling.

Ling Proocess OG=1
Live Progiss (6=1

Rl Orutput becs O—11=0

(7

(¥

(&

(3]

(1

(2l

i3]

(<]

I'.-_-r-xf.e.- R Silo o RIC Rnglﬁt:'r- )
B “Thacard Culy ™ Cointral Byets
Bt eeiver boteoigpe Flaa {SCE =11
Brirw 1 Lo [ille Tt

Phiszare Elaraci

Ll 1iv Dl Loz

[Xeazad Chacastor

Clear Tinc Promzss OF (Resyoc 114
Lepectzd)

Bramcl 1o Tdle Tewap

oo Tox)
Iacs Tox)

EC &ia O oo BLIC Bagslar

Sat RIC 1 53=1 mo nticatc ko PDE-) !
progran chat BC=1

Fononn “Driscacd Qaly™ Contocl Bte
Sel Revoiver Tutermaat €SCR07=11

Bl o Td & Tanop




4433 Provessiop Bleck Cheek Chiowlers - Lhe
receivesd clufictes g Tneepreted as the Tise Block
chesk character {BCCH i Line Progress O3 (B peot
BLCT 1) hue heon aet co one by the microprogeam in
Cespanse Woa conirol byte comnand bit or 4 mucked
bele vounl eeching cesu with Line Slute 10201 to oo
[Fxpueel BOCY The migrpprogram clegrs the Fapegt
ECCY bt and ineludes the BOXC chaeacter in the
WL e o Parspruph 4440 1F the selected bBlock
shack teme (Taoe Protugu] Faramsiers 03-041 calls Tar
- RO, the Bapoor BOC2 hil i sl 1o o, and
recwrn iz made wo che Idlz Doap.

When Lhe cemplete BOC (oo or w0 churucters, s
rerpired] Figs oeen receiva] snsd sscumulaten] wilhin
the Recciver BOC scenndary regisier, Lhe high amd
Iover bytes of the Receiver BOC secondary repister arc
DHEed wrelher in the ALY und trunslerred to RIC
QO T bing 12 el 14 e sl Lo speeify 1he wppro-
prerare interrap fuaccicn, :

The Beceiver Control Byte secondary register is now
Tewhed and tbe Cherwcter Dizeurd bit (04) Ls set to
aree e nkihil, LA ] ul Torlher chareclers {l:-il;
0003 arc cleared]. SCR AT G2 1hen se po cause a
POP-11 proprum incerropt. :

4434 Handlip DTICWT Reveive Yode — The se?
state af Tine Teatncal Tatamciers 93 (DO
Receivel and recciver mode bits of KX capaes the
LWL e delete the conteol byte fetch operation far
all ceceived characters, Ube ALL Hesult regmiater is
cleared Ly inhilal sossihle charpsiee discard aod e
miain routing is re-gneered at che poinl acthere the BCC
ie wecemvlated. as thown in the fowshart. Thia logic
discusiion coninue:s and is further discngsed in Parca-
griph 4.4 .4, '

dd. 35 Computdng the Conceal Byle Address — The
micraproeram Forms the cffective concral  hyte
viddoezs by sppendingr be receiver mode bits o the

vharagles winde 0 the ATAD esull cegister, The

recevsr mnele hics, spered in kits 02 nf the T egeiver
Maode Bits sconndary registor, are translated during,
trensler 1o bits %-10 of the B Feristzr betare being
adedesd 1o Lhe chnrucier code, Lhe results wee then
inleied 1o The Recoiver Conlral Table Base Addoess.
The cffective address 3 galed o the AT.IT Reaul
rogister.

G458 Cynirol H}'Ir: B AT11 - The ALL Hesiall Th-
sler cnnens are men fransferresd e lhe ™TRTE

4-14

Address regieter and an PR inacTucrion is exconted,
cuusing the PLYP-11 w resad che contentas of the
addreasenl logalion Lo Lhe DAT] repisler. o poeessiog
A ours ey localion, teo [ypes aF eiiors ace pros-
gible: mon-caigeent memary (MEXMY, and memory
vty ercor (MPL)L The Microprocessor handles
Uhessie errors ae Cescribed o Purograph 4,49,

It zhe contral hyte fetch resalzed 0 nocrror condi-
tiana. 1he ¢oncred byee is cransterred feom the DATI
cezzsler Lo Lhe Beceiver Coolool Brte scecondurcy cepis-
ter Chits (IO, The comienls aff Lhiz register are then
redricwed again om the AN aacd trarsfernsd via
the B remiater to the AT Result register. The new
cecelver mode bils wre trunsfecred (rom the ALL
Tesul. regisler lo the Reosiver Made Bils sevondury
regizter, and are reanslaed fram pogitioas 05-07
02 in the process.

d4d  Toterpredng the Recelve Contrnl Byre
The microprogram teacq and reaponda to the recoive
caontrol byte command bite in the fallowing sequence:

I, Gesernic an indesrupe [eontieal byle b
=11 A eopy af che charaercr ac the out-
put of the RO Silo i lranslerred to the

1 cegisler wod the Becever loleroupl
Mg {SCR OT) i gel, '

14

Expee: the BOC [cantral horte hic 02=1)
Line Propress remister U5 [ Lxpect BCC s
sl

1 [reinde the character in the BOC [conteal
bewte bit 03=1%: the BC Silo i3 propugaced
lo the A Reuster, thy accumulated BOC
Traer seeondary register 01D 35 saled 10 B
igigter, angd The RBOC sontal Bits Tranm
the Line Proooen] scooadary regisccr ans
ceid o the RAM Owiput Data revister.
The B Metwark cesullnal, selecled by
the BUAC cnnlbel Bils ig Toaded intn the
RLIC Reauwlt register and writwen hack ince
the Fecsiver Accumulaed BCEC secand-
nry cegesler (UL,

4. Tuseard the character (contral bewe bit
=11 The RC 5ilo contents are propa-
euted down one character (Set Silo Oure L
pulzel Sila operutien 35 dixcussed In See-
Lane 4.8,




4.4.5 Srorlug the Character i Core Meniprey

Lt the evont that che control byee specitics neicher an
fnlerTup: aur w character discurd. the corcent address
ig rad Teom Uhie AR seeumndary repister OHH Lo the
MPR Address regigier. The RO Siln aarpa is teang.
ferced ro the DPATO Fepister and an MFR ia excouced
v slure the charweler.

deb. v Termbuarh the Thaia Wecegs i Process

The receiver bwyte conac and recedver carecnr saddeess
uee retcieved in cucn from the B incremented by
ung in the ALLL and rewritien to the HADR.

4.46.1 Poocessing far Moamal Byvie Counts - TF the
uplated ceseiver bree couot is equal o zero. the
134T0 rewds ber conleols (1.4 the last received charae-
lery anc Imanskeeeed 10 the BIC Bepicler to enuble
inspcazivn by the PTT-11 progeam, RIC 14 s sel e
naotity the nrogram chat hyic coant has reached waro,
The Microproeesssor chen creates 3 “discard only®
control byle and stz the ecsiver Imieccupt fur
(RCR O, .

dd42  Proeecssiog for Marked Byte Counts — [ hic
13wl reveiver byle counl is equal to ooe when bits
nn-14 |_'|:|1:|:'|| I, 1ol rgres 'iu:il_:i:_1_|__'.- hesn w2l Lo
rern by the PTIT-11 pengram (matked byl couilh,
Thin ir an heeause of the 2 complement Wyre eawnl,
incrementing operution. 1o, chis csse. the micro-
progeam ousess [he Lime Sloe secondary register
uppeed by (hits (8- 15] o che ATAT Trezalt hits (007,
The Mext Made Lits in A LU Besult D307 are trans-
lerred o bits DO-02.0f the Recsiver Mode Bics seo-
“undary repislys,

TEATAD 3 (Rapoel BCCY has Iz a2t Lo one by Lhe
FP-11 program. dhe micraprogranm acls Ting P rog-
ey Q5 (Eapect BOCT), and cesucna o the Bdle Loop.
Muoinlerrupt s oregnieed vail che accomuladed BCC
hag Pazen ORced iotn (e TIC registes, The alicgu-
peaoram thon orcates a "'discard only® eontrnl by
and setz the Beeoriver Latermupt toag (5CE 07}

4.4.7T. Hunlling nq.'l.w.:iu.,:r Tnlerrupd Charsobers

The act swate af the Trdeerapl Tesgquest Nax (SCTR 07
inhibits the Keceived Chavacter Waiting H zignal
{i7]1-5}, preventing the microprocrum fram cotering
Ll Trala Rl.-a-;:Lr_pl:'l_ln rov e il Sinth g Pr_:-:i_nl: Ll [l"ig,url:
4-5% Thus, «ila s2orage accomiedales chargiers unlil
the POP-1 | program aets SCR 08, When the PTIP-11
provrum seci 3R U8 o clear ACR 07 L zianal i pen-
eraled Lo cleus SCE U7, eoabiing w branch to encry
preinl Tunr, where Lhe peceiver charaeler Lhal coosed
the incerrapl is haadled.

a-15

AL eziey pdnl Tuer, che Tovsiver inlecrepl chanigler
rla~ wen bl lis aee tranafoerred from the RO Sila 10
the ATLD Reanle repiscer wia the A remiater. ALU hita
08-11 (Ling idemilieation) wre translerred to Lhe
EAM Addres reprizler va selee] Lhe w20 ol secondary
regisliers e Lhe ling, SOROR i3 eleared and the misno-
pcgram fetehes the coneeel rte from che BAM and
proceads exactly @5 descrized ewrlier (or aluncdard
chucacler provesiog (Parurcaph 4.4.43,

4.4/  Handling Resyuchranizatlon Reguest

A sesvnchronizatinn request by the PRP-11 prooram
{Line Stawz 21 aet to one) cuuses » branch from the
Idle Loop Lo-ealey poial one ol Uee L Receplagn)
ravfing, The Resynclennivaticen Boquest and the
Roociver Active faps (Line Sate 1 and ). msspee-
tivelyl are clewred on enory und Lhe Besrochrooic-
Lioae Ilag Bspaled Il Ling Progress O7) is sel. The
micrnpengna e then sesnds a Begwne Polse L oto the
synzhrnnnws receiver oo cnable a syne character
acarch.

e iz aekhrgmun s reseer 'irllu-'r;;!n:',:- I® ESWTIY PulseT.
i i line JTldean sequenca:.

A word wilh bil L5 (Resyoe Ulur) sel Lo one 35 noew
generaled aogd sioubed inta Ui tap Cepod of the T
Siley, When the Repns Aoz word eeaches the battom
pet e af e aile, the sile will have hoen porged of
all characters chat mar hawe been stared in the silo
Zor the resvochronized line oo che time the resynckoo-
Tizulien ot wis issuel,

O cach subsequent entry ta point four of the Datu
Erceation. rouline, Lhe toicroprogrioen Ninds the Ress
vas g Expectend bic seanl hramches o dest AL
Beasull 15 hoosce il he Begyne Flag word has rcached
Ll E &ile outpue I ALTY -Result 15 equals zero.
the character in discarded. IF AL L Resule 13 eywels
one, the microprogram cléurs the Rasvoo lig
Lapected bl hefor discarding (e elarazier an

Feancling 1o 1he Tdle T.aaop. :

444 Handliop Kevcive Lrners

An attempl @ feleie the receive coniml byl may
resull e ame 0T Leen wypes of crrnes, The firsctype is a
nean-gxigeent memory (X0 tirne-out, in which the
VI waits 2 Fxed inwerval of time (20 gs) [or the
FEP-11 te revpond to o core nemmary ascess allenpd
helire seling an errer eondition, The sceond 47pe iz a
Memorer Parigr Error (%WPE], retarned by the POP-
Il when a parity ermec occury durne a coaltool byle
Fetch atterap!. An MXM muay wlso aceur as o resoll, of
uo sllempl W sare o Sprasler,




IFcicher Erecer Dap beornez se1, the Miccoprocessar
teanatars the eaaracier foan the RO Silo velpul to the
RIC rerizler. then aets the aparopriace aeenr hals in
BT 1215, The Microprocessor then branches w
create & Udiscerl only' cootcol byte and set the
Boociver nterraps ag (50T O, Beodve Croction
inlerript code are desaribed in Tables 4-1 and 4.4,

e

4.5 THATa TRAMSHILSSLON
Tranamissions oo a dala e Sl inte Four cuteporias
in terms of data atoreage and scguenciog;

. Claragler Lruosmissions, consiating of
eardvad ol diati churasters stored in core
menary, which make up messepe bewder
und information content.

112 Link Lseape (DLL} chureacer trans-
risaicng, 3 el case ol chazucter touns-
misaion, gince the TILE ig slered 1o
AN secandary remiater rather than in
curg meemory. und s transmiteed on
reesisl ol g conlmol byte cammand bit.

BOC tranemissiong; the BCC i aceumu-
lwed in o RAN secondary register and
Lrarisinilled un receipt of 4 contral beoe
cormimand hic. The BCC may consist of o
single chyracoer CROC T artan cliariery
(s, BOC2), depending upon The
sciccted Block check oepe.

Mark and Sync Lhirsmisions: Lhese wre
vatpus of che avachranans Lhsgsnillers
(u Lhe sorresponding data linea, sencin the
abseee ol dil,

Murk ransmisaion in seat hy the asvn-
chrooous toansmittera to che aorresponds
i dali fines in the wbaence of data.

The hazic charasose ansiniss=icrn sEjLIenc Cise o dute
line 1= 25 Lollows:

When the {ransmiller s ceady for a char-
acter, the charasicr @ Fewched [rom core
mer1ary.

The ¢onurol byte lor che charactzr is then
fetched fram gure memory o Requence
DLE apd BCOC transmissions and eontral
BCC wacomulation: and

a-1n

The churucier iz trunamicted and the Byle
Ceunl and Currenl Address secandary
remiztars are incremennsl,

The chururer transmisgion zcquence (s
ezl oodelail in this sector. Thia is
follnoned oy s asions of dute block oer-
muinations [Paragraph 4,55, and ermor
Jwndlbing prozedurcs (Paragraph 4,5.6].

A flawe charl far the diata Aruosmission
process i ahown in Figure 4-8. Conpeclor
awnbers shown correspond o the cons
neelos aurhers in Viguee 4-4.

4.5.1 Ferching the Trawsanit Cluwrgger

When i transmitter is ready tor @ charscwere, the
Teveiver gl “Lrupsmditer woits send a Tran Flag
Wailing signel To the Test Point Decoder (E¥3-2,
EZ3). Tran Flag Wailieg ciuses Lhe misroprogram to
braach to the Taata Traasmission eollane [woasnesior
une it Figrures -4 and 4-0).

The: routine checks oo ¢otry whether a BCOC transmis.
aan s Deeroaonemaencdsl, The check & accom-
rlished by gating the Line Progrems secondary oerister
waolhe ALL Fesult repister via the A segister ansd
Freaneling o ALL bity 01 or 02 to the appropriaie
BCC ransctissivn joslouctivns. (The tests arc made
inche ALL) Result register 1o lacilivaly woy black ter-
mioiaton procaderes chac avay e ceguired. BOC
lrinsmndssion and block tzrominatinn procedires are
deseribed in Paraerazh 4.5.5)

M BOAT tear smiiwien bes not been commanded, awails
aldility of the WTTE Stalus repister 5o (SR ia st
el sinecz the MNAR will be needsd Lo repott incsrmpt
congditions har may occwr during ¢liricler lrunsmis-
siare, 17 MER 1 not Lol the Ling Suate scoondiry res-
ister b4 Tewchel Mrem the BAM and the Tracsmiiger
Crid it (Linc Stale 0X) is inspecled. 1 Transmitcer
Lk 35 werer, the microprogram sels the TMARK bit
e 1he zelecled \cunsmicter. iF commanded by che set
state of Lide Progress Purameters hit 00 {1dle Mark),
and ceturns wr The Blle Luop, LT ransmitter {30 is ser
o one, Line State OF iz lesled 1o Jelecmine whecher
the next rransmit character i2 10 be Felched ftom =
sringipal or wn wlteraute care memoany tahle,




Vol St i RIC 1215

Tahk: d-3
Eevwive Fimavinn Inlermepl Cwlidinons
FEne e oelnmiau: Line Cad: )

15 Id 14 Iz Haaning
| I3 | P Howics Thorot Baseied:
! I 0l i gao el by Jep B2 ciaraeler Ty BEC KL LAY i w20 00 Une penece e
H i ::|||||I:|. oz ting et Uz eesazjus] zliastoeey i g gacial Goacachn
0l 1> il | Bty Frova !
The eharaeeer 5 R SED O a1 s e et el Apaaile b Il sasl2eled fov=ih.e
line Mhie ez spailoe i PECOE 117 by e parsy sezse swiochess on che
AT el CRIgLe 2.
il I 1] Clezanim
The zeceiveil Carcdes s) wazelIng the cha deper ok 10 LI I O v hsen
Tzl Terzanes 0 A e At Recerews, Chemas oz S,
Il It 1 Py e s Hhasenn:
A deser el oz Jocosernr Sodes CKEIT o 000
a | il [ Lvbe Copne Warning:
T2 weatacle =e1 il BIEOWT=07 D e pared v sy, b e cheee
aelere =iw be ptaned Bor 1kes hee 3s che cde aruns is now cote.
n 1 n | Black Cluak ool
e Eleck check charactensi I oz caen Bleek acoeived an £z in2 hove
avnderzz bl D el sz ezl a1 s ed TCC, Tha: fpepaneen,Caial B
| 15 nzwe i che Becaree Accumiaced Pieck etz 4 e vac-or s2eandacy ceglsiur;
! Lo PO Al e high e Weewe Deleg al e gocuealale:d] GOC & e o RIF KT
I 1 | | Sl
I 1 | ] [T TH I A
1 | 0 1
In S0 r Thus, che chargeper mov ol srared coed as @nes starag? was
redilale,
I i a ool LedzGmel
1 u] | u Coiéefmad
1 o 1 1 Lo red
1 ] 0 I Troczssing I 140
A nun=talssnl menery ke cut cozurred woen the DV actampred 1 srore
LT TR ST I [ | | WSy iy
1 1 | Foaoes @ Fow Bl
Snan-earnecd e nnne £ ceanoeed e 02 IPST atiewgaad e el
e et ol hehe s s pmuldinge e s chars e et e KIC 00 GF,
| | 1 1] L EE RN RS T H | KN
The 020 razwrnad oo mpenal oo, lize mamom parloe arnon ;v “rom e FOE11
WhI he LDV arlewped D cboen: 1R s ez o RIC QR0 Thie sae 3
jun efapnes wcelen i e aemery parcte leenic, os the [DOT 17 zpreranes
gardy ermer RN iy On 00D e coedapang fiene,
] | N L Toucesine Cxer 11-
Ay ey voezzuered whez e OV clesrpied o okoon che can-
w2 bk cecrozpendiing oo tie dieesle 0 REL K3




Cordc: Sct jm RIC [2—15

Tuhle 44
Receive Functlon Mtesrupt Conditions
(Fow Asyclirzmous Line Cands}

Meanlom

iz 14 T 12
0 g 1o 0
a i 0 ;
0 it 1 h
oo 1o
1
o 11 0
0 | a1
i
I ]
L 1 1 10
0 1 1 |
I a a i
1 i i |
: it 1 i 0
| |
1 It 1 1
L | 1l 1]
l
1 : o |

Lpocial Charscter Beczived:
Bit OO wof the coutrs] byte for the character m BIC 00—07 is ae1 1o 0 cne
[2zne ritle Snlercupth. mudicating thut the receined choracter is a special chaructsr.

Tarily Eiror:

The charazeer o BTC O0--07 has s parhy sense opposlie to thar scleseed for this
ling (tlwe Tioe speciticd in BIT 08—L1) by the progranroeble Fovmnt oesisters of
the Aaynelyanoua Ling Cond.

Uleerrnu Feror:
The mreived chergiex) peszding the characts st i BTC O 07 hawe Baen
last hecausa of cwezPagt of 1s: Becelved Claracter Silo.

Famlng Evror:
The charactes e in BTG 0 07 fackad a stiop bio peeseat at the pooper tioe.
Thi code s wsaaly Ineerorzocd as loclzatiog the reception of a break.

Rare Conunt Warming: -
The chazacter s in BRTC 00 07 has beaiatarsd o cors nzinory. Ko poce
cherasiers may he gtared foe s line as the byoe cant 12 oowe z2e:0.

Rlagk Cleck Coenpalste:

The biozk chivract2isp T the data black soelved g thilg Hoe hawe amclsed and
bava B inchaded in the dcoeniadated BOC, The Accunmlated BOC I oos s
g Reveive Appunubinesd Block Check Cliaaeier seeondany regiater: the OR of
L liighn arnl Zoowe B Les al Lhe acomwm alated RO is s in BTE 00- 07,

Lin:l=1ined
TMhéefiazd

By Ul Fana:
The reczive boewe oot Tor Lhis Bree was xeso polor tarecelpt of the sharector
21 in BIC O0—07. Thua, the characeter saas ot slored oz w0 ossiEned storags wus

© ywailnble.

i |_"|-!i':!|:||:-;]

LindedImed

Lrdaiined

Drooesing Froor (6 -

A et esislenl wewney ne-nul ngsurmenl when the I 11 gempied tu sweoes

the character aoc i BIC QO-4rF

I'toceselng Frrar O

©oAopenecsislEnl mesnny Ll pcaned shen the 11T ilerppiest Lo Fedal

the cosn il By re correspomliag v e shomacler s o L0 CE-0FT,

4-1%




Tabk 44 (Contl
Beooeive Fonction, Lnterropt Condifinny
{lur Asyochruoons Line Carcls)

e - ———

tode Srtin RIC 1205 |

5 7 11 L2

Weming

— g PR o —

1 i 1 1]

Proozasing lyzor 10:

A DV roceived signal oo the memeary prcihy ercor Jine froon The TOF1T when
the DWVE] arteioptad o store che chardcrer sz i LUE CO—0R, This condidion
wndleates a defret in the memery pacity lessic. na che PLHATE genaralie s parily
crror alpasls gy on czoe memory Tead ozerarions.

Prospasing Lrrae 11:
A memory parity cecncrad when the BYLL attemptal to obiaie e qomlrol By
corme gponding ta the charactzr in RIC GO0, : '

MOTE: A prictity cneodioe scheme is ussd 2y o ngvnehronsns Goe to present 4 mulliple emror code ondition, Ay
eroor Ty combinaiog that eonsans an oveomum avror is presesdal g Over-e Froor Jeade O014] in the
WL I, Tesmster, & Trarming errar ol irily error goomlbinalions is preseated a2 a Fiaisning Encee (eode G 1) o
Lo IR register, A crulliple 2rooe cunclilinn 1inal dizplays 3 Parzty Ereor {oode GO droa wot ecrist , Thois
arlarlar schem iz used only by the Azvnchoohous Line Card. Exdatinn scyoc eode bita thic are gereried un g

arnchronans lne ace net allects:! by this achems.

In cither cage, the appropoiats {priosipal o slersaie)
hytz count is Fetehed [com the 1AM and examined. IF
the byte in bis (0-14 i~ 2aual 0 7ern, che micro-
prowcien brmehes o seleet the ocher Tansmission
thalin Latale Toe che next character feteh, o1 (o fecminaale
data fransmiszion it the atber byte counl is also eguil
ey zera. The zero bvie count cendilion 5 alsg ested
tor and haadied afler the cliaeagier is transmitted and
e byle eoent inzremented, 35 descrived ine Puru-
graphk 4.5.4. The purpese of tegting vhe beie cougd e
CRETY i5 borprevent charaeler Icansntission in che ovent
thut the Transrmeiier GO Dl has hecn sct oz one and
o4 hylg gount s Been set by the PDP-11 program.

TF che Byte count is non-zeco, che sppropciule (pringis
pal or aernace] curren wddeess 15 ranslerred from
the BEAM 1o the MR Address 2egizeer and an ™ PR
inslruglion is coouted, caosing the PDP-11 to rewd
ihe coneents of the addeozused loention e U DIATT
repister. (MPR operulions wre deseribed in Saetion
4.4.1

4511 Handling ROMP Traosmit Made - The set
state of Line Protoocl Parameters O (DDCMP
Trangmic), plus tronsmitier mede bBils sel 1 O,
iases Lhe TR o delele the costeal harta feoch aprer-
aticenn for all tranamicled characeers. Thas, exit ia
made from the main coutioe juac prior te the contool
byte Cetch. The rouling 15 re-entergd ol the poini
where the BOC s avenntulaeed, 32 showa in the flow

4-19

chart, This Toeic discussion esntinues uod is dizcu ssed
furher in Paracraph 4.5.2.

4.5.%  Felchivp the Contral Byie

TF the 1#anemit characoer fetch resalted in oo emmor
conditiona, the micToproimam compules Lhe core
memory address of the werrespending central byoe
The movcopragrin Lhen Teighes the ennteol teyte and
Icinscers i1 lg the AT Reawlt regisoer, where it can
b mnipulacced and inoerpreted.

4521 Cwwpuling fhe Conitol Byte Address - The
micconrogrien sonpeles The eontnal hyee addezss by
appending Lhe lransmnicer mods bits w0 the churacter
cucle, Lhen adding in rhe cransmitcer control Tuble
laise addsesa. Inidally, the character is Leonsferved
from the DATL mepisier o A cegisler bits 0007 ta
pugiden i fer sompualainn. The cheracwer is alao
Leriperatily tranaferred to the DATO remster (vin 1he
A and AT.1D Rosult repisters) Czr later Loaosrnission
and possille wocumelation in the BCC aller the con-
trol Liyte hus been interpreisil, The iranamitter mods
bits. sioced o hiis 90202 af 1he Tranamitter Mode
Bas seeumniliry register, arc cranslaied during tounslec
i B regisuer hits 08— 10 before being wpprended Lo Lhe
characrer code. The interim rezull 35 Teansferned From
the ALL Eescll rewsier o lhe B oregister, ard the
cogtral Lable baee wddrms g cransforred from the
AR L he A regiier. A and B are aguin summed Lo
Feorne the resultanc control byte addoess in Lhe ATTC
T zault ropister.




4522 Cron'-ol Brie te ALU - The eontral livi
uddress is nod transioeral up e NPE Address regis-
ler upd am NPE inatruation is coeccled, cuusiog ibe
TOP-11 eyl che contents af the addeessed Loca-
tion b the TRATI rewisier.

17 the vancral e feeeh resulled in ne ecor condi-

ions. 1he control btz i tracsforred feom he DATE
rogisicr i e B oremiucer to ALIT Result vogisler bilg
00-07. The teaesmiler mode bits are cransfericd
rem tie AL Resull register to the lransmitter
Muoce Bily secondary regisler, ang are irwnsleted
fru pusiiions 953-07 2 N0-02 in e progess,

455 Twrerpreting the Fraosmit Conool Byte
The mivroprogram teacs and respomds to the transmit
curtnel bele command bita in the following sequence:

Sernl IPLL (eoatcal byte hit 0= 1% 1he
DLE charagler i5 felched from the Tinc
Provcee] Pammelers seveodury copister
and loadad inw the Transm Character
remster ot tranamisgioa priee 1 1be chac-
ater being processed.

2. Head BOD Nex| {vonlool byte bic 02=17.
b Bend BOCT Nexthit [Tine Progress bit
MHIF L sel Lo ane to initiate trangmission of
Ly BCET in the oext character cransimis-
ginn gvele,

3. Include the chacagier o the BOC (concrol
B bit 02=1]: the charactie iy loeoslemmed
from [he DATO regiater o che A register,
The azeurmnlatey BOCC e mated frnm - see-
andary rogister Q110 [y B repister, and the
block cheek compotanan gunlrol  bies
froen Lhe Line Protocol secondiry regizler
are readl o lbe BAM Oucaot Tata ropis-
wer, The RO Melwork resnliant welected
b the BOC Control bils s londed inta the
B Raault regisuer aoml wrillen back into
Lo Frunyeicter Accomoinie] BCC sec-
vmliary Teasrer (01100,

4,54  Character Transmisasisn

When response ta the cnntenl byle s vemplets, the
micrgpnaram samples the Daca ol Availabie
(ONAS lever Tron the syochronous transmizier (o e
Teat Point Seicclor (03-23 I the Micrngrocessor
dows not acnd the characier e The synchronons trans-
rilLer beroce the center of che Tast hikof 1he charwcter
bazing, iranwreilied. the DNA signal is generaled by
the ayachronous icangroi(ter. and wo idling aync char-
scter ig sont. A TINA gigral in oul peoecuted by an

4-20

wavnehronous ransmiteer, althawgh 1ack of a charag-
Ler Tur immsnizsien chuses @ mucking condition co be
et {Tefer i insiienary aole cerurdiog idiiog synes
in Chapter L3 H DA s awgried, |he microoropram
branches ta feteh the Line Btate sceondary register
uned =l lhe LTansmiteer U nderron hiz (Line Staws 03},
(The PTH11 prowcun muy sample the Tranamitter
Tonderren hit wy delenioe wlielher an sdbing syoe has
bezn aaat after the s elaracer wis leqded tola Lhe
Lransmiteer.) Atter checking TINA, 1he micrn-
prusrrar: Tunslery the charaster from ics compnrary
slnrge in lhe DAL regicter to the Transmit Char-
acrcr regigoer aw N2 liokg, A I8y Towoszoilter Sorobe
H puolze {034 in roweed tn the Recciver gud Trans
llers uni o e crensmit character is Inaded inco
he tramsinitier for the seleced Lins.

The micropragram duw lesls lhe tronsmitter datw
zuble selezricn hic {Line State Tt OT), retrieves |be
indicried [principai ar alternamc) rassmiticr byis
vonel gl lcunsmilter current address trom the
RAM, nescrucals spch une i lhe AL L wod tewrites
them ta the LA, TF the updated counl is equal Lo
2erw, the miccaprogram hranches tnoselegl e niber
Irunemiszion datu table Far the nest character feleh,
ur L ecmninale duta tcunamission it the othar hyte
el s ol eaual o oeero,

455 Ternvirnting Dty Blecks
The Y1 provides “he TTHR.IY FrorTum with-owa
nearns ol zerminating datz hlncks:

. The PIW-1] program may sopply & cni-
il by le wilk bl 02 (Send BLOC) sct to one
fennraal e Eroinulicn).

Lhe POP-11 program mae provide o
nuirked trunurmictsr byte cownt, signabled
h hil 13 0l The Byle Count cegister heing
cquad to e afler iy M0-14 bave resched
zero (marked Myre coual lesmipy lion),

)

4551 Centeol Dyte Terminatlon - The Send BCC
camnbnnd in Lhe comrol bytr caoses the migros
proaram in s ene Progress bis 0 (Send BOC 1 o
ane, &30 the nextentsy inlo The Jiali traosmission roo-
ting, Lhe sel state of Line Pengress O gouses Lhe
rmzerrprsean Lo felch the Trastamitter BOC feem e
EAM and 1sangfer hils (K07 (BCC 11 ta the Trarsmic
Chazacter regiscer tor Ieansrmgssion, The Line Pro-
(ool secondary register is ther ingreoenled bx vne to
sel up [or sending the seennd R-bit BOC (BCC2), i

regquitid,




Ling "rotugul bits 03-04 sre then tesled. T Chey aps
hoth egual 1o ceeg, e BCC s an LEC dnd BOC2 iz
not tequited, e nicraptegean glears Line Protaeal
hot UL and returaz, Far all anlier codes, BOCT 4
reyuirgd, and s sent on che aextentey indo e Pl
Tranzmizgion rline. At tae acskt aatry incs the daly,
trangmisging ronting fler seading BUCI, the mizro-
nrogram clezrs Transimiller ) [Line State 02
bwfoze retarning, iF hach princ pisl aod allemmete byee
waran s ges el te zeca,

4531 Mlarked Byie Counl Terminatioo - This Farm
ulerminution prosvides foe made changes 3 vweil e
WO Irunsmission at zere s counl Lime witheuo
requirigg g cumlrel beee feteh, The micenprogtiam
moves the conlenls o Line Progress 4-23 o AT.T]
Resule D007 via the B Regisier. ALL 03-07 arc then
Irimsferesd to Tranamitter Woede Bis secondury rep-
ister W02 e ppdate the ansmit mole,

The micraprngrian nesl inspecss the act Send B
Mexr command kil, Fow in ALL 021 AL 02 5 act
Lo une, che micrapragram feichey he Lioe Progress
seaimilary remster and scra bit 00 [0 ope, causiag
BOC fransmisedon the next Cme thal die migeo-
program services Lhe irnosmiiter Hug for this line.

Tnbk: 3-%

456  Llandling Transmlr Totermipis

Tramarilter interouprs are caused by pore memory
[Iresssirge errors and zero byee counts. T masmilier
interrupt codes aml pazociaied ne nwmbers are sl in
lhe MFPR Status Regi-ler (S 5B3, on ¥-bit sile 64 char-
acters deep (D2-T The intersupl veode 35 guted to
Thitkues is Ud-11 axnd the ananitter line oumber s
z2ated 10 TTihes bhis UJ-03. Whenevar an anley s
auvailuble ac the ailo onpsil, The NPR Stutus bin is ser
Ao s grated ta Chnihog hit 15 when the FLE-1L pro-
#rient redy the M5H ’

Uhe line nuintser in ke ™M3ER 8 ohuained direclly (oun
thy Muster Szanner. The interrupe ende is chipined
Trear an nleninedine 4-bit store that holds the sclee-
ronne ennie [rits N4-07 af the B AN aldressT Dor the last
szcondary regizeer ascagged By lhe Micropravessar,
Lo the cise ol 4 byie cOunRe INtErrapL oF pradessmny
g-rur duringe chucacler Cetch., (s turms out to he the
conde Qe the assuctiled reaister. (IE for exaniple, che
transmitier pritcipal hile cuunl reaches zere, code
(01, the sziecting code for tie T iwsaniller Poncipal
Bvre Count scoandary register, is s in NS 03-11)
Tringeniller mierrept codes are Bisted and deszribed
in Talne 4 5,

Teanzmit Function Intermapt Condléhons

Ll Set in KSR 0% 11

Meaning

1 LI ] IR
! i ’ ’
i 1] n | Trawervilie- wrincizal coent address speci el 0 pon-2stcRn memoey
TaczLinn M
] 1" 0 ] Irnzradztae prinelpal Byle counl 3z e to zeeo.
4 ] | ] Teanmil L slermnne current £ddic.s sz onexisteat oz nory
vocaliva X,
i
C K , I Transmitier allzrmare byic count i@ corsl oz,
1
i .
L oo A A artompred conial byte leteh by the DV aeiluced o oop-exseene
i ey conditinn o g meznnry parity coeor. (The speci’is sere s g in
I the Lice Ztats secondiry repizrer.)
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4.5 60,0  I"rewpssiog Foeors - A cranamit chargorer or
vonlrul hele eleh adempt may resnlt in one of Lwo
Ivpes of enfc MEmary procesaing errocs. 1he (st
Lvoe s a SMeeExistens Memorr CNYA rine-owd, in
which the DY 11 wails u fised wolereal of cime (20 e8]
“or the PLMP-1T Tu pespernd tooa coee MEmMory aceess
wtlespl hefore setting an oreot condicden. e seconil
rpe i5 4 Mewmary Faroe Erroee SEIEL naarened by
the FL3P-11 when a ]:||,|,ri|'.- errar nocid s during a eon-
trol brle feleh stiempl. A single crror code (100G) is
pruvidal fee bl tepes of control broe fetch process-
ing gerers, The POP-1§ prarram must exumoing Line
Srate btz 04 and 03 -0 derermioe whether an NXM or
MFE, respectively. hus ogvwrred. Tarity creor
indzzalions vegur anle on TOEP-1 15 cguipped with
parily iy,

N

4t TNTRTCS INTERFACE
Figure 4-7 shows the [unctonl unuis of the U nibus
Interfaae lopie for the Y]] Tata Handling Section.
sUnibus IoterFice hewic Tor the Modem Cootrol Unl
15 discugsenl in Section 4.2

Seleclinn of the Y11 Date Hlaodling Scctean hy the
Processor it acsamplished by 1he Address Decoder in
conjunetior. with the T2nibog/ Tranater Bus Inlerlock,
The Addres Tlecoder interorets Lhe 1d-bae Ta¥0|
Lrala 1Tanddling Section address in Llemibus address
bils Ad-# 17, and the Unibus/Transfer Bus lnter-
Tk acknowledpey seleviion by reourning Slave Syoe
(it the Microprocesear 15 nob ascessing DVED pro-
pramnhle cegisiers via the Transler Bus),

N
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The Regiaver Decoder icerprets the dircoion selec-
tion bits (C0, 1) wod the 4-hic reprister and Dyvte seleg-
Lo vode ADEACT, o encble regisler read and wrile
B 1l TTIT0 0 pengrara. The TTeabvis daa liaes TWH)-
A e oot re ihe iie programinal?e registers into
which daty may be written (3CE. LCH, 8BS, 5AR,
SUR, Beseoved). All #iph) pregconmable reglslers
iy e read, The rogesier seleetad fors reading 13 gared
via the Read Wegister Sclectar antn 14 data Tines.

MPR Cootool responds to MER operution meguesty
lron The Macroprocessor by iniliiliog o hiod sharing
procecdire TnoAveess gune menoey wia Lhe [inibos,
1hen gating the conwents ot the WPR Address Registe:
to the LInibus address lines. The MPR data is crans-
Fereed wia the DAL und 1A 10O tegisters [or core
mzinry el weile operalions, fespeclively, il
GO onf e T Addems Regisier wales 1Tho selocled
Wy woy the TTaihas via the Mnitws Daca biser.

4.6,1 Interfnee Oporatiooms
Fhree wvpes of interlice operalions belwsen Lhe
T andd the PTIT-11 Tlaibuws are peosaded fore

1. Belection of o DV procrammable Teris-
Ler Tur cewd/woile by the PLXP-11
[ FA,

Crencration of 4 non-proscsacr request
[MPH) by the CFVI L to wooss:e core memo-
oy lor o rend/wrile operalicn,

T2
'

i Greneration af a POP-11 program
interrupt.

Operulivr Lvpe §2) 1 perlormed ooly by the Lalw
Lhamlbieg Segtiipn of (e TFV1L, Ulribis ol
vpzialins will nowe he descriaed o detail.

44631 DV11 Sclectivn

When [he Processor becunes Uobus bes maeler aod
pliaces the T Dy Handling Seclinn Address an
the bus address lines, Addrcss Sclected H (D 1-8)
beoomes truc, and causes o slave svnc to be ceturned
(BUS 55%> B sigoal on 133-T). Simultvnzousiy,
Pasiraction Levoder Loable Lo beseres iree and
crahle decoding nl Lhe progsanmmable resier selee-
tinn bl in T32-5 [The lngical conditinaz 2nahling
slave sync are deqeribed in detail in Paragraph 4.7.13
LMy wrile operetion 15 specilied Bus 1 bt sg1 to ong
(T2 A Ll sigoal b weneriied] qud rouled po che
wrleeted vegisler wr load the TTahws diosa bits inlo the
b (Righ Slowd acleeted hy hit (0 of the hus address.

The rogigwer seleainn kitg arc alsn rnuted in the Rsad
Register Sclecter in D2-1 and D2-2, which multi-
plexes the prugranonable registers unle Lhe Dwia Loc
M Do, IT 510 =it n}pl:l'.:llin:}."l 14 i.ﬂlz;.::-fua:‘l Husz 1 mal
raset to mern (H} a Read Remistar H sigral is gener-
ubed (132-5) and pates the selected ceprater to the
Lomibug L02-8)

403 MNuieProcessor Requeats (MPRs)

The TI%1 | ‘ss0e: WPRa to atore or retricse daza from
FLP-11 core memaory. Lhe cote memory addess 1
plucad i the AP Addres Begleler amd an S PR
LT Lo 05 expedlel o cies Toad 1the DATT reajster
wilh 1he chatens of The acecsacd Incation e Toad the
o incation wich the enntencs of the DATO reiatar.

The WPR. Operation L osicna! foro the Lisicoclion
Przooder sels egues] B Thes-Oop al 02 aone (TI27),
Wher 5ACK (Releetion Acknneledge) and BREY
iBus Buav} are bozh clesr. Bua WPE L is assected to
reyuess Llbuy scoess, W hen che ctocessor respeod s
wilh Hus MUSE Lo Csom-Vrissesser G, Goeanl will
wav loowcen, sirce Regues: Bog is el and BREY s
clear. This infibits assercion of Bus PO Ous, block-
i1g “he propasazion of the grano to onits further
Sovwn the bus, SACK is 3et, 50U oz Juter, serviog o (1)
n;,:le:.;,;,r_lhn: Huy _NF-'H el (2% zlwer] Hus 34K 1.
acknwlalge seqzeling. '

The Processor responds e the SACK by removing
Luz WPG IR, Wheo the device assering BESY
relenses The bus, BIEY s sel fo wne Lefer o Mloas
dieley Togrnaeee et BRRY doeeg it el off itz o ral
aulaeh. BRSY now gencraoes the Address To Bos sig-
nal, which cnaixles the MPR Addc=sy Hepister to the
Inibus Addoess ines 1L31-K),

BRSY alan atares the MY (Master Sene) Weit 200-
ne timzone. At the end of thia intercal MSY N s ot
and Muster 3vnc is aseected on the Uobus, A 20-as
cne-shol 15 Gred and ses MM 10 core oeniety does,
il reoeen s lve syoe during This el

IU the 00 bil bas Seen sl in the S PR Audres: Beris-

Ler o ddeline a cnie memnry wreile operation, MR

TMata wn EBos T, (T2-T) is asscrted, gating the DATO

seigeer 0o the Unizus (O2-0). Cote memory accepas

the daty aad ceturns 2lave syné, erusiay the LK (ip-

Jevp taosel The CLK surpal ressts 875, which

slatis it DH-rs enad cpgle deliay. Reguest Bus is cleansd
il e ened ol The delay, caazing BREY ooy clear and
reloase che [laitua.
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IT the 1 lie Yas Sseen clearcd in gie MR A ddirss
ragoarcr by defing & enre mamary read operation, the
resuch of sluve sene Jrom core memory will starl the
200-as Deta W <eluy, When the delay eapires,
-1 Lo Sirshe 11 FII-I'\;.!;! I ﬁl:'.:l'[l.‘r.‘lln_'ll TS 15
1ol cata e TEATT ezgisler. The cralling edee of
Taaca Berohe sers CLRE tn fermingos the cvcle and
relcass che Lnibey,

Adid  Thyln '|||I-Er|‘||;b|~:

Ttz rupe recnest hitg sz in the SCR cavee zeecroiong
nf zhe & Requesr H and B Request H lines ta Ineec-
rupt Control (102-8% The A Reguese/ 3 Reguest con-
dizdon determanes e zlate of Yeclor Bil U2 Gzel o ane
Niar 14 Meguest; o herwse, resel o seral, The Vestoe
e Buos Losigral is cnalled whencvae Tnoerrept Con-
el hecomes bus mucster.

The wries-cirupled YF2 BT gz Torm g Leinsilions
el flip-lep. Ban & Request Hor B Regoest H
ia agzasoed &t BOopin L arpin 12, an interript request
ia aenerated snd ic stored by the cross<rovpled X OR
wiles, Shecld @ osecond wsserlion on he A Beguest 4
Reues] linees covur welile The Tirst i being sevied,
Hhe teaesition wnuld e masked hy the assertiom it
the sazher MOR aate input {EL-L] or Bo- 12}, Hoor-
wver, when ke Crsl oassertion (A Reguest or B
Feyuesdis d-upp=il. (be 73121 one-shel lces, serving
o 01 tecparreily dizable Togh seguesl logs, and (2%
pevevicie o naasiticneal the snd of the nnc-gshol inler-
val which peneraccs an icocrrupt requoest for che see-
ond azzertion on the A Feques:’ B Kecuest lines,

ITag 54K aml Ahe BRAIY flip-flops e rescl, 1he
inrcrropt request cangcs BRS Loibae requzac an iater-
rupt pricrity level 30 to be asaeried o the Lnibus vie
the priotiie jumper.plug. When Llevel 3 hue rrorty,
Lhe pro<essor asser.s W03 1N (his grand v iderropt
privrity level 5, which elzarg Cerand, Blocking prapa-
gabo af ihe {rraat ooownita af the azme priarity lec)
turther dowen the s, Bus 8ACK L s then asserted
kv Lhe L3v11. inhibiliog the processor from issuinge
furlher 43 s during Shis el gels,

When the device assorting EBRY rolcases the hus.
MOEBSY NOS%Y ™S H is azserted. serving ta (1} clear
SALK und 12] sot BREY, thus wyserting Yector to Bus
L. whach gales the vecter Lo The Lndbus and peoecule
Bus Tars 1 (T22-8%, The processor eegponds w Bus
Intr T. by reading the weswer addoesn and asserting
BLIS 357~ L. This cleuns BBSY, vl LSD pin 4,
relesing the s,

4.7 MICROPREGCTSS0R INSTRUCTIONS

The TaV T miceoprocesior Tag a repeeleire of eighl
micreinacrizcicrs, as shoven in awmmare farm in Fig-
ure 4-8. Mote chut op codes are ser in ki 12-14.
Fumnsiienad operacen aad leoval execulion segquengs
el el macrminslrdehing is diseussed oo dedail folloas-
ina deseripriang of the Inwerlock Syvstem andg Timing
Contrale, which saequrence MicTroprocesaor opersiiony
vnd synchroniee them with Uotbus operutions, The
ins. racoon pnemenws shown o Ibis seclivn e
Phose implementzd Toe the Micrnpreocoasn:
azscmller.

171 Laike Tounelur Bus leleclock

The niceapiageam ard (he TRP-11 peagram botk
have seacss to the Rabkd and o aeveral other O
tunctions, such as e CK wpd the MPR repisters.
interlock controls bave been orovided inthe ¥ 1L 1
prevenl inlerle-enee belween Lhe Lwa prosera s & lse
bt he s bzt D spueess a0 contMan dochion,

Coarcred ot acoess we sharad funcions is gesserncd by
tac steccs of the Lonioa Crdd and “Wicroends (0 lip-
(iups (133-7). When the device weting w8 U nibis bus
measter plives the address of the D11 (7730000 on
the EFitas saldresy gy, The Aoddress Selecied FT Jee-
2 (TE-RY 0 assceted, Thos s AMTHRd in T21=T wich
MSYMW H when o ecomes availalflc from tho
Unizuy. aad with A1TH, to corditicon the L ribus £ 0
Mip-Mep For seluing, The ekl ransdbon w zero of Lbe
| Bl LT |-|i'.:-.'-||'||'| I:'.-l.'l':if_'"l I |.:||||Iir||.||u~,:|_'.- ||_|g5||:::| ':.|_-.- 1 he
AW Hez aster-clnck) is thus cnabkled 1o ser Dnibus
GO B nay miicroinatruction is in progresa, the DL
relurns sluve s (Bus 55YM L osigoal on D3-T) te
ack i ledlze receist of bue contrel, Telewing ean-
pletiven o oy inneeral indalizarion which may kave
hacn initiatzd by a baster Clear (SCR [1=1]. The

Inetroction Deeoder Lnable L ciaral ic 2lao aaserted |

[ =oable Loothns geeess to T¥ UL Juoctions,

The sl staie ol Laibos GO Lolds Misrocode GO
clemred,  Thiss, miceopragreme npesaLiong are inhib-
ivzd, as pesitive traesiting s fenm the sec oacpot of the
Phase Nip-Nop da nac set Microcode (A, When the
device pddrescine the DD ] rednguishes Bus control.
Addrems Selecled L verns olf, ciusing Lhe nes Lrans-
v o #een of the Phase Aip-flap we elcar Thnhuws G,
This ramavaa the inkibic oo the O inpuc of Microonde
G0, aned (he neas runsiton to one ol che Phucs tip-
Meop wes Mivrosos G,
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The zrate transtion ol Microcode G0 sets Ui Micra-
nzlrvelion I Ireagnris- Tl [:-I_.|'||1: whizh places a static
snlithie o Al gaes waich generate the Slave Syme
and Tnstroction Dezeder Lnuble L osigpnols, Fhus, 3F
“he DVIL is selectsd durzoy w mleneinstedglinn evels,
Llnibes G0 se, T Shwe S402 14 nnt retarned antil
thes rreinstpaeLicn exgcotion evele i eomplete.

472 D¥L Timing

Figure &% iy a Llimiog diwerume of the  nicras
instruclion ssseuiien cegls, Twn rmaser ¢locks {Ta3-
oprneide ssscin iming coatrol. The S0HE MHz
clock s counoed dawn by Fowrr bioasy couolers e
provide the weveral bit-rale Urming pulse 1raias
requaired] By lhe syechronngs reseivers and trans-
i, The 21 B H> clock provides the Rasic S0-ne
inervan s reguired Far microinstruction timiope
Micrainsriction timing pulsss ure seoeraled by lhe
legic ahown in Le3-7,

When the Uinibos Gfd Aip-flap rescts, the Mictocode
G0 Aip-flap cts nn 7he next trangition w one of Lhe
Phese Hip-ilop, causing Micooinsl cuciion i Frogress
ta sel. Ihe MicTocede G slale Lansition sos T30,
vwhack o Laon reseis B icrovode GO The sct stawe of
R icepinsTrochion Tn Troegness inhibita farther gerting
o Micenende GO dariag the migroinatouction ovels.
The result is the meneration by Microcode G2 ol 4
Slens oo oulse (01T al Lhe stact ol sach onieeo-
Frlroctiog eeele, Tivsg, pulacs (2, Tlaa Strobe T

—= p—5 e

amd 013 aee similacly generzred 85 the timing pulae,
strabied by the 20-MHz clock, shifts down the Liniog
Hlip-ilopy dn tae 725173 LS.

M icrenngtedetion To Trrogiess g reaer at T23H) time tar
A 500z ircerval thoenasle cither:

] Lhe seiting of Mecruginle GO, 1Tios
otiaticg e nest miceainscrwacion cyels,
ar

the return of Slave Syoe iF Lhe [PY11 has
baen selecied,

ka

At time 0L, the KOM Address Register is
ircTerneniel (o oaihdress o next scgquential RO
i, Tstruetions Toaded into che BOB Duts
R egiswer ar tae proceding U3 cime are interprsted al 02
sime. wnd in the cuse ol braceh insleoclinns, the
KM Address cepgizler is lpaded with che 9-bit ROM
adlress sel i the heanch insteactinn if the paint test-
wil is e, Trata cransfor aowrzes ace also enazled ut U2
time. Ac Data Strobe L time, Set/Clenr openaiions
are =xecuted. Resvlieols ate also steobed ine the
L awmed AL LD Trasnly rl:-;.::xlr.l'ﬁ and dats tranafor des-
liatanes a1 Tlata Stenbe Touime. &t 03 cime. the con-
tenls of the ROM location specified by the BOM
Addresa ropister vre strobed into the BOM Dl reg-
imrer for execution as Eae oeal macToisiruslin,

et ) P R i | | | I | | | I | I | |

I TRUL TION=1H
PRCIRESS FF,

L=~ LUNIAUS IN

WISDCC0E 50
FF I TIMEL) )

IWESEMZNT FOW

aC-IRE&RS
0z TIME | |

I

—

ZE~ EAANCH

CaTa STROBL 0

A00RLEYS r————]

02 TIME

[ L

Figure 4% Microinztruw
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T3 Branch 4 (BHA) -

14 1%

aa

I

R —
TEX

IR 1]

Fenciion

7 the pennl seiveled by Diig GH-11 12 troe, che RO
adddresa ser in oo Q0T and |5 s tranaderred to the
RO Address remister. causing the micropropram i
exccite the instruetion stored vl Lhat address ws ols
oeal imslTucliomn,

B.E.ﬁ hZh ACDAESRE
1-5.T%

fosdi

Bits (W-11 of ths Brunch A instructivn zel 1o Lbe
BN Pruty Femsoer (LV21 wes decuded do select one
of the tesl puints inpud o 1he 74150 selee-
Lor Sl pleesis, The decoded Branch A oopy eode
crablas the Ingical stare of the test paint to che T4 1)
QUL oo pencran: a Branch Point True Jevel i Lhe
tean point is assected. The Bruoch Point oue level iz
recorded wl US0 tirme by Qip-Nop 3§ and cnables
bxnhirg aaf the O Address register {D03- 17 orth the
teanch addrass from the ROM Date cepister al 02
timee. At 03 sime. the cooleats of the branch locatioe
are Loacded oo The RO Thos Register,

4.7.4  DBraoch 1! [BLEB)

“1H

oy

IrsT 200N

FlerziaH

IF che line selected by bis 08-11 4y crug, (e TEOMT
wddeess sl r bies ON-07 aad 14 s teansfoered to the
RO Addeess rezigoor, causing the micrapropram to
excaute the instruction stored wt thot wddress gs ils
neit instruclion.

—_—— ———ar

ER&4CH ACORE3E
L1

Laariy:
Bame a: Brarch A microinacrusdon.
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d, 7.5 Arichmetle and Logle TTii ( ALL ) Uperation

uE Lo o
T

Funerinm

i

HEJSED

Wits J0-U3 selez: one af the ATL reaaltans. The
selesbal resullarl 35 sirobed into the ALL Result

SRS,

AL Drperatien Ciale io 1L0M 00-05

—

AU PPFRATIGK
1-1id

Fonriz

The ALTD ofwerating Bivs (BOM LEiw repister (H-05)
ere statically peescoved 1o the ALTT TI-1, T2 da
select thee speciiied resultant. The ALT, Oparation T.
ensh o leve] [rom che lostruction Decoder loads the
selectel resulanl inly the ALLY Besolt regmater ut 02
time. AT resuluantg selectal lay AL ponles wre lisi-
cd in Tahle 4-f.

Table 4.4
ALTT Oyjpratiinme

o5 o4 5] 2 m on ALU Besultant

I 1 a I ! 1 .-"|-T""Iu.:- Ii- S
n | 1 1 ] 0 Minas | (2% Complormcet)

Hl I I 1 1 1] DR of bt &

Hl I I 1 I 1 4

o, I 0 K 1 I 1 i}

a oo | i I i feo

I I 0 l I 1 d01v ol 4 Compplement aod B

4] (K] I 1 [ 1 4 Ao [ _
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476 HAM Ciperation {RaM

JHUSED

Fuhetion

LE but (ke 15 st to one, o KAM wTite operacion is per-
Farmienl, The spuree register or held spedhied by b
N4-07 of the ingaetion are gatad tn the Traesfer
Bus. The gated hits are transpsosad as required in che
caziAr process. The uddroess of the REAN lacatian for
the wrile operation i partly defined by the eontents
wl “hig 9003 ol the instriction. which Torro bilg
Od- N7 ol Al [ AN addecss. Bils O0-03 of 1he AR
Addreaa (the line numher) are supplicd hy the con-
rents of the KAM Address ceajster. The combined -
Bil widress is olaced uno the BAM Address lines and
e cdintiy un “he liges From e Tromsler Bes s strobed
intn The emabded LA™ Incating,

16 kit 03 iz zero, a BAM mead aperacion is performed.
ke wdsicsss of the KAM Locatico lor o tend oper-
atornn i peaeely defiees hy the conwenis of bivs O0-N7 of
thz inatrietian, which focm hits 04-07 of the RAM
Addresy, Bis 0005 of the EAM Address [the line
nurnberk ace seppliedl by the contents of the RAM
Achlress repsler, The combined 8-bi wddoess s
|'|'|:':|L‘h:|.1 aart Tlve TE AR ouledress lives amd Lle confenls ol
tive addreszed location are sead oo the RAN Chotpoul
Draca remistzr. Bits (407 o the instraccion are not
sivapled lur 0 BAM rewd operulion.

han ITaTION
[REE LA

WRITE OF, Z2LURCE

|'.|;-'|Lf|.|;'

For a BAR wreite |_||"|I;'|':|Ii1_1r'|I lhe B AW I:.llrll:r.;||j-:_1|:| L
Tew] Fram che Trstrection Decnder i AWTed (Fig
pim i) weith the act gtace nf RO Data register hic 08
ro treperate un H0-ns BAM Write Enable L pules (Cr3-
Gl Lleliy Jine D02 wod NOK pee LY] wee uzed o
sirclef Hhe 30ens dse (T30 Iy 80 g i lengl b, T0 he
Inatrictison Decoder Enahic Loaignal beoen the Ieoce-
lock w3 negekedd (L3-51 che 3-bit addresa is placed on
Uhe KAM Adddesss Soes and the dalu oo che bines
Croant The Transler Boas s strohed inle the amldressed
Tahl location by 1he TLAR ¥ rite Frahle T, polse.

Ior uw BAM read operution. the RAM Operation L
leve] Jrorm the Instruction Decoder 13 AN Ded (K86
pine A% il e neses e of BN DDl recisier bil
M o pencrawe a Sl-ns RAab Ouipat Thea Clock
pulze wr 02 time (D3-0). 1f the Instrection Crocoder
bzl 1. izl froon Lhe Inteclock 39 megsced (L3-E).
the B-Tit il rems is present oo Lhe BAM addness lioes,
and iz steabed ines the BaM Quipw Thy reeisier
(D3-117 Ty the BRAMY Output Data Clack pulac. For
additionyl logic detail, refer oo Paragraph 4.8.2.40.
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4.7.7 DNara Tramsfer IXYR)

'y 1£ 3 12 11 17 o] 134 aro o4 03 ar Ld
[ i '
" 0 | 1 | 1 [ g o | X !
! - T - - . !
IS SOURCE CESTINAT (M
=117l
Fusnetiomg g

The register or-feld selecled by bas 04-07 is gaied o
the Truosler Bus with bits [Fanspoacd -2z reqoired.
Uhe etz v the Transfer Hug Tinee is than Toaded into
Lhe lestinaling. #ggigzer seleated hy hits D0-02 of the
ingtiuctinn. T che destination i the NPR Address
regisoer. bit D0 specilfies DAT]T wheo resel we 2o pr
DATC whewsel o ovne, Tl 09 05 nor othengias sam-
pled Lo execue (g insleuction,

RO Dot cegisier bils M7 arc scatically present
at the Uoansfer Hus sclectnr fmultiplexers {D1-3, D -
A1 L rsbiaples the seleeted souree capisters onto Lhe

Transtoe Bos. Deatinution seleclion 1s aceomipliahed”

wy the Drestinution Decender, o BOTo-decimal doso-
der un LEA6, RO hics (0 0 are apalicd 1o the BCD
anputs sl L dostinacion register - Ioeding. pulse i
wenuraled &1 02 time, caabied by the Date Treosfer L
Tevel from the lnstroction Desoder.

474 Moo-Frovessor Heyoest (NPR) Operation

<1

E
£a
(=)

FreAeitan

A WPR s eseeuled v slorc or setricve 2 bvie to or
fror the PIFP-TL cnre memory location specilied by
che vang of the MPRE Address repister.

UMUJZSED
I-312

Logic

The WI'R ©oesainn T, aignal from che Instruction
Mecnder scts Request Bos dip-Lop al 02 Lo (0227
to set the MPE. MPHE operaliun is diseissed in Sce-
tion 4.6
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470 S lenr (R0 D prerachon

15 -

A

nr

an

y

LRUSEL

Funseion :

Fhe Sel Clear Tunction specificd Ty ditg 0007 ia per-

Mrmed; 1= moge. frequoentdly weed oo aet)ciear
aclected b in the FAM Ousput Dty regisie, or o
advrne the Muster Svanoer, Sel /e codes ars Tist-
el inluble 4.7, '

FunC™ 10K
-7

LT

The 5/C function decoders are shown io D3-3, The
outpat pulse 35 reaeruied gl Dol Surohe Lo line, as
sodieated,

4.7 Black Check Character i HUC) Crprration

1= 1 14 1 11 o riry
| T
L 1 1 - '
]
| _ " Al
UHUZED
b 1 TITE
et Lazice

Uhe B Pesaltan specificd by hits (3 and 4 aof the
RAM Durpot Pata register [s loaded junto che BCC
Result ropiater.

Uhe comens of the A ard B orogiswers are logically
comlvi-izd in the BOC Merwork (D1-4, CH-710 BAM
nueaos bits 03 and 4 conditioo the selection giles o
abrain cne of louc pussible resulliinig, as desceited i

Tuhle 3-10, The BCC Calevlatinn T. signal from the

Insiras aen Trecoder Toagdz the selecued reaultant inko
Che 150 Wosull registes ai Paca Scrobe Lo time.
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Tablke -7

efiCloar Coddea

e [hiks
a7 N 02 al oo Funciion
i 0 oo 1 0 il 0 Sct RICR |5
i a 0 noolo 0 il L Set RICE 14
ik ] 0 g | K I 1 et SCE G
0 " q] 4] 1 (M I I Lel 9ol 0w
| 1 il 12 1 1 1} [ St RICE 2
] 0 {1 0l 1 t 1] [ St RICR 13
] 1 -:I n i r 1 ] Clenr SR Q8
1 1 Qo o | r 1 1 Clear X0,
1l d i ] G 1] {1 0 del Sle O
I 4 b 1 0 0 N 1 el &l [
n n 0 1 [ 0 | 0 Clesy RDE
1 i v ! 1] 1] 1 | Set RDE
fl y i* : (| a Y oL AlTI0:
| 0 H L ] 1 0 | Clear ALE 02
{l a il L 1] 1 | 0 Clear ATEI TN
| 0 il [ 1] 1 | | Clear ATL High Byl
1l 0 1 ] 0 { a 0 Clear BAY G2
i 0 ! 1] 1] ] 4] [ Fon RaM s
7l 0 | [ 0 a | t Clear BAY 02
a b 0o | l 0 a | | Fa1 Bak i
0 s | i 7 | H 1 e AN
i1 i I n 0 | o | Sat BAM N
0 i 1 2 1] | | | Clea: BRAM (0
0 il i I il | | | En R AN N
0 1 1 o 0 oz 0 (Thw-cdi
0 | m i (I 1 (Tlow-cdd
¥ E 1l I i i H ] 0 Advance Ma-tar Sean
[ I fl 0 0 i i 1 Fasvnz Pulse
o 1 1l 0 0 H ] 3 (lear THARL
i 1 0 0 0 i 1 1 it THARK
1 1 v o L) I 1 il Clesr Trm TRl 118
il 1 0 RN I I 1 Sel Trsn Taua 118
i 1 0 M i 0 J il Clear Rakf 07
1 il K i 1l ] il 1 Sot BAM O7
1 a (] 0 1 1l 1 il Llear BAabd 00
I 0 1] 1] 1] 11 1 1 Nul AN (16
1 W] il 1] n 1 ' H] Clesn KAk 3
1 Y i 0 1 | 0 1 L TRAM 1S
1 N il 0 a | | 1 Mear B (4
i 0 1] ] a 1 | | i RAM 4




4.8 LOHGIC THAGRAR DESCRIPTIONS

Tais aeccion conzains descriptions of XYL locic as it
Appears a0 Lhe sestem Laeic disprums, Tebkle 44 pro-
vides o cross-refereree helween T3 110 Tenclicn:]
units” spslem logie deawings, and the drawing-ky-
drawing desaripliong of T logie provided within
caal avhpacawrapn of chis aection. Unics apellcd =itk
All capilelz io luble 45 appesc on svstem aod sub-
swstern aloch diprames wilhio Uhis chapter, The fune-
tivnal registess 34T aad BFR bave hoen smitlod
Irom che tehle s thege ane formed hy RAN data lines
and RN Dty cemister lines, mespectively.

481 ATL yonl Traesfor Bus Lrawing

T.ngic Tre the AT.TC, Tranalcr Ruws, B Tinig, RE
Hile, and porcicng of Jhe Dhnihes Tneerfazce is cnatain-
il i drawine MVE3G, D-1 chrough CH-9

4811 MMTR3TH=11 - Shaows The cotire B oregosier
(ROO-BIT Arithmetic and T.ogie TInit (AT.TD hits
00-07. and “aite 00-07 af the ALIT Result register.
The M pegivter is louded From che Transter Eoe by the
B Besrisier Clock pulse, and 35 dssud al 02 lime iz
resall o i Diala Teaesizr Wicrosrogessor sl cuglioo,
The A and B oregister eontenls are inpot e the ALTT
witere thewy are comerined o fornn reenltants.

Ihe ALLL i rmgde up ol 74180 ALL chips. joler-
conreatel fore caeey hid peopaganan, REOK dana bils
T A e cnm  memizsly depaded by the ATTT Tharing
saceuting of an ATLL Operation Micsoproocsror
inacriczicon, these data lits detine the ALL operation.
und the ASD resulans is steobed ineo ALL Byl
rezpistee bies NOCAYE Doy s ALTT Besoll Clovk i Dhisla
Auabe T time.

44102 MTEM(L1-21 - Shows che Lndire A cepister
{1AEATT), ALL bis US-17, und bivg 05-17 of the
ATT) Masull vegisier. The & pegisler is lowded Trorm

A fraatior los by the B Rezsoee Clock pale, issued |

at N2 time as a result of a Data Transfer Wicro-
procesaer instouction. ALU cperation ia described in
'urazraph 4.1 L

AT bies QE7T are strolwed intn ATID Resoll b
(=17 ar Data Strabe L time.

4.5%1.3 M7TEIG (LH-3 - Shows lrunster Bus bics
=7 ] e Transler Bus consisiz of 74150 um] 74151
scbectne /muhiplewces, RON dale bils 1d 07 sz2lec
the register to bz zzocd to the Tranafer Bus onwhen-
eves o Dulw Trunsiec or AN Operution Micro-
srugzessr e el cineses jssecion af Ve Tosoeler
Snrae Fnabde T, lewel,

4-33

JR1d BTEIA (D140 Shows ruazfer Buy bics
& 17 and pesr ol The SeClear Signal Generator,

4.8.1.5 RATEIG (D E-5) — Shoves the RO &ilo, 2 1a-hi
siley, L2E characlers deep, composed of eighe 3341
preagalile rogisler otisdules, Silo inpul voosists of
rhe receiver chazactae, he line namber fromn The s
rer Scanncr, pliz any parity croor, reeeiver averr,
ur Kesyne lare, AT entry s acc ia the RO Siko input
(“lop” of the BC Siol by u 250-ns Set Sile in L polaz,
Iriwpeed by oo S /Clenr vomeoand sionul. The entry
prapEgacs down nekard the 180 Sile oipul (O hot-
tom 'y The silo output data may he non-destroctiwely
trinslecrsd o destination storeges via che Tranafar
B~ TI however, o Sz Silu Oul pulse 35 meoecuted by
a Rol SClea sigoad, the corey an (Te RC Sila owipu, 15
atifed oat af the RO Aile and iz replaced at the TRE
Bilv cutput by the next sequential entry (if anv].

The driwing shows [he gales tho peosrute Beceiver
Fiaeg YWirting hy AMTing the SiloMa-Foll gpmdi-
tion with Roeciver Flag T. from the selacled veoviver,
The Receiver Flug Waiting sigpzal cavsea the Micro-
Prucessur o dssue w Sl Clerr command thut sets the
Feveived Lala Cuable Dip-Clep. ws shown, This is
e h.-_, “lie Wecerveid spond Trppsmallers wois Lo Bile
e nest received cheracter 2o the WO Siln iapwn lines,

The MNiz-lop that sels che Besvoe Flur in bic L3 ol the
Sl i al FAg, Thiy Mig-Clep is w0 by o Sel/Cleur
camimand and clezerad with the neu advance of Lhe
Master Scanrer. Itis vsed to genarace the Resyne flag
cheructar described in Paragraph 4408

4R1.6 MTHW(IM.6;  Shows Lhe pﬁrl al Lhe B
Toeil thien generahez The llack chesh palyngmils,

481 T WITRG (N1T) - Bhows U parl of Lbe BCC
[Tit bt scleces are af the Wk clicek polmemigls,
and zhaws the BOU Result register (BOC N0-ROC
[50.

4808 MTELG (DN-H) - Shows the PR Addoess
register, che addoess transcedvers, and the Adsdress
Lrecoder. T'Fe MPE Address n,!p.ihh.‘l' i lmaded fronn
e Traasfer Aoz at 02 time 2: a roqulr of a Data
Tranzfer Microprocessor ingtruction. The contents of
the MPE Addeess megmgsier are mulesd W lbe Unibus
wldoss Dzees via Ve B8 18 Urgmseceivar: by the A ddeess
L Bus il Froor PR conmd, Motz that Bus O
and Buz OO ae lnaded fror ROM data 09 und O
[mec Parzgraph 4.7.70




Table 4§

111 Fimctional Unit-to-Draweing Cross-Referenen

{ Atphabeticaly

NV1F Secliom

Drata
1npAling
Sectium

D171 Functional Ui

Auddress Docode ¢

Auldiess Transce vers

AL Raanh, Ragkiter

A lLegisler

Aritheretic and Toat: el {ATLY
Awerizhrunns Tegisiers

Tl Bite Cieresalinn

I Ieisler

Hksek Check Calalatin (ROCT Thal
B Eesull Mezisier
xSl

Conimol Bern ] Thocodes

1A Wasmer

10ATOD Boglaoer

Desrination Decoder
Flag Drcecors

Interripl el
Foern gl Waeoor Qratpir Gares
Lloe Contrel Registor (LC By

Mainrennncs: Kegsler

Mlacier Tirring CREriBriian

ELpsler Seanner

Mivroprigessar Irisliuction Tessder
BTR Al Rogiula

MPE Corrn!

BN S las Iﬂup__'i-le'l'.ff'ﬁh.l [-'*]ﬂn.]-
Pacity Prror urnl Qverron [igaioes
BaM suldress Hepisier

BAR Address Sourse Seleyor,
Fab Input Duts Stourse Salegiors
Pkl Cumput ata Hegisler

Bkl Writs Ioterlock

Fapdom Acreuss Flemiry I:'I-’..!l.'l.'l'_l
Frad Prpdster Seloior

Buceived Chezacter (R Sila
PFezziver it Winndowe

]_-.';H-;'ai_'!,'\e‘f I-il=riapi Ui Lsr chi:au:r {RTIT:}

[k oomi vear Frop2e

Rreeeivar Rapliter Fikes
Reoziver Seloctor
Becigter Degoder
Feserwl Meglares

. CRERLY FIEY
L WTHIG A

[ I )

Paramaphiah

MTRIE (11, M1

WMrEIR{1]-1)

WTHIS (D111

MTHIZ (a2}
MTHII (D41}
MTHIAGR-D)

I

1

M7 30 (-6, 10

MTHIG (1]-T)
MTE3E (0430
FITH (-1
MITERG (L8
MTHET (123
KRR (1H )
17 R (THES)
W TES (T2
M7ESE ([-T)
MTEST (D24
MTEIT (1226
M TR 2.2

M58 (32, D3-10)

BT830 (D441
7533 {D4-2)
M7534 {D3-5)
M7E34 {D3-)
MTEIH (1381
7236 (D15
WTEIT (D27
737 (D24)
7930 {D4-E}
M7833 (D35
WM7233 (D3-8)
W7235 [D3-E)
WM7233(03-11)
M7235 (D3-G)

MTELE (D30, D3-10)

M7237 (D2-1}
MIE25 (D)
M723% (-2
MTET (030}

M7535 (D6, [T

MTHEE 5
MTESE (L5
W76 (T )
MTRIT (D25)
MTE57 {D2-1)

4414
4814
4011, 45132
4812
448.1.1

4254

1830
1201
448.1.0, 48517
14.1.7
1855
q4.4.2
4510
4824
4.5.1.0

G RN
4542
4.7.55
4.5.x8

CARIL

4433
44723, 443
44,44

48,51

4,835

4.8 3

4851

ARAE

4227
4820
4.8 48
4835
4545
RY:
ERATT
LRy
ahab 8310
L |
4815
3,84,
2,820
4842
4854
4857
484K
4438
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Talbe 4-8 (Cant)

D% | | Fonctbomnal Thyit-to-Deawing Cross-Reforcocs

[ Alphabe tical)

IFIN Seedion

%11 Fungiiemnal Linij

Thila
Liamclbing
b S ANSEL |
(Lamil])

Rl Ol Manory |TROR

B4 Aclelress Thoeisw

TP Thalar Thangis L

Frvamdary Registar Belection Reglsie: (SRS}
Rel'Clzar Seoal Qenziarm

SF 1L Tupnci Crinles
Hyrg AT Ralec Lor
Serchronisalion Cunirnls

Srnchrormgas Hegsivers

Swow hrarg s Trsrgrnd s
System Comteol Repisier (301
et Moint Selevior

limiior Comtrol

. liminr Drates

(M ALK Reepsier

T'rmsler fius

Ttunserdt Charancter Regsher
Trawsniller Flags
Tianamitier Fzlceto
TTLETA Data Coavarters

Uitz Data dizer
TMnises Transfes Bus [Roeriocic
Univerza! Asvacheonons Bocoiver Transmit ter

Paragraph(s)

4-35

Meawing{~]
MTESE (D3-11 4.8.5,1
" MTESE(D3-1) 448,51
M7TESE (D3-2) 4.85,2
MYESE (D3-8) 4K 5.H
MTESE (D5-21, M3 484,35
(D2-3}.
M7a56 {Di 4 48,1 4
M7R3I8 (D510 4.4,3.1
MR30 (D4-1] 3841
YW7TR39 (Dd-06, D4-7) 4. H.&0
MTRIZ {T4-3) 4557
MTEI {Td-n, T -7 434.06,4547
WTAAT T4, D50 4544, +E4.5
rMTHAT (Tha-] 43524
WTHAR (Ti3-2) 4.53.2
TR [T13-T) 4347
WTRAM [114-2) 43435
TR [Tadai) 4.5.4.3
MEAAE T -5, D] 455545814
MURAR (T34 4534
M7E33 (DL-8) 44510
M7E39 [Dd-2) 45,42
M7d34 |:|:I--='|—"|-I 134-5} 4811
WTAAD (ThLé, 1T, 4558
T35} 4.8.5.10
M7E37 (02-6) 14,20
MTEIE (D37 1637
M7d3a El]d-!-il 13£-1 |1]

18501




Tuble £-8 {Cour)

%11 Funclionnl Lnit-te-1awing, Cross-Reforence

{Alhubeticnl

DW1 1 Fusctinnal Uit

111 Secton
Aclfress Dacislar
Lits 0—2 Transesivar
Bits 4. 5, &7 Boglslar Selecwor
Bits = 0, V.3 Trermoziver
Lol Sianus Bewiser 1514
Mudein Husll Ry lur
Control Inermige Corc ol
Limil

B

Five Joagas Fepisier (L5

PSS THes 0=3 Sclecmar
L 4 mmzer

ez ey

[TTIENVA L mvermers

Paragyzplits)

Irywimgedsh

MTHIT (1] 4541
18670

M5 (0T 4867

YRR (13T 4 k57

RO [17) 4567, 48008

MTROE (1F7, v 3408

MTANE {1 4502

EUTHLT A10E 104, 1D5) 4 503, 4864 ¢

MTEIS P LG D] 4565 48619, :
AEGUN, 4 RA

MYEOE (DT} A&

MUEQE (DT} 4EL0T

MTEQE ([} AE 6K

BT R (LY AE.G00

WTAOK (132 48002




4819 MTEG (DI-9) - Shovas The DATL Temister,
NPT bl repizter which gatze hiyles as selected b
MNFFE Address hie 00 Teorm the Unibus e the Teapsler
Luzg. The registar is clovked by the Data Szrohe 11
sicnal [tom MNPR cantral (V-7

A B-Bil cxiension (his DE-1 31 of the AT cegdater
ia algn shown, Allhough MPR nnoriices reguine
anly DATO 00-07, the Tull 16-bit configration s
Laed py he Microprocoisor for temparucy storage.

4.52  Unibus Tharw wed NER Control Drawing
Tasgic fer the [nibos Thsta und > PR Concred (s con-
s o drewing MTAAT, T12-1 through D2-9.

4820 MTRAT |132-1) - Shaws his 00-Us of the
Feud Feglsier Sclesior, which consiat of 74151 selec.
lurfmuliplesers. Bite ANL-AD) of the TInilas
acldross ure prated o the Read Tegisier Selector to
aclect nne ol the eleat programmsihle Tl Daca
liundling ®echion rogislers o be gates? onia he
L'mibuy data lines. The eighl programmalle regisiers
are s Jolloa:

SCR - Sysiem Control Regisior
RLC — Foeocive Ttersupl Charecter Regiser
TOCR Fine Conrol Register

SEE - Seonndary Reegsier Selection Register

Ak - Secondary Regisoer Acvess Rerister (e,
the colpat dile lines fram cha BA M)

5114 - Special Funaiigns Bemster (e, the gol-
pul dule lines from tie RO

MR - MR Slai03 Regiser/Silo

BIR - Foservad Regisler

4.8.2.2 MTH3T (D22 - Shows bits 1015 of the
Teyaed Regzoster Secector. Rowl Regisier Selectar fung-
il is deweribed (o Paragreph A8.2,1,

4813 MTRIT (D2-3] - Shows bus 07-15 of the
Line Cantral Regsler {LCRY, cighl oulputs of the
Sl leur Signal Generalor, and the Reservad Taegis-
ter hits (RLIE D070 The Bil Window L signal from
tha Syeclhrunngs Receivers amd Truosmiqters wnit is

inverted to form read=only bit LCR OF [Maintenznee
3 Window). The M ainesinee Clock biv (LOE 08),
when sel, permits the 74161 cnuntes 1o conol up o 16
pulaes ot the 2,30,4-k1 ks clock, which {1] gencrates a
M-ayw Mainwenanee Clogk Pulse during 8 af che |6
FIIIL:-'L‘- ntervuls for rainiessnce mode U] recejvers
and transillers, and {2) gensrates g gaeey which
renirng @ plae o clear LOR OF,

TR 1a, when sez, enaliles 3 130008 goe-shoet 1o men-
erae The Conlrol Stroze, which Toads TOR U9-14
ince coaten] 2loeage Coc Lhe liae set in BR8 00-063. The
firing of the cnablad une-shot accurz on the fis
HEZa e TENEiion of a 980 bauwd clock gignal fol-
iy [he Gret posicse alnck eansilom,

The MIAS Thecwnler Jolerprety eight of the SersClear
commmends gpecified by Lhe Sec/Clear YWicra-
prosessor nstriction. The Sel AClear Sipoul {rener-
alow g lesizibed in Paragraph 4.8.3.3, This Unawing is
lan the sotree of Gl date cak=a from che TTaibus,

4824 MTRAT (M2 Shows Svaccm Cnncrol reos
wster bitg 0215, AN lip-Nops shown are clearcd by
friilialise: some arc alsn elearcd by other sources. The
ROM Soigele Siep bit. SCE 01 (EGR pin 3, is oleured

v ce Jude ufter SR 00 5 =L (1 omadntensnee toa-
tur], Seling of SCR 08 [Recciver Tniermip: Servdees
Corpleled vauses SUR 07 (Roociver Tolerrepl) (o
2lzar (RIS pin &)

To FALZL one-ainat (FE24) eihles Jewding of SCR 15
by lhe Lowd 3CR Hich Bte siaial wlenever SCR O
(BTL 12 Worile Lnuzle) is et [retoe tn Table 58), Lewde
& provided 1n engbly corbinations of the several
wkerrupe vits (as SCR 0 Meseiver Lotecrupt) o gen-
erule imtercupt raquests (A Réguest /B3 Keguesc).
Acncrtion ol “Temporary Dizable T, Teon lolercupe
Comrnel 1 T1-8) disubles & Request and B Regques
psee Paragraph 46,40,

4825 MTHIT (D2-5)-- Shews |he Redster Deco-
der, which inlerprels the Chroecicn Seleetion il (CIL
CTrand the 4-hil regisier uod Dyte selzcting cods i
L'mibuz address his ANN AL 10 epuzle the POP-1
progcim B rzad and weite U progoammeskle Tegis-
tek. 0 the FLAP-11 program fas sclecled o prorrums-
malle register Tor peadine and the Trstruglion
Deendar Foihle L level from the Lnilas Teaisler
Bis Lnterlosh s assericd, the Remster Decoder senda
Feid Register H and Data-To Bue 11 dmmels to the
UInivics Tica Miner (D2-6p to gate the solecied regls-
e data tn the Lorihey s,




IMhe PTP- 1] program kay selecled o progeammable
sepiser for writng eod Lbe Tnstruction Decoder
Enable L Jewel foom Llie TTnibwas Transter Bus Lotec-
Lagk bx azserled, 1he Register Decoder - generigles an
emshling level to Ioad che selecled megister. For che
iyto-addroasuble recizlers (3CT and SRS} AN iz
‘nterpreted Lo seless (he specificd myte. 5ix al the pro-
erumimithle regislers in the DY LL Data Luodling Sec-
vian neay b written by the PLP-11 pausram:

LCK - Line Comral Regisler

SAR - Seoondary Eegiuter Access Repister (i,
inpuc daca Enes to che BEAM)

SIPH — Speciat Funetions Regiswer e, ROM
Lty Kepisto .

RIR — Reerrved Fesisler

SH5 — Scenndary Regincer Selection Kegasier
[By1c-addressable)

NOR - Yyslern Contrnd
- wildpessihled

Register [(bwle-

The Rogister Dezoder also inlerprels the MSR aclec-
tinn eode and generules o 4ead NPR Status H sigoal
which serves 1o rend 2he MER Staous to the Jobs
and o penpagate the contents ol the WSR Silo
“lown iy one pasicion 4see Tangraph 482,90

4826 VTHIT (D261 — Shows Lhe TIATO repister
(F 1, Bl the Unibes D Misee (EXT, 33, 34, 41
and the Iotercupl Feelur output gates, The Liobus
Drata Bliser [Ihe 74157 2-10- 1 muldplesers) selzvls lne
ERALYE lines {2V 1| ia pectorming an NPT transfer]
o7 the Data for Bus Unes (MP-10 program,is ceadiog
a DY LI cepislerp fronn the Read Remister Seleclur [0
the Loibos inpat gates, depending un whalher the
' Mhua to Bos L oor Reed Registes H signal,
respectively. is asaerted. In eilher case, the Data to
RBus H zipnul will be asserled and the Unizog Daia
Wixer culpal Jioes w3l e gaced ta the Unibus,

ol Ll 112 DATO i an 8- bit regisier and chat cach
criatpit it i connected W oo bigh Byle posicion aond o
low byle puosten e, TIATO rogicter bit OU (K3,
aim 151 1% voreaied Lo hoth the Unibos Dula MVisee
For Hus Tiata 00 and bor Bus Dala 08, When the

BY11 dogs an NPR transfor (PR Daia e Bus L
nezeried), PR ATIDR ) H selects wn of The faur
J4127 TCxs, thoa gatng che gichl DATO him into the
appropristy |_'|_'_.'I;|; p-t_'-'\,'ilinrl [high late or law bete].

Acsertini nf che YVector to Bus L level rom Tncerrupt
Cantrol causes the swilgh-selegted vector address bity
Lo be gutes o Lhe Linibos,

4.R.2T YITH3T [DI-T] - Shows lbe N'R Concrols;
1his Togic is deseribed 1o Seetion 4.

4 KAEF WITHIY (D24 — Shows ll:-l.':! Intercriepl Con-
lracsy this Togic is described in Seclion 4.6,

AHY MY (D2 - Shinss the Beceiver loter-
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rept Checngier reglser {RIC) and the MPR Slulus
Fewisler 5iln (N8R} The MEE is an S-hi, silo &
chavaciers decp, compoyed of vwa 341 propagahle
register modules, plus o fingle Rip-flap far swtoring
MER LS, Lae HI*R Sains hit

‘The Ere munher ia NSR D002 15 oblsined directks
ronn e Master Scanner. Lhe interoepl wode in NAR
NE-1. ia abrained [com wo imermcdiate 4-hic store
(74175 masdule) ikt bobds che seleetion cade tor the
lust  seeumlary  ropister accesaed by the Mime
pragessnt (hence, the e of BAM Chapol Data
Clee¥) The Dratw Treosler migroinstioction gates an
chiry into (ke MEK sile By gereracing an MPE Sulus
Bemsier Heporling Clock palse at 02 tme. 10 Lhe
MY silo s sl alqcady full, o L8los one-shol 03
Jirenl, sealing he entry {line number aowd intersope
el inzo the WER siio. The enley propagaccs down
Inward the MSE silo vuiput (Hhawom™ of che N3R
sila). When vo erlry reaches the MSR sila autpuel, The
NERE 15 Mhp-Mop lead is conditiona] go Ul N8R 13
wls o nesarrenos of o Kead NP Slaas H rignak.
When the PLP-11 propram regds the entry at che gilo
nucpot. 2 Bead MPR Salus Hogignal is peneruted.
merving to (11 sel NS 1300 an encry exiats at the Silo
aurput, ard (3 gale KR 15 w0 the 1Unibus Al Thna
conclusinn of e MPR Stutus F1osiimal, a 110-ng
patse s generaced ta clear the eniry thal was just read
Fronm tha Silo. thus propagaling, dnoen any subseguenl
enries, (s 15 e eloared.

dA3 ROM, RAM. uod Branch Mraviing
T.aeeic far the ROM, BAM, Migrnprncessar branch-
ine and asscvinled vonlrols and stozage ia cantaioed
I druwing M8, T23-1 throagh D3-11.




ELL

AR MTEIR(DI-1) - Shows the RO, the RO
Address register, aml 1he Spevivl unctions Register
(3R} oot peres. The BOM cous:sis of excht 3602
BOOM moedules, each of which conaing 256 4-541
charaglers, Lach gropp of fowr SANA =npdules
rarranged horvontally on che diagram) compiriszes 3
single 356 14 ROM: thus the seeregatwe DV
B A eonzigns of twn 236 % 18 KOMs.

The ROMs aee wddeessed a0 an interleaved nsnmer
by 2 9-hil, eod-arvund bimary counter [ROW
Addrzss rogiater] sonsisling of three 74193 modules.
The counter is atopped hy pilses from liming
Cooevreol 9 aecess asceading Tocations in [he OMs.
allernating belwsen BOMs to 20oos: conciganiy lag-
tigazwichin ceeh ROM, U a point tested »y a Branch
Microproccssor inslruclion is Loue. the coonter is
lsivcded in parallel at 02 O Trom RO Chucput Daca
repisler Sigs Q00T plus 15

IF SCR N2 MROM i Seurce] s et co one, RO
aurputs are dizennneetal (aposed e Aoat), and the
Gl Jines From the Tlnibus (Hub Dgle 6-15) wre
wited L sebstituce for the RO aotpn daug Loes.

4833 MTEM X2 Shows the Microproccsaar
Instraerion Checader, Ted Tainl Selecior. aod RO
Chapud Daty repistar, The [rarswetivon Tecoder inter-
pret hils 12-14 of the FOM Qutpee T regisler
and aencedey -ignals to enable exeouting of Micra-
prncessnr inslrchina s,

'he “les: Point Sclecior annsisls of pwo 740580 velee-
forsmllipleers, 10y Branch A ar Branch B insloue-
tian is imerpreled, the cormesponding T3S0 module
will decode 1he eil puinl selection bita (RO Data
D8=L11ard eszarr a Hraneh A L or Bruoceh B L signal,
respeciively, if the tear aoinl is Irue, These are ORed
Tneloer and stared 45 a Branch Poiod Troe 1 lewe] o+
TN time, Branck A L and Branch B L oo hig 00
aad 01, respechively, of the Line Coneral regisoer (Tor
tnaintenznoe).

The BCM Dawa regisier bs lowded ac 03 time if the
Migroprocessor 8 oporating {SCH 0=1). ‘lhe
Micruprovessor exscutes the instruclion in the ROM
Drata megisler gl che next OF time. When running a
muinzenanes prrog o, SCKR 03 [ROM Dzia Source)
15 wer tooane, and the Tnibes dutw lines are mated to
e LA Daza regiater, which is lheo louded by the
T.oad SFTY L sprowl Jrom the Regisier Decoader, The
muircenanes proadnl then sets RO Single Swep
(SCH UL) ta one, 2ausing the Microprocesror to exe-
cule the inzlrection in the RO Dilg repmster.
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4833 MTIIR D33 - Shows thece=Nlls of (he
Sl U leur Sirpul Creneraror {610 romaining porLions
eprpear i MTEEE (D14 and MTEIT (D2-3). RO
Tlata bits O0-07 defing [he 7155 W be wsed [or the
sezdelerr nperation, which is enahied o Thata Surobe
I plirm,

4854 VITEAR M3d% Shows Lhe Lrunsmic Chor-
worer register and che Basier Seanter, The Fouosooil
Charecter regiatar is loaded firom the T ranaFes Bus by
Ihe lrapsmitted Dreata Bus Cloek Losignal, gereraosd
by o Migrupoocessor Deta Transfer inacrecion. A
AGrs Travemitier Slroce 11 polge is menecuted to
Izud the regisoer contants i the seleclal (rosmilLler
on ke line scleored By the BMaswer Seannecr, The
Uripsmniler sloube 34 rooeed to the logic on the
WIWEMNTE LY Clioe crds.™

The B astce Seanner iz 9 Z-bil, end-apound binary
courccr implemanted wirh twn Y9193 mdales, The
Ylasler Seanper is incremented cach cime the miceo-
prewesnn gnlers the Llle Loep to service either the
cranamitter ns the recciver Tor i ling, Thus, the Low-
aordar hit m usod oo apecife the Lransnu of regeive
Function For che line, and the fowr high-order bits
retf Il Thie line number.

4835 VTR DAL - Ahows Lbe mazter timiog
generutora. Microprocczsor liming is provided by Che
20 M ELe signal. Internal baod rates ace gencrated by
st dareezy She 30655 MHz signyl vich <he 7492
tregienzy diviler ane the 7443 gnd 74061 4-bit bira-
ry couaiers. The T8 15 vopnected o g divide-by-11
o produse 3 ANLR00 He signal, The 3493 dider
CLI0G1 divides that by tweo e arndace the 250,400 He
siepel (oalles ZM14 KB for use by che LRC DR
Maiviermanige Chsch Pulse cieuit (Puragraph 4.8.2.3).
The 230,05 Hr <ignal s ividal v 4, prududr.\g i1
P00 Hz signal; this iz inpuat o the 7492 {REI0%)
where il is divided b 3, 6. and 12, wo abeain 19,20
e, DR T, unsd €500k Lz, respecsively. The 3400 Hz
sl i dividal Turlber by Lthe 7493 (L1001, The band
ratzs sanaa meseide o “htes one™ clock Lo the syn-
chronaus “line cords.”™

4536 VITHES (L33-6] - Shows the Datu Transter
ricrnrnstrnglion Destioalion Deooder, the BAM
Cratpue Tata Clnck, sadd 2he BAM wiile sierlock,
The destination decoder is s 7482 d-1e- 10 line decinder
whizh decodes the destinacion b nf the Thata Trans-
Fer mecrednstruction and generames a sirehe to Toad
the specilien] resisler wt 02 <ime. "Lhe RAM Output
Toata Tlock & menerpled oL 02 We s u oesuli af v
Rar Operatian Micropraesaor inatroction wicl b
L il




The BAM write interlock prevents the Bicra sroc-
sssoT Jrom writiog ioto o BARM locatoo urtil the
Micruprogessor reisds The el dali wdllen inlu Lhal
lewatioe by the IV T] progran, Microprosessor
EAY aperatinas are described in Scecor 4.7,

AM wrile aclhiviy by Lag FLFP-11 prosram s stoced
i 25 T CTorpenn ™ siore. Fagh Time 1he
[Inioos weites data iotn nac of e 236 AW regis-
tera., @ hit is seored in che tootprint acoee az the loca-
tioa eorcesronding oy the add-ssasd BAM locatian.
Wher che Microorocessor aitemprs Lo write into the
sarre fggnlion wilbeu! Loving read e Lonibus-
apsdaiad diata srcreal ers, The eutpan ol The fonprint
atorc inkibita the RAM Write Enable pulac and sets
the Wrile Lnbibi: [lip-(lop (o saopliog by the Test
Fevnl Ssieclor, A5er (e M i|.:n:_1pn;1|,:q:'§~,|_|1' ]:Ie:rl':_rrl-'l-;. il
tead an the same lasation, Wnle Tnhital ig clearsd and
the inhihit hic s remawed from the enrresponding
lazzzion of the footprint store. (When the micro-
TrogTzm atternpis to invitea KAM locarion and finds
Wrile Inhizil w2l il brunches eck o rewd the con-
Lonls ol il TEANT lowarion asain and I.IJ_'||_|i||1:s Ll
Aaar cafiy.]

MOTL
Lrgdgrind cirenil speration resulls in the Tollswine pro-
© pruniming resriciimmss

D not aceess 4 specific RAY Tocackog mare than
omee erery 1T Lnibns iosoruetions,

Dar el wpine on secnmilery Mugs.

4.8.3.7  KITHIS (D3-T1 - Shaves the Unilra Transter
Bus loteriock and Timiog Contcol. Lhis lepde b
Ueseribeenl iy Beclion 4.7,

dR3H MTRIR [TI-R] - Shows the secondary Bogis-
ter Selection regiqcer (SR51, e BAM Addreas Foogia-
ler (RAKL the BAM inpet date sburee selectors and
Che BAM dilress souree seleciars,

4B MTEAE (DA% - Shews sweage Tor Wi
U-0E of the DY T Fab. Each 236-Lit 3106 RALT
mesdule slores o single bic feg.. bit (0 for il 16 cegis-
ters Toer all 14 lionss,

A3 AN MTAIR (D3-Uk - Shows storage for hica
O0-L7 of tae DY11 KAM. Note that FAM output
bits 18 and 17 (rean LR bits 04 and 05, respectively.

483501 WITRIR (NE3-11) - Bhawes 1ha B AR Qutpul
Draca regiswer. The repiater b6 Inadad be the RAN

Oatput Dura Clock L pulse [rom Lthe BAM
B 2 Wrile Comitol, When BAM ouiputs bis 00 13
gl cen, aosignal 15 geacraiesd o cnalilc deceecion of
o hyle coanes. RAR owtpue bita 00-07 muy each
Wz oact ar clewred by the Microprocessor. usiog
Bl Cleur Miccoprocessor mslruclions,

4. 8.3 Syughrpmens Tecelvers  and  Transmiteers
Thraw Ing

l.agic for 12 Synchronous Beeeiver wod L ouosioilier
pnis b coemained i drgeing WTEX, TrL tenugh
P34, The drawing shoas the logic for lings (5032,
cnatained on a single Ene card. and is cypicel of the
remaining three line cards, which implement lioes
(=007, 04-11, and 12-15, respectovele, ul Tl 1esling
arnuiaronois L LD weslem, Salechion =ienal wiames
ellecl  the -1--|i|||.'.~.-[||_'|'-|:.1r|.1 q.‘:ll'_g_:i.l'li.?ﬁr.i-.‘.ll'll the two
Eigh colar g nf the Master Seanner and the SRS
register ere ennsidered o select mdividewl [ouc-loe
cardy: the Low-ooder 2ils selecl one of [eus lingg o
Lhe vari,

4841 WIVEA (T-1) — Shows the Syne Churacoer
Cnde seloctinn switeiies and che Svne AJB Selecior,
Taz zero or one stawe of LCE 19 selects the Syne A in
Svie B awteh sectings, respectivelvl as Jhe syne char-
aoter, Ve sy cherazier is loaded into che Fill Char-
actor lwelding  registers ot che four synckooaows
transmicters en the bne cucd and she Mulch Charse-
ter halding rewisiecs of Lhe synchrunons receivess by
lhe L 5 Canlrs Slenle,

dRA42 WITRIT (Tr-2) - Shaws the Flap Detectons,
Recciver Bit Window. Transmoit Dwtn Leads, wod
Coateal Sional Decoder. "Lhe Flag Dheieciors o
Mour Lwe lines feoon The regsiver and transmicter
selevied by Masier Seaa bies T/R and K03 o the

M icrnparnoessn s

. Date Sed Acvwilahle §iansmities idling)

2, Fran Flag Whaiting (transacroer ready for
annther character

L

Meiwh Deigel (recever bas delecled a
FVIIg cliareclerg .

1) Roceiver Flug receiver by completal
assembly of o churacter)

Ine Becereer B, ¥oncdow roules the data input an
i Dere selecied via the SRS leads ta LOR 07 if intec-
mal maintenznae mads (] hes beso selacied vio 1 CR
[ I

-}




Uhe Control Signal Decoder oads the Besvag Mip-
[lep uoe the TMARK flip-tlap for the saleswed Tine or
receipl ol [he respective commands from the MMicra-
prracesant. The Conlrol Spnul Decoder also routes
HMln= But BDE and THTRT pulse. tx the selected
line™s ceceiver o transmiteer, regpectively. The Ruf
RTH (Received Doca Lnabled simnal resets che
Reoeciver flag. The TTHAL pulse londs the svochro-
naud tanamitter’s hnlding register wilh The Jile froo
lbe lransrcic Character cegister (s is e ] rans
willer Selector in Igure 4-11. Buffor gates arc pro-
videdd For ke (comsmt duty eads ta the synchronous
tranamiddiors,

UChe cruwing alaa shows the discaibarion of e TOTE
15 Conirel Srobe to the svochronons recciver and
Lansrniiles Npr [he Loe selected by SRS G002 The
Sleabe N0 03 |'|IJ|HL"'H s psed Do lowd LOE 13 |:']-1r_|;::i1.r-
er Enablich inln e Search Sens Mip-Tlop tur tbe
sefoeored recoiver. These acrole pulses alse Togdd (be
selevied tornsmaitter Fill Character hodding register,
ancd 1he seecled recaver Maiweh Churacter halding
raziaen.

4845 MTHAM (D430 - Shooss the Timing Cratoes,
shich selesl ooe ol thres clock sanrecs for the syn-
chrorsis reggivers wod [runsmittecy:

I, the BTA inpul Jioes,
2 LA (i, the Dfaintenznce Clock puise
HENERLT, T

the manuallv-selectad,  inwernal W]
clochk 12000, 2400, ARG, AM0 bad rales
wewila=lel.

The TE Clogh (=007 lizey and 1he KX Clack 0003
ling ecrvey the selecie] cloch siwnals e Lhe Lreos-
mitiwery aad reccivors, respescively. TF an angeedal
meinfeningy mede 35 sejected {Moede Bip-Hon W3=1),
the FIA inpuls are iniibiled al pins LL3-11, LIS-8.
E5-1, and BLA-5 For vhe TX Tipes and on L4-6, Bd-2,
Ed-11. and Ed-5 for the RE lincs, The selecial
Muinenanee Clock sonrce (LCR 0% in mainlcnange
e 1, ur che imteroal Bavd Bae Clock in mainte-
winge rngale 110 [hen gated to che RX and TX lincs,
Mote Llrar mainleoance mole 01 ogents when mode
O flip=Jep iz act tnonnz and made 0 AipaNop @5 ree
o zere, Lhuoe, cthe vodz (0 ip-flop iz the Tose geder
bil wl e mulolknune: mede and the mode 01 flip-
Mapis e aigh ooder bil of Lhe muincenance mode.

4-41

I'be internul Baud Rate Clock drives the SOTFE leads
i1l opecaling modes exorpt insernal maintenance
made 0L Tromnde GLSCTLE [eds wes driven by LUR
& In maintenanc: mode N (siernal), the iniemmal
cleck iv tucned araond with & H323 et cnnneeior,

T hal™=ilapies up=mralion s manually seiected for a
lirg, the Clear in Semd kel Trom the fine's Iansmitier
(54T pin 77 Inhibits the BX alnck. The inhihilz o
lubeled ThMARR 00413 on the drawing, bol arne
ainelly woomected 1o the Clesr 1o 3end leads af the
LA milics.

4844 MW (D4l - Showa e synshronous
Lepnsmmii bers for Lioes U0 and O, the Mainwnanae reg-
e, wnd Lhe TUL/LIA Pty Cooverters for bi
o0 0. Senchionous Iransmiller operalion iz _diy-
cusacd i1 Appendiy O

i receipl of Lae LCE 1S Cootrol Strabe, the
Manleninee register slopee LECLE U4, 11, 120 14 for
cacit 4-lise Erou wr Lans M illers ol reververs on Lhe
linz card. Bit assizgnmzate e as folleaws:

LR (R Irupaitter Lrsable
TEXM 1, 12 Maiolenonee bode
TR 1A Bl ewanee Taala

4445 MTEIY (D51 - Shows the aynoinmonaous
trangenlters gl the ILLSULA Lraty Convertera tar
lives DL 03, Syuchrununs transmiller operation is
Joscusaed in Apoemlis O

ol MITERY TG - Shnwes Al syuglennais
receivens and the Senchrenization Conteals for lines
O, Senchcaimug reotiver operation is discusacd in
Appendis T

e synchronization Conporals conalst of & Recciver
Il Lp-lion. 4 Search Svas flip-7ap and two Resyne
Mip-Tlexps Tor each line. When the recejver deweeis a
sene chosaeler, MEHTT (Mulch Detect) is asserted. 1
the |oEvae seloctinn swiltch his nol been sel (O
noaician}, the Racziver g scrs, The reecivaer s pow
[ramire churuczers, und the next character asserea
TP Taals Keasdel, 10 ke 1 8voe selection switch bas
e sel PON prsilioe’l, The Regeiver |'|_.a|%1 vy In
response b T1ala Feady heing agsesum] calber Uan in
resporss to hateh Detect helng asacrted.




The PLIP-11 provcum s LOR 13 (Receiver Loable
cicpsiden ! wido e LOK LS coolool strobe G sel 1he
Search Svac Hip-Tlap Fer the selectes line, This pra-
doces 2 asscrtion at xin 28 (55) of the receiver. The
seceiver svochronzes ioleroally oo the pesilive edige
el the 1278 Ol then shifls inoa wew hinooe the aega-
Live wilac. '

To reavochronize during reception, the 55 lewd muat
b wseerted dedne o positive reosideo ol he BX
ok, he ‘-."qu:-l_lj'lrl_n.::'s\m w2y i Rqﬁ_‘rl"ll.: 5:-|J'|ﬁ|.'
which divecl-gels e TLesyne 1 Aip-Tlop, servieg to {1]
prodoce the required nepation at the reesiver's 55
veadd, ¢ 21 cleur chy reesives s statuy Murs (2L wod FEY,
and 31 rese lbe Doty Keudy leod (pio 265 The tesl
pusitive Transilion of the BRX Cluck sels 1he Resgnge 2
Clpe-Men feithor Treavae |oael 2 Regyne 2 et canscs a
nagation at 85 Reavne |oreeets an the first negative
ediee al the RX Clock following the Resvac pulse;
Keseny 2 s wopgelad by pusiiave sdwes of Lhe BX
':]IH.!-H.

AL the acearive iransition of the- X Clock, the
reoeiver Toes our ol synchrontestion vod oewales
Mulch Delecl, Besyou 2 0s resel by Lhe nead posilive
eelpe ol Jhe B ook, cauging an assercion ac the 38
lznd, Thos, 11 noxt posicive cransition of the RX
Clack couses internal receiver svnchrenization, sod
an the negelive Tensiidon immoedistely followiog, Lhe
Cirst b e stolled tnand the ceceiver starts laoking Tor
i ornaneh cloprscles.

dB3.4. T WTHEY (D4-T) - Showe the svnchronous
seceivers and the Syachronizution Conirols (ot lines
U2-U3. Syochroncus receiver apsrilion iy discaswed in
Appenliv U The Syacasmitaling Cantrols are
descrized in Paragraph 48400

4848 MTEHE (Dd-H) — Shows che Beceiver Selec-
tor, the Furd:y Croor wnd Cverroo Drececior. and the
TMARK meizler, When swserled, the TMARK bils
zel The seleciel Lines 1o the BATRK siale.

185 Asynchoonpns Begeivers ol Transmitiers

d.K.5.01 Unirersal Asvnchroneus Recelr-
or SLransmitter UARTT - The UART is u full duplex
devive wilh Irazendl agd recieve secliens. UART 13
T | '\-\.Iil"l.'\-_l.'!'il,.k.!rl1 whil.:h HEM L= g Bl |‘}i||:||‘:.- |.:|:|.:|J'i,1|.:||:rs
Teeam ziiaer o lerminal dewies of o compupe and
Lraasmits receives his characwer wich corcrel and
error dowesting hits, Inpot or awrpos eharasiers may
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cunlann 508, ¥, or B ddula bils, ons o [wo slop hils,
el wrthigr gghd Seven pariny e oo paricy, The haud
rate, hits per ciaracter, pariy made and number of
stopr bits ure progrummaile g che syslem regisiers
ard the FTIC-11 prugran, Consii Appcedis B fer
crinplele formatina gn 1his unic.

4452 MTH33 [DM4-] - Da-10) - The druwinge shows
the logiz for lines Q003 contuioed on o siogle buard,
urd i vpicul of the memaining thove boands wlich
cunlopn e 04l {15 | |I and |2 Ihl'nugh ! |.'?:
respwctively, az a rall [ Tine aggnchrancos avetem.
Apain, &8 with che svnchronous system, selestion sig-
nel names cellect the four loes pec card wrgaodsaLio
Lhe two high urder bis of Lhe Masier Seannez and the
MES renter ave zonsilered Lo seleet individual foar-
Birec wanw®ey e Tes idder bics sacleet ane of faor lines
o he card.

4853 MTERY (1M-1F - Bhows the repulators wnd
the ehare froe clock ganeratinn,

4854 MTE33 (-2} - Bhown the card selection,
rewizlers, steosey, wod ioddalizucion ciccuitry. The
sclevted lives card o5 decoded by 3RS (most sipnificnot
b aceorl ng e the Tulhpwiig (Fo30-

Sclected Line Card SREN3 SRS 02
L5 ] ]
L ] l
411 i 0
12 15 I 1

The selectian of ane of four registers for sach of cthe
lines iz wecomplished by LCR (09 and LR 10 (E32).

Reglater I.CR 10 T i
Prirzis ol [
lrarmat i |
Bined Kate L it

1

ainienamie 1

The aoencre] stroabse cipewicry is indicated al the boeloom
lety of D4-2, The selected line card gates the strobe
pulse 1o e sivcied lines redster (Primary. Formar,
g 1o hiregte! by bits LOR 09 and LCR 10, Conirol
shitbss, 3 MK s pu| e g1ri3:i|1:LLir|g un ]_}2-:'-, L widencd
b AN wg Tee nnee 2Tl B39, Lo sceormnnncd g R
registar vequizemeats [ITART steabeg). Sincc thers
ure 10 regiscers per line card [4 cegiscers per line X 4
hoes per ourd), o 4-line-to-16 line decoder {E52) is
used [uiregt {be Cooloo! Sirobe pulse Ly e selecied
repister.

o -




The tour A-hi primary reziscees (E2d, F13, ER, and
E 14 arc comiprised of quad dachle rail aotpat latch-
25 [74175}. Buch primary register. cansisting of ons
T4LT5 pods, i fovr bits wide and scores the bits
defined by LCE 11 through LCE 14,

The four maintenance registers, caco one hic wide,
consist o E35 and E34 (7474} on T14-Z2, These wnita
are Luasded when LUK 1135 L7

The Foenin regisler is physically ncaes] in ihe
TIART, while the Baod Raoe eegistes is located in rhe
[l Baod Race Crencracar (M S010Y. Both regis-
ters are of 4-2it capacity. Initialization of the DV
slewts ooly 1he Primary und Maintenuooe rerisiary.

4855 WA (D3 — Shows the Card Selecrion
and Flaps lagic. This circeitry comprises funeciona
required by the line card for communicution with the
st af the DWIL multiplexer. Line card selection ia
periormed by the decoding of the Master Scun 02 »od
03 bits ag [ollows:

. Yliaster Sean
Holected Thwe Card | E 0z
L 1] ]
07 u 1
[E-11 1. 0
12-15 1 I

The mizropeoceaacr provides- Mascer Sean O and
Maswer %Scun ) sirpals correspondinge te com-
plementury Logde Jevel: of Muster Scan 02 anck 04
rempecivele, The © aml Td lines gre appliad 10 Bys,
Alsn zupplicd by the micropreecssor e ten Tow
corder hic, Basoer Sezn D aad 02 far per line selac-
zion. The lattar sicnals are applied o BE73, aod. ¥ia
the inverers to the soun section multiplexers L6,
LAT, LAY wod L83 Lhe Muster Scan LK sueoal pen-
graled ol FYA-d permils molvidwal selection ol aiher
Che recciwe e LIRS gide of @3 linz.

I'he microprocsssor sequire cheee Taws oo Lhe
ALC loygic, "Feeo 0l Thewe Tagy wne generaled Ty the
L ARTs god inchade

. Tran Flag Waiting L (UARTY — Actve
lowr (at E32-10) when che selecied trens-
miller bis an emnple cezister e baas
ler Bean TR 14 0m the T g
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hwing the tranamit serrice routine, the
TCrHroressar preaeis & churuaeter to the
line curd for Lowosmission plus an assuci-
aled toansirdller slrabes pulse e kued 0l
chirecter inln The seleawed Iranamit regis-
o Az Tran Fite Load L. generaced at
Edk-6. ia the copister (e pulse. Beorizler
lile & theo decoded fo Tran File chock,
iMew ALC 148 Tur iscnssion of These

siprls,]

'y Roceiver Flag L (ETART] — Active low ut
Ek2-1 when the selzcted receiver hws a
Eeeeive Flar or Mowh g present
Fa71 aml the Masler Scan TSR signal s
[ziLiceined Lo the rociver aootion,

1. Mateh Detect L (UARTT - Active Jow wl

Li2-4; this simmui is used by the miga-
processur Lo upslale stalus of The selecued
liri=,

Lrurzne asserhioo of the Tegeiver Enahic line (Prima-
re o reaister T 13, the Waech Aip-Aon B3G9, s
turnad an. Tie torn-on of the Mateh Bip-flop (7474)
thon simulates & receiver fop wod wsserts Match
Detect L. Both of Lhese spnuls must 5 peesent [or
the microprocessor o be synchooniced wilh [he ling
via Lhe [Begeoeer Aclive Bl in the Tane Bale seecnd-
ary regislor

After the microprocessor hus set Us receiver welive
bil. it then ses vnd clears The Beveived Liata Fibsle
Mip-Mep (FYY on T3 The Receive Tlata Bnable
Mip-Nesp otz is chea reooed oe one of coeo incations
in vlegr the ngic that caused 3 receiver tlag. Lpon
svatom initlalization (startupl, the Mateh lip-Nop
(B85 cleared and subsequent Fecedve Daly Lovble
signuls cleur 1he appropriste Beseive lag iwosdivatar
lur The rece ver m_li_ihh.:‘ file, The acrual 1ngi|: fovr thie
fpictican 14 o T34-5 and esacntially sancches the risine
cdge of Reocive Data Enable with the output of the
solected mateh multiplexer (U315 oo L35, and EM)
and 120 on D45,

Selurge Lhe Baleh Mip=Nop (RIS AR the cutput of
a A g siagle-slear {FA3) 1o he decoded as CLER
MATCH L (ES:) w the selacted line. Aboenee of Lhe
Blutch Dip-Mlop set condidon geoecales the CIT
BCw FLAG LR which e rowsd 10 1he Reocive
Flap, For the Tnes [Fdd, F2A an TiE-60 Sce descrip-
Hines af theae fwnetinng 2n -5 apd D4-&.




4888 MTRELY TR-4) Sl l;:[:r':.l_i_l,l_ iy clock
generarnr cirewiley. Tae tegnsonil, ansd reggive s
tionz af 1 LJART sharc a commen clack. The clock
pulie may have bae oTiging:

[ 200 5018 Thaasl Bewd Rale Generacoc
20 245TR Crivsnal Chgillyue

Tae OOM 3000 Dwoal Band Rate gancraow is tho
clack souree lor sU (reauencies from 50 0o 0600 hand.
Facl ol (T a20W 5006y oy eenerele two clock [re-
guencies Chrr nezcive and teanamity which depend oo
the hiz canoent of LOER LI-14 and a correspniling
LR STROBLE, The output freqaenay is thoa prn-
grammanlz vy the POP-11 progream. See Figuee 3-10.
LR 11-14 H frequensy calect hits anc prosented oo
Ui Q] G064 ERL eod L5371 tegether with the input
Mromn e SO6EE MIE usulluter (L27). Aler the
selecied frogueney Tias hee specilesl, the closs polses
are distributed o the ATC via cri-srae gaics (Eid and
L3l

The WW4K bawl clock cale uses 2 24576 MHz
ncillarer 07 L and Mregueney divoder B2, Selection
of 36AK bawd s iedicaled when RTTE LCI [1-14
containg address 17 [See Figure A- 11 Addreess 17 0
deceded by LY and conditions iz SPEED flip-Anps
Faa umil L35 Lhen Jhe sppoopriatz Cip-flop 9 e by
ER: STRORE.

The MEMAL SPELD 17 H aignal disahles the con-
tood line of the selecizd S03 by paring ita ourmuat into
the hizh impedunce suite. Simultaneznsly, it enables
The wuntrel line of Lhe selecied 806 oy aating its out-
jul vl he L i|r||_'|q.-e|,|:-,.'||,:|,-= slite. The M.4EK baud
clock gppears ae the selecled dine ouipul (344
CLOCK 407 H)

4557 MTEIZ (D4-E) - Shows the regegve [les,
rugeive dulz, and mawch logie. The Recsiver regrsier
MM FAd, b, Eod. are wsed too buffes stose e
rezeives] sl characters [om che UARTs prine tn
read-in by Ihe microprogessor. The reesive register
File is o 12-%it regigrer which presents eight duta bien
ansd o 2-5it errar Seld o the micrnpeocessor, The
TOATRT sclually Jeeds choee 2zror Tincs w the meewive
raginrcr files:

l. Framing Errar
2. Parity Error
i werounm Lrrov

444

A priority acheme, mechanized in EYI. EYS, and i,
1% uliikeesd Lo gonverl she Laree vpey of etrors into w 2-
Il errer Cield Tor the rn il,:n;':p roessar, O ol vl dressey
asancialed with the M-l woeds are specified by oa
A3 1% pricrity cacader, EAR (see T0d-6) The 931E gen-
crutes Heceive File Address leads 00 apd 01, Tn con-
urclion wita D-type fip-llop L36-6 and single slots
I7%8-4, and L38-12, the 9118 wlso peasrules (he
Teeewve File Toead 1 .-i;.':||:|| whi-;:h L 1SES -:_‘I:_1l;.a1 g | |"||:
wrirten inza the Recsive cegisccr ilea.

Cocmcidenoe nl the CARL Fl s SELLC ] G003 L
and DATAFEWARLE O 01 Haignals couse, reding
of the Recoivie register file, Progence of those lines
imdicates [hae the Baster Zoaaner has celected thin
wrolule o rend the pecejve charucter aod its wssoci-
ated ceror Tl nlo the orizruprocesser Reosived
Charvacter Siln. Tz Enalie 00 03 H gales Uhe stenal
theough the RS driver circuinrs.

The Mutch/actie lomic consists of EX. EX, EX3,
[0, C250 and 13, Ubese louc eommon sections of
Tagic acs used Incuahle recgphion, The ROV EYNEL
agignal, when cleared, holds hach the Waoch and
Active Mip-flops cleared. The positve-going transi-
ipr af RUYE LNBL thggers o single-shot (74123)
FX or M1k while Ibe truihinge edge of the sinsle-shot
sels e NWateh Mip-Mop,

The serting ot the Mateh flip-flop and reccéver Tag
simulecion hey >en descdbed in D4-3. Setting the
Match Mip-Nop vavses Lhe wssociated lne Active fip-
r'n|'- i s, The mulpinl nlthe Aglave ﬂip-ﬁa_‘lp vs ulzlie-
ed on tha dircer clear of the receive Mag indzeator on
Dd-q (B4, E26) o cnablesdizable the line Trom
indicating a receive flee to the I 1 micraproceasar.

A resyne puee {RESYMWOC PLLSE 00-03 L) at E3Q.
220, clewrs bulk the Active wod Maten flip-llops thus
Rl11'.|.‘.i|'p_ dioen Ll :'||'|[_:-|'.'_1[_.=ri:_1i.-¢ '!ir||;.'.

4458 AIVHSD (D6 — Soaoes the Heceiver Flur
Zervice logie, The UART reseiver sections are ser-
vived by ths Logie. The redeiver M lor the four lioes
are The T4 Thp-Mops Fdd and E26, Thes wns ame
clocked e Ll | alale when The 2eeciver scivicing Togic
readds a character from the TTART. Tlpna reading of
the register til= by the microproeessor. the coTse-
spundiogr [Tz 15 clewred, CLE BV I'LACE L is wen-
eraled ol FA31 Taa- T os ChEenl o B3 wilb the sel
side vrwpaun of The Actys Flip-Nop (R, B3 By or
El=11n provids the eleariag Ingic for the lag.
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" Uhe erroc encoding Tunezion is perfonmed by Léd.

Slalug ol CFL and PE,

inpis 1= shoeasn in che followine cable:

Frivrity Encoding Tohle

the ceror field tor the Lhoee

LUAK] Lrrors =3 4=TLIR _
OR IF. PE | T™IST(pinl} | OK | L
1. L. L Gh=L—=4 H H Ma Error
L L 11 T H L .
L Ll I =H=3 L L
L 1l H H L .
17 T. 1. L L H
H L H L I. H
H H L T. L H
11 1 H 1. L 1
o — [ rgan nne
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Tirme Tur the regeiver essenlially s cenlerel jronnd
Parn serially comnoenzd single-shac (B which cause
the ourpus of quad D-type Hip-flopa (E49) to be
sampled. The [lin-{leps ure controdled by 143 which
swilomes Daly Avadlable {T0A 00-03 T pod BO¥
LA E103 TE, The kit avinlalsle lives cerginaue i
Hic L ATRT.

A typical timing sequenec is o desarihed. Condral
lepic i shown oa the bottom halt of Od-n The
CRLESLL L lioe from D4-2 ceaults From the [MIT ¥
sienal {1 7-LE wn T2, When BLESUL L goes 1LGEL
e cicar inpul of FAQ woes 11TGH, The expiralion of
RESFET 1. isdafayed b 30 nsin B | and then aoscs
a rising tranaitiar on the 3ample Clock single-ahnt
L4135 E4-17 producea & 100 as clock pulae roueed to.
L4449 1 sumople e Mip-llop outpurs. Lxpiraton of
$i:f||]’||: clock Iri_l_q_l.rlhq:-'s 5.5||1|F|||: |:|I:'Ji:|}' |:I_'-1--E_:| whise
el petenegees Sar ple Clock iTTIART Trala Avail-
ghlc flag ia not present.
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Typical LUIART Clock Sclection [or Lioe €3

The lateer signzl s genceated a0 F41-d via BaI-11
Proscace of a UART DA Hag canses one or more af
the flip-tflopa (E£Y) o e set. Active LOW autpois
ltor B4 gre then furmished 1o the Priocity Lacoder,
Liconp Seect L,oal F48-140 s reneraled when he
ercoder biss o active bepu aml is fed back w che
Sample Clock inpeat, E42-10, to prevent recriggering
of the Sample Clock inpur undl the curment eyele has
been completed.

The aglive TEOW Dronnp Sclect Tine scis the Roceive
Fratia Foahle (RTIE] Mip-finp, BYe6, which in taen
aarivarss tae Roceived Draa Enable lead. RDE L. of
the sclected UaRT. ROE L rippers w 360 os RLDL
LY simple-shol {12540 T'he BRLIAE L ling permils
crablivg nl the cight receive data oucpat signals from
the DART. Curpat af RDE Delay at E38-4 trippers
the LOAL FLILL single-shot wheze output in suco
clocks thy UARK L cheruster ialo the Keceiver cegister
Tule Feor vhe nhicalend adddpess (14-35)




The Receiewr Nl Lol single-ghal then criggers @ ain
ni RESET T14 single-shor E41-120 The nopative
poing edes ol L41-17 s routed o the (ollowing
loculions:

el cleirs the 18 TR Mip-fop at F36-1.

1.
weipich digalyles T eecive Thara Enahle,

- Meccendes 1he Roscl TdA pulse via ERE-2
and,

3. Scts u Receiver Flap wnd trippeers the Vait

Lielay simgie-shot 414, Oulpet ftom the
Lalier uniy clears the Mip-Nops (F49) il
Furei=les a Ingic TAOW 1n rhe delay line
coreditry as discussed abowe, Clearing of
tiie 74177 {lip-tlops remawes the active
inputs ol the encoder causing the Keosive
[l sddress Jioes and Greoup Selecl sigoal
e pn HIGH, Subscquent limevu of the
WATT TrRIAY zingle-shoi canaca
SAMPLL DLLAY to retripmer wpuin co
service the neal Dot Aveilable Qo

Tar DWLL BUSY wircwilry (L1635 welivated if a
Eeceive Flag iy assected when Ll Availuble (DAY 2
e, W BTIORY then agsumes the mark siale {<¥5
vntil che miccoproceseor servicaes the carsent B cosiver
Ulug, D% I L BLSY. which mugt be implemented with
extermel hpacdware, eezenlially prevents the remote
Pesesrmildes Troin sending Yhe et chiracier uold che
prefenl TTART remzived characoer has el progess-
cd.

4.83% XTS3E (D4-T) - Shows the Lla 1N and
OUIT, aml MATRT [OOTC, The nooemal path Tor
Fla coceived ilalz iz through the 8093 huffer (F1R).
Each of the Bla input drivea alsn gnes throoagh an
S04 buler which compriacs 4 per-ling maintenance
loop. The ¥MALNL LI siroal determines which of the
bufTers (1217, L1k] roes o a bich impeduoce state.
Fach acrial inpul letd is held we 1he ik = lote when
recaivel cnahie is clearcd. When a receiver 2mble g
cloared ME24, LI, ES, or L14}, o HIGH frpur lewel
ugturs on the 74121100

The ARFAK feazars is mocharized hy ANTINgG [he
FPART zerial autput fing wicth 0 ootput of the Beeak
flip-flao T04-2] at E% When the Break flip-flop ia act,
thereloze, o LOY Jomic level is upplied to EIA Inpo
Diciver F11. LLA XMUT DATA 0007 thus spuces
[+ ¥,

T T Tl msnde, Lhe receiver mons| be Zoopeulive
when transmizssion B indicated. End-of-chanaglier

(LMY is w UAR L peneratbed saeoal that js LOW dur-
oy Lo sime a characler s lounsolled, UAKT BOC
Lo teverled ad swiiched with e HIGH side of
Ll FTALF TATIPT.F A flig-flop (T24-1) wy mencrate a
HIGH Jevel (raarkingd condition to the UART serial-
in leuwd,

48500 . MTRIZ (81 Bhows. (he Treosmdl Llag
Servicing Tegic, Transmitter Mag semacing Tunggiong
may he separatead inta-the fellovwing arcas:

L.  T-upsmit Fepister Files

2. llug losdiators

i Tirnimz Cimeuilry

4 Rernnte Btep Logic

Troneerit Regivter Files - Lwo 4-hit by d-word semy
Ler Nles (741700, FYR woad U770 are ulilieed Lo slore Lhe
prer e character Thid Lie nngroprocessor presents Lo
the Tne card. The wreite address Teads of the fAle ane
determined hy the twa iow arder M2awcr Scan Tincs,
BULE M3ECAN 00-H, and are written into the recis-
ler Tile oy TLIEAN L LLE LOALY L.,

Rioad address lings are routed into the regiscer file
tram the %313 priertr cacoder, EST. Operation of
Lagse Jines 19 wnadora s b thut discusysed in the ceceiv-
¢1. Llalin Limes LVB1-D¥8 are senl 1o the UAKL.

Tromwoiter Flpge - The Tranamit ag indigatars 74
and ER4 arc initially cleared by RESET L (Dr4-2}.
Lpon DY LL miccopracessor servicing of 4 flaz, a 300
ns TEAMN LAG CLK signal (ses 14-3) 19 prodeced
Chiatl st e elusk e The e stave, S<uing of Lhe Mip-
Moz enzewis an e eailiag edee af the Tlag clock gnd
prevents the flag indicatar from belng displared to
the micronrocessor. The transmitter timing lomic
genses Lhe [lee and loads che choracter from the file

e The LART, LD L, the characier lowding sig-
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ral. is gencraled in ERS and ilg nogarnznee clears thae
flag indicator thus presenting a TRA W FLACG to the
MICCORIUcEY4aT.

Teepponilior oping - Ihreg singleshols in series plus
a 30 s delay line anmpreize the liming circoicry for the
transmitzer. The trailing cdge of RESET L[ releasen
the clear input of the Qip-tlope {E44-1 ). EYH functiona
to the sueme oaroer us o Lhe receiver service doing.
Wheon one gl [he I'|ir|-|'|-:_:-p~, e el 1] rdiciles Chal
TIART has an cimply transmicter huffer and that the
microprosssaar has placed a charascer in che regisuer
Jile forr that liac. The rieing cdee of the delayed
FLSLT L tmigpers LG3-5 at BH3-110, The output pulses
wl La3-5 ciughiz LEE-% 1o sumple uov line reguesl Dor




tranamiagsion. TF a0 Knes are sequesting Call four Mip-
Mups ol the 74175 cleared), the cemaining single-shots
Irigge= cn U lendling edgee of the previcos single-shat
outpoc aed the BET Privrily Eogoder does nui geoer-
ute un wetive Cronp Selact cotpon sz B 14, Timeau]
! the third single-shaor (ETI1) rowdieggers 1he
seyeenvior networx ol che sinele-shots via F42-11 o
saitiple the selecizog Loe eewin. As befare, a reqguest-
g T i indicates] by The 9318 Poorily Loeoder and
the Crrouy Select nutpur gning LOW gl by Lke bioa-
Ty weprhted addrese eade of the highest ardee inpot,

The adilnss ande gl Group Select enubles the
apprepriaie address lends aod red enuble opurs of
the repiaier fle, Chavacier sienbe aecurs wlien Bsd
decodes {reoap Select and 1he awlpu a. B4 05 {rue
reneraling the THRL O00-03 T condilion, As just
tesr-benl, THEL L wleo direct clears the flag to sig-
nal the micernproces.ar That the repdsiec Ule 19 oow
emapew. ETO-12; 2 vominal 125 s sivglesshol, prosid-
es Lhe minimum hold cime far the charaeter and
rel mggers [be sequencing neceoti,

Ao S =The asyechraanus Tine caed gonlaims a
Framre that permita an externally applicd signal oo
o subsequeat charucrcrs from eing prescrted to
Ihe o2 wler The stop cods ol the current chucweter is
teangmidad. FAR i fad Tramn e d-inpul puosifive
MORs [ERz. BT which cheek for the following
conditisng:

Itanstoitter Ilag Clesred

o Bed ul Chragier (FCHT)

TPART Transmilier Buffer Finply
oo Butamal Rinp

-

Fhe LOC Loy s o AR L-peoeruted churuster which
s TR whien o mull chigmicler, ir||.,:||.||i1|_n; :~I|_|J_1 kits, 1%
tratsmicted. FOHT noeaing 1OV wolil che slae of
cransmissian of the next characicr.

IBMT ¢ Lrensmilter buller empty) is woother AR L-
generaled Hoe thal goes LOWY when Lhe LIAK T bold-
g vegialer may e Teeaded with goodher eliaeacper,
The final zondition for acivadap E63. BT g mated
by an externsl Dalu 52 Busy conditon (L&) Lo wet-
wilg by Dog lhe Dollowinge condidens must be
sl isred

[, Speed 7 (ME4K haod) selected: and

-,
.

Selecinl Lite nuol operiling in inlernol
reanenar e lnop ek mode,

Pull-up reststors W335, B36 RAT, and RI8 are includ-
ad i e speeed 17 line pe panmic Data Sec Busy to be
aoperated independeatly of the selected buud cute.
Drata Set Busy is true (uecive LOW) when o mucking
cundilion s presenl an ke ling,

L8501 MTEII (D, Bd-10; - Shawe the UART:
far che Jour by, The UAK Lz wee the lund:aoenlol
pazt ool the ine cucd operution, Fach TITART convers
seriul duca fowm g LIA regeiver ONON-BMATNTE-
S AR WOTFEY i pavallel data for the Reosive

Cregisler file and parallel data From the line cacd’s

Tranamic cecistes Jile to un LlA drver, Lolh che
cecelrer wmd loamseoilier e doubbal hafered, amd
sach operales Fomy o eninman inereal toemac con-
=] vegisler. The Farmat register, when oricten, will
produce a UART stroixe sionul 1bat loads the com-
mon cperatine parameters for ke e, Lhese parco-
crery and strobe wee [ed ol the UAKT af dhie Toligm
ul gach bloca,

Transinit Dperation — When the LART i3 idle, the
Lewozriller & oneolhdzys wod 35 aosdicated by o Jugh level
ua The seesst gzl besvd, Tocleaesinin 2 parallel char-
azker is daced o the daca g lines {TARB1-T2BE) and
in Inasded into the aaprepriate UART by the THRL
lzad. The UART S interwal cancral logic chen makes
g parallel te serial conversioo of the chursster wod
udeds sticl and stop Bl Uhe stan bie i plaved en (he
limte fiesl andd g Tolloswesd by the Teast significant data
hit QB pin 26} 38 paricy has been selected, the par-
ity bit (ollews he mest sigouicant duia bit and pre-
ol The slep |'|il,l:'~,-.::|, The irmsader clock 1= .'i'.‘!-['l'li-.“.'l.i.
L pin 0wl in B8 rinies The desined B lengeh.

Hevedire Ceerctian Reoeplion keging when cthe serial
aput load [prin 200 traasitiong Trom a mark-wo-apace.
Thia cransition indizawcs a start bit condition and is
sumprled again at the zenter of the hic T7 the serial
imzul 14 Aurh at this time. the receiver reoucns ta the
idle sl ulherwise The dala enicy siale is enlenad, In
the Jia ciley slile, iz recerver glorees Ll seriil '-r|_|‘||.||
lead accordiag to e Contral regiguere format, T par-
ity has boon mewected and the reccived parity hiz difters
lror ihe selzctzd parity scnae, che pacity error bic {pin
L) rues bigh. The receiver ulso sampley che ficst stop
hil Tar s mackingg eooditioz o v valod™ siop bil, 17 Lhe
stip Tar i Tow, then the framing ereoe e {pin 4] 1
zar. The framing ecrar it parity ercor hit, and
recelved eharacter fpins 5-121 wre trunsfecced to the
Hegeiver Tlolding rensier one cvele aller Lhe siop hil
lias een <arpled, Th's pransTer sels The Thi Avail-
able tlag [pir 19 77 the proviows character in the
haldina reagister haa not heen serviced by the Recsiver

e Bervicing logic uon B-E then che Qverren Lrmor
i s sl wehen Do Acvailabie s updeted.,




486 DV11 hlem Coanfeol Tonil Theowing

Tosgic Fon the Tow T B odem Contral Llnic is contein-
cd in dratrings Y7807 and MYE0E. [ These drowinms
are numabered O] throsich 13127 Sale Lhal Che drou
schemylic pin desdgmitions wee Tur o modiele in T
o A-1E-C-13, whengis The T ngeg thess mndoles
in oo O-r-F-F.

446,01 BTHIT D] Shows the Adidnss Deeole
Dogic, The processnr places the T KO addeeas
nn TInibws lines AMRA 1T, arick: the direction selec-
tion i L0 and Cl. pluy an MSY N szl 1w coo-
mod seler don. Uhe Addres Decoder responds o
G M Lo knoewleles selestion, The dirseiion selec-
Cliecand TARSCER sclectinn B are rouced o the
Poaibus intorface catss and transeeivers oo enatle
reed arwrits of the selzcted cegister by she proeessor.

4.8a0.2  BTENT (T2 - Bhows 1he Tnicrmpt Coanteol
Tozic, & cross-coupled WOR gate Hlip-flop (7402] da
pscd wr iahibic & acoand intertupe until the first one
has een servived, 1 the Dons Qip-flop sets whils (he
[niercupl Laahle bit (USIK 081 35 sele o transitiun
uginrs i@l ESY _—,.-ill i owhich wodges an 'il'll'.-\_"'l‘rl.'lr'|-|
rerpuesl I he asgerled woo 1he TTabus (Bus B BR T
When the MO bas oriority. the PDP-11 returns Bos
B B3 IM H, which clears GHANL, blockiog propa-
swbowrz ol U praod weaoils o Che saome seiaeily level
Faethac e 1he =g Bus RACE L is alao aszerted o
aknoaledare seleetion.

When the devies asseringe Dus Busy releases 1be bus,
the vestor 15 wuled e lbe Lioios and Bz Tnie T, 05
jl_.ﬁl_":l_l:':l':,liqll_l. The Muuessur responds o Bas Teor T, by
reading e vector address and asserting alawe ayne.
Thig clears the 7403 lateh. which ia tarr: clears BESY .
releasing che bus,

4. 86.8  MYRDY (T3] = SFows TSR Do O0-03 sorraps
Mz hoees B8 1L 72 THTE Aip-flops. The Hin-Nops far
Mz gcleazed Tine are Toaded b a clack pulae from the
THZ2 BCD-to-decimul decoder, which molerprels Lhe
oulzul of e Ling Counier o 17, A Y3151 seleciar
mplhipleagr giics e BRIMG signal dine (CRE 15
Ferom: Lhe acleated mindam writhin che second crawp of
cieht modams (lines 08-13].

R0, MTEFT (1M Skgees TSN Taes (003 g1oeage
fur Foes 12 04 i M08 flipe-fnps, The 74151 seloc-
v/ mulliplexers ave used to gate the DEFR (shown 23
BEC RX1C8 and L0 signals (C5K 12-14) from the
selected moeddems withio the ssvond group ol eighl
moders |:|i.'|q:x {15-7 =]

4-d9

AR08 MTTHOT (TH5) - Show: LER biw (0-035 sworace
for linc 13 i1 7473 quad tlip-flop module. LER bics
D0-03 Lot lines 0815 are poted (om the 74175 Qip-
Mopz (described in The above twe patisgeaphs) b e
WA aclecioe Smuliplexers, snochat the peogram can
read the statos of these dip-tlope.

4800 WTREY (116 Shows e TTL-0-RTA Tngic
lewel comreerios Fore lines 98-1 3.

4807 NTHOE (D7) - Shaws the Laibus interfuce
Aty For transterring CSKE bits (0-11 wod LSE hils
Q007 betwern the L oibus aod che MO Two 2813
tripnsyei veers (R4 | and Fa4) are ased to craastor hitain
zither dircetien. The Tn High level trom the Address
Decoder conditions the trunsceivers ws loamsmillers,
snubling them womee duti 40 the Unibus,

The FSRCSR Bas O N3 Seleclor (FI4Y inrpeets
the register sclection hit from the Address Deeoder
(vt Gl n¥1he ML addrese) ta gaoe bits 0003 of the
solocted Temisier to the Lodbus wlw [he 3333 Loaos-
cetver ol 31 The Rils 4. &, !'i:- T T{agiw:tnr Selsoror

(1} zace hits 03, 06, 07 of the gelesied reprster o Lhe
Laibus via the 8838 iransesiver at U4, wod (20 e
biv (4 [ rewd-only But dicectly v the Linibos.

AT Bais 00 O3 coamiprisc the 34197 Line Cownder.
stpped by the R271 Ring Counter as described in
Scozion 4.2, Rine Couotzs Stages 0U-04 are Ol
topecher Lo prosduce o stalde aeeerlion ol Bi pia 4
(LS 13, he BT Buosy bil) whenever the Ring
Counlen 08 cyaling.

d.ief WTRE T - Thows the Scan Memaory,
Hald register. aad Transivion Decsetor. The Scan
Memuory isa 7488 4 X 16 BAR. whose duta auiput
limaes are galed Lo Lhe 3003 Hild regisler By the leals
gl of & clech palse o the 3271 Ring Cowntee
(71 at bic time 91 TLd Held HI. The FAM address
being coosksed §s derermined by the conlents of Lhe
THYT Lime Couzler (171, Phe updaled oaedee stalus
brte (1337, O°9, O, RTMI) are written inin 1he
aoegaet BAabk losation while the T.d Hold H ling i=
ac & laeicel one levzl The updated nits ecome sveil-
ahle ar the BAM cutput at che trailing edpee of the Ld
Lleeld LI pulsg.

The Transilinn Ticlecror consisis af heee cxclagive
OF gales which continaally compare the RAR oot
pun data wich the contents of the Hold repiater and a
TS THY combinution thut deress positive iransi-
tuns [oahel o] KING, IFone of the umlaled BAM




hicz shaald differ Trooy The ullrrﬁ_‘pundjng Hoeld I':_L'iﬁr
ter bir, v assection would oconr at B39 pin 1] (Trane
silien el H]. As shown in D7, this assercion sooald
sel the Prone Mip-Nop sl Koy Covoter bit tme 04,

486,40 BTHON (D% - Shooes LAR his 003 [Tline
e Tenn Kdy, Kequedt to Send. New Syne (rode-
Tinead RFEC TX] sterage lor lioes 0003 (o 74175 Qip-
Flerpis. The Mis-Miops for vhe seleciod Lng are louded by
4 elock pulse from the 7442 BOT-tn-desimal decoder,
wiich interpress the outpac of the Tine Cnanecr in
7 A 14131 selector/muldplexer pates the RING
sigral L (roon The selecied moedem within che Gost
girap ol eighl meders [ioes 90-071.

4-50)

4848, 0 AT 7LV - Shows LR bits 9003 star-
dgre Tor lioes Q408 in 74175 Qip-Mlope. [hres 741051
v'J_'|q_'L'1||.‘I."r'|'||l|li|"|'|L:=-.|_'r.- are Waad ale s Mhss Sey

-Ready, Clear to Send. and Carrier 9n aignal lines

from the selected modems within the first sToup of
gight reudens Hines Q0T

484001 VITAME T - Shiows THR hide 0007 stor-
age for line Q7 in 74175 quad flip-flop modale. LR
Bite 003 (or limes U007 are putesd from the madem:
or the TALEL selector/muaduplexers, LESR b 00 i
wizicd ferom the Line Foahle Pip-rlops.

4.8.6.02 DMTHON (D12} — showsthe TIL-1o0-E1A lop-
e level onveriecs Tor Hnes Q00




This chapler enmaing 4 deadled deseription of the
D] Mualtiplexer principles of aperation. The read-
or 52l e lumiliaz with the contents of Chapter |
aral Chapler 0 befors reading Lhis chapler. DY11
prEmciples ol speritten are diseissad i e Fallowing
ACQUCE o

1. swslero Bock Diegrane operation of the
T L Tanchiomal winils sre goseazse] wilh
refereace to a detailed systam hlack dia-
cram [ Secrion €10

2 Line Muolern Selesiien and Conlrol; opss-
dlinn nf the Wodem Coenirnl Tini
AT 1o handlz seleedion and contral of
lime meedems s discuyyesd with relerence to
Ui ML Bloch disgrwm (Sectien 4,21,

A T Miernpragram: contenl af the char-
actar tranafer procesa by the  Micro-
processer & shown with tlow chans and
refersnoes Lo svstem logic divproms.” A
seiliomn el Ehe Bimasy imigropeageain is dis-
plaved aad its aparacicn exaninet [Sec-
loms 4.2, 4.4, 4.51.

1. [Minos Toweefaze: the ingieal exehange of
dara and contral sigrals boteeon the
FEXF-11 Lnibus and the DWVIIL i=
deseribed in decail (Section 4.6).

50 DI Descructinns deiled desiriplione
of the instruetions that make up the
MITOpTovksseT metTuction Teperroire ure
provided, Timirg ol (e iosiTesiion ssecu-
linn penec:s and the TIY I TLA-0]
Unihus Toterleck conceel are alan
dercribed (Secrion 471

4u]

CHAFIER 4
PRINCIPLES OFF OPERATION

0. Swvacem Logic Diagrams: aperation of [he

loyris: wirwuits appeuring on each syvaicm
Teie edrawing i describesd, Jo cormelaie the
drawinga with the fuhctionzl dess=ipocs
in Chuprers 3 oaad 4 (Section 4.8).

.l HYSTEM BLOCK DTAGRAM

Fipurz #4-1 i= 3 derailed hlock diagram of e TIV1L
Muldipleser. Contrnl lines arc shawn as lgde salid
lines, dewa ransler patas cre shown as demy aolid
lives, with the mgnsingl gumber of Sil lioes within
cach path icdicated by encirgled nunthers, Logicwl
lunctivnul unit diagrams appoer an the syatem draw.
my, insfigated by tbe number in the Joveer riche of
aacl gk, .-‘|.r||.:i||:|r_'.- amd ciher ,['I.l:l'll:ti.{_:ll:l.uJ umnita,
hiieh wadld ol &efvis 1o |.:|:1:ri|"r-.' [,:-rinl.:i]_'lle:.s of [1¥11
operation. have noc bezn incleded in Figore da1,

Fntgr-regizler Iranslers o the DY11 Duta Handling
Rechian are awilshod ||'IELIII|:.';h Lhe 1¥¥11 l'Tunyler Bus,
28 indicared by the diagram; hovacver, vy dolied
limes have Been uzed in aome caacs to ndieate casen-
Lisad ulata ziulas belween resters. The hModem Coa-

el Tiail, Wicmprogessur, Svochrooous Feoeivers |

and Transmiteers, TTART:, and Randes Aucess
Memory (FAM] Functinnal supaysieans have gach
bewen enclosed by dushed lines to asaist in the transi-
Lo Trarm Frgure |-10 The DV Deenview,

411 Mudem Contenl Unde (MO0

Five modem selection. and control s aceoniplshed
wid the Conienl Status Begister {C5R) and the Line
Status Begisoer (TSR as desurioed in Section 3.2

‘I'heee contral laes arc roowed Do wich of the 16 line

micsleins god four status linea from sach moden joe
moarifeecd by the MO a5 indicated io Figare 4-1.
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d1.E WHeraprocesanT

Operecian of the DY11 i controlled by che conteors
(mizraproprem} of ;v 156 ¥ 16 reud-ooly-memuories
(ROWET 0 he-Microprocessor, The gontents of Lhe
ROM are addressed by the ROM Address Register
(RAR) und rend out o che ROM Date Bepister
(R Dor decyding, The wsiruction aperilion cude
i s 121 i deended Inpreoduee cootral signals tn
chable instroctian excontian.

The KAE 15 slepped by Timing Concrol to address
ugvending Lecalicos o the BOMs. eliernaling
prelwocein ROMW 2 1o acees aontiguads loealionm g within
cach RO . Timing Concral iz started when the PDP-
11 program sety Systeen Conteol Hegiater bit SCR 00-
1. Timing Conenld ETEri g Liistigy o lges (07, 02,
N3 and Thaa Strohe L) o sequenss cxecation of cach
inatriction within the 3We-na BOM read cyele. IF the
ap code specilies o conditzonul srunch aod the spesi-
Mesd el puind is Lrue, Ihe RAK is set Lo the branch
aled=ess o1 92 lime,

In =ddition to branch operations, hicroprocsssar
insiruclions are provided (v peclomm compulations,
recl e werioz Jatee Bobwest AR [ocalions and s
Leing rogiscers, initiate WPRE, act ar clear sclected
control bits and etfoor inter-repister data transters.
Ube euting logis is structured to ransposs bit felds ay
“reguiresd duriog diler-regisler Lranslers.

d. [2.01  Compurations - The Black Check Cnm-
pucation (POC] woiz and the Adthneic Lopic Uit
(ALLY wze el oetwocks Tur compoung bleck

check sharvaciee, effective addreesaes, logizal cnm-.

hinatiare. gtc. The micropragram loads the values oo
be logically-combined nuo the A and B teristzrs wnd
the severul resnlivnlz 2ecome stalicully svoilable on
Lhe O amd ATIT il Tires, Seleciogn Cloales: e
applicd 1n e of the netaorks hee che microitoe ram
b apecity one of che reaultanes, which iz then straled
into the correspondine Kesult cepister.

d. 1.2 Line Selection  and {Tharacrer Transfer -
LEach time che Microprocessar complates the process-
ing stepe lor a dala Une, o sleps the Muster Scanoer
w The nesl sequential ling, cousing il 1o selecl the
receivat oF Teal sz fol thal Tine Lo samnple the cors
regpoitding Ready flag and any synchennizacion-
whaructec-detested and eooor conditionys. Processing
fur & ula Jine cunsisis ewsentally of one siep lor
charagier rimms missinn Cinans ferzing 1he nest gl
ter from core memaory ta a transmitoer), or teae siops
tor cherseoer reception (lewding o shuracter into che
Feveived Choracler (RCr 82lo Mrom o receiver, ur
lrans feeeing @ characwer nul of the RO Rilo 1n cocs

od

metunyy, The BE &ila iz I4 hits wide to accom-
modate control bity wod Lot number bils us well ws
the H-bin character, Llandlimg of teceiver injerreopt
chigriv ars the Teeciver Tatesrapr harscter
(RTCY roglsien is described In Seciior 101

v

4.1.3 EKanduem Avovss Memoey |RAM)

1248 ligeaigns il ¥ Iz addraaged h}' cither the PLYP-
I progeam via the Sccondary Fegistar Selection
(SRS register. or by Lhe micreproyman vip the AN
Auldoess repieler. The SRE peovides che full B-bit
adidree needed 40 gpecify 2 RAM Tocatoo. Lhe
RAM Address tegister pravides only che Dour Low-
arder bis, obtuined from tbe current disty Jing nume
bur in the Mdaster Svunner, The Tour fugh-order bits
are plecad diveelly on the AWM address Jines from
the RTR wheneve: a RAM  locution must - be
acacaacd for o duty rexd ac write operasion. Anomler-
leols inbils sirneli s ageess 1o the RANT [y the
irogengre ard the PP,

d.1.4 MNPR OQperatons

MER Control tespoods Lo o mictoprogract W
inslrvction by imttiog an eschange of control sig-
il weille the TTinhacs aed core mmemary to cnahls
Micraaragralt. 0o 1o eore memery to fetch or .
grore o Dyte wl the wddress specilied in the NPT
Aaldress —easier, Toderra Concral effcets a gimdlar
cichanae and gates the vector address o the Unibus,

4.L% Frogrummable Hepisiers

Lunclisone f w)l proweasimehle vegislers exhihited in
Figurne 4-% nase heen degeribed in Scocion 3.2
hBlainlznance funedors of progranmueble remiacers
are deseribed in Chupler 5.

4.2 LTVE
COTROH.
Firurc 4-2 i .deteiled Tuoctionel block digram of
the Muderm Conteol Lol {1, using che same
cunverligrsasin Figaie d- 1 o show daca and controd
limes ad sysmem drawing refercnces. [0 addition,
sclection lincs are suown as eoteriog vertfcadl inla
lunctional blecks, while dala fraesfer lines  are
i led s feoeimogeod ows, Daghed lnes are wsed oo
cnclnge the Thnibws Trterfaze pates and the functional
mnits that held the bits of the LSE and (he C3R, Reg-
lsier bit meooes und oerobers boave been inclinded in
The FEurg, “sale Thiat nen ali hits nf te SR are soored
in Mip=flnps, ic, the CT.RE MUK and CLR 50AN
aignals Froum the Lnibus eoe not accwally stored in the
ML, Similacly, in ihe LS, slotas bits 47 arg ol
sioced i the BCLL bul are rowngd 1o the TTnihuos
M the cealled] and sclegued modam. Register Lrit
Manationa are described in $ection 3.2

YIODEM SELECTLION AND




This chapter containg desedptions of DV 11 progam.-

mekle regmsier momleanee Danclions amd FTIT-10
rapnosin: progrems Mo esemcising, 1esting, and
vindainneg Full aperatina nf the TYE D Multiplexcr.
The programmanle repister maintensoce functions
ure discussed io sutficient detwil o enable the yser Lo
exerisy DWLD Jopc dnools via smple or cuniples
FEYP-11 pragrams of s own alesign, Operation ol
gich PTIT LD dizgeinszic prageam penvided b Digital
i5 ther described. To-etfectively usz the informatian
on the prepramimablc repister muintenance fuoctions,
the user should bave rerd Chaplers 1, 2, wod 4,

51 PROGRAMMABLE REGISTER
MAINTENANCE FLANCTLONS

Frogrummable ceeisler bis intendsl enly for minge-
e openations rre shawn s ded hils in Figree
-1, Tables %A, 5.7, 58, and 59, deserihe, in detail,
the mainteranes hitg of the Syscem Control Register
PR RY. Line Control Begiaster {LCKY. and Contral
Btatvy Hepister (CSEKE) o asddiidon o ke mudnoie-
nitnce-unly iy, SR Q0 TMrapragessar G, LOR
5 Canen] Stenhe] aad OS8R OOR (Sep) hawe been
imeluded in 1he maintzaance hit refercnce cahles as
aging principally inmended tor maintenance use. The
maincepance-only Spoeial Function: repister 3y
deseribed in thiz zeclion.

Mairniemzne: Funchinns pravided ‘ay rhe TR ara-
grammalbile regiscers tall inwo thres catzpories:

1. h-],:l,:r.,:-p'r-_s-t_:l:;;sur Tﬁi:lgrl-:nlil; Furnglions

A Toata Teausior Thagnoshe Blodes

Ao Wlodem Cnncral Tnit Tiagacstic
Furetions

3-1

CHAPTER 5
MAINTENANCE

311  Miccoprocrsser Linmoestic Fuoetions
| he T':ﬁr'_l il s agneastic Tunzticns which enahle
the PTAT-1 ] proeran o '

1. ser bits to ioteccupl atsells SCR 15, Lhe
S PR Sialus Intetrupl bil and SCR 69, B
L5 W rie Faehle, v congnclhion wich SCR
13, W Inbzevizpl Fnable {Vecusr B ar
SCR 07, Recciver [nocrrgpt. in con-
juonecticn with SCR 4%, Kecsiver lotercupt
Lnwhle (¥ertar AL

2. proevide tor scgaential examination of
ROM contzats naing SCR U2, the BOM
Branen Disuble bit, to dissble ROM
Pranshing,

o~

s an wnenadiciorezal BROM beanch to
cxamine EOM focations at random (b
sestive MO0 000! XXXXY XXXX intothe
B Doty cepister, where Lbe Xr e the
brach acddress lails I:'Hnsrl-;,;h Anstrnetion
wilh Sare Traz 12 hil 2ed].

4. read or write the ROM Daty Fepister
(Sperinl B rocliens register} in coo-
Junclion with SCH 03, Ihe BEOMW Thau
Sunree Selest Tl and awp the Micro-
[Ir-2casnr ane instruction at a time (SCKE
0. the RO ninple st=p biz).

5.0 imdirecuy exavune el poimh sendilions
by imeane 0l the Reanch Troc bic (TOR G
arnd (k1% This permits o tes of the abilicy
of the Microprocessor Set/Clesr ingtrue-
tion to change the stutes of test pownls,

— —



5LLI  Speclal Functions Register 15ERY - Ths Spe-
cial Functions regiaier is osed for ovsiolenanes only,
Lo epably read ar oerice of the ROYT Thata cegisler
Lhe 1YL Micooprocessor by the POP-11 program.
When SO 03 s sel W cero. the SUB. containg che
current aneoenis of e sl fecesd by addoessed BB
lacalion. ena»liag napectinn e the PTIT11 prao-
wrarn VWhen SC12 03 v cet to one, daca written into
Az JFT T the [M3R-: ] prowram e weritten into the
ROM Trala regisler, where the Muliiprocessor may
gar upon it as if ic were ozt RO dala,

The SFER iz used in conjungiion wilh Microproosssor
GO SCE 00, RON SBingle Step (SC10 013, wod
EOM Branch Lhsaale [SCE 02} 1o enable PTR-IL
mainwnance prugmions to coeate blicroproccssor
metructiong and 1o cenfiz-rn The whility of the Yiera-
PrOCEssOr to execute thon.

50.2 Traly Transfor 1liagoaostic Funcdons

Three data Iransler digroestic modes for avich -
nous ling card rextiog, are provided, Uhese modes are
ekt by bits 11 and 12 af e Tine Contcul cegister
inconiunctiun with the LCR 13 strobe hit, The ding-
noctiz modcs ceskle coged-loop dute pachs and
enable the injection and meniodne of data wichie
lhe duty trapaicr paths.

Maode N0 s the wsrmld {oen-muirienanae) operating
mode. In made 01 (Figure 5-1%, the PLMP-LL program
cun cloek selected Jata hils ue byles into a closed-
lpap path Crum PLP-11 o tranamitier In receiver Lo
TTH-1] Tor Lhe enabled recoiver [LOR 13 s Ly one),
The fellewing FLA leve] convertera are disabled, s
char the fapnriiy of L Jugge exn be dispnoscd with-
aun diacannsang 1he noden: cuble:

Becaiver Clock
Transmitler Cinck
Kocoiver Thata
Transmitoer Daca

The 01 maods closss 1 TTHL daa path froon the votpue
of the rransmdtter to che inpuc of 1he receiver, Lhe
haintenares Chsis pulse bit (LCR 08), driven by Lhie
FTP-11 arogeam, clovks the daca bita oot of 1he
Lrensrtiteer and ivne the recerver, ke Mointenance
Hi; Windew (LCR 073 may be wsed by (he PLI-11
e g monizor the dara aitz cntering the meceiy-
2o I the Trenesnilier Dsazle bit {LCR 09% has hoe
ect, the data enuering Ll revejver (s detenmined by the
zlule ol the Mainwenaaae [y il (LCE, 14) ut LCR
13 sl lime. Lse of the Mainlznange My bil permits
The shapnostis e check ahilioe of the svecheonons
recEiect by recugiize Lhe svre characeer, resent Thly
Aveailable lags, cle.

[nomode T [Figuee 2223 0 TUL duty puth is cloged
from trangricer aulpil fo feceiver ippul, jusl s in
mady O, However, clocking st be lerived Mromn
one of the inleenal DY L switeh-relesiable clock fawes
shinwn i Tabie 5-1, Duate mey not be Mjecied or
manitneed ar the recgiver inoul, Thiv moede ia 2spe-
cially nachul for sesoem sollesn: perloTinaoee festior,

MOOE 3L DATA PATH

NELIT IUTFUT
D1 [4TERNAL | 12002405,
panp rafe | 990096 | S rRCHRONDUS SMCHACN DL
SELFGTINN BAUD SLOCH REZEIYERE TRANEMITITER=S
SWTEHES

LCR o7 T MODE B DATA FATH
MAINT ' T WA INT.
w100 L DLW
OTELT
|CLOCK
SYMCHADHOUS | | ErRCHACNCLE
DATA AECEIVERS TROMSM I TTEAS
'4-1amk

Iiauce 5-1 Malienances Mode 01
I:JJ'.I:I.']'DE] Mode ) Bloch 1 Hagmam

L
1

B

Tl 2ARS

Ligaee 5-2 Malnlerimze Fode 11
[ntzona: Mode For Svstans Te-ling)
5ok Do [ Syreheonogs)

e erenle 100 (Firuee 3233 co tunction, all lines eon-
mecled T She meadem gl be diseonnested ot the
madem inweefice Aed #eolpesd wilh the 11325 voo-
nzetor. The HAZE connector Lieng aroemd spesilied
sigpals atter level aonvassion and retarns Them oy (e
%11 a5 siomalated inpuoca, This s czlled the exseens!
R eapacy Bede, ance Lhe LA level converters are
alas teswed, OUlockioge 1s derive] oo Lhe oternol
%11 clocks. 28 in mode 1.




Svnchrancks Farmeter Solection Swicches

Tirlale &-1

Switch

Funetian Parnmeter M Mormlwr I Neltmy
) - Pack ,
Itzeaal Baad 1200 Baud Szle:l B o) 3 DN
Kate | SlrzlA o 4 (5],
24000 By Sl B L1 x (B9
Scleor A a1 4 LE
4300 Haind “eleo B - 52 3 LLNE
felect ! 51 4 {14
600 Bond Lalec B LR E| {IFF
_ Selnor A S5 4 QrfF
FullHul! Fall Thuples ® 123 2 5 L
Theples oz 2 & 0
Bl 52 (RN
o Hix) ul £ (AN
Llalt Craplex M1 a3 52 5 OFF
! Hix §2 ] CE[
Hi iz 7 . OFF
HTH! z 2 IFF
Tarily Mo Parior* T ]| I LR
_F-T‘I"- ]| 2 raery
(kdd Parity Py ) 1 [HN
111 | z 1M
Evzr Pardl e Pl &1 1 AL
FIH Bl 2 Qi
Chaacter Lenpdh & BitsTha WT.5 al 4 ary
[Ecclinding Myriry] WT_.!E: al 1 arr
L7 RitsTha WM 5] 3 (1
W N2 9 | 1 OFF
0 Tita/Claar W81 81 5 CIFF
WL | 4 it
= Hars ¢l Wls! =l I | I'_'l_bi
W] 42 8] 4 ©N
Sy 1 HYHC R, PO TH) Bt 2 {JFF
Boquranint | I SYm0 53 I JFF
I 5yMC a2 A1 T ary
| I SyMC 03 %l b, oy
2 8YNL REQ. 1 &Y MO0 A1 5 [ am
1M al 8i . fi ("
I [ gl ' 7 e
1 5vHC03 4l 5 o
myow Chamactar Dsived Cilde S A ot | 1 { s T immi—
ey . A M= Logice]
. K o) )
Desizml Con'e iwne B g3 1 45 reuircd—
! v 0Ll = Lesgical
H ¥ CHIL b

*Reyuired 1or Clymoetio:s TRET% & 1o DAOYVE.

L
o




[MODEM (%]
TISEOMNECTED

MERE 18 DATA PAETH
i Fon GONNECTOR

[

EIA LEWEL CUMVERTERS |

J\,:’lmr--uT f/‘}nu.rn:ur

BV R LMoL | 1RSS50

B0l KATE
SELEGTIGHN
Gw TCHER

980, 3600
T
BHALD CLUGK

Fignre -3

S HR AN AYNCHACNCUS

RECEI¥ERE TRANSWITTERS

“1=dART

Muintenuooe blode 10 {Friernal Mode)
Dlock hpgream (Syachnnaoa),

LaHI

TAANGM TTCR

TTL SERIGLUT

WAFE =1= HIGH

Taxa

GPLEY (s LUW -lh._..lﬂl H

Lwa ¢ty toamsfer diaorostic mrodes bor asyacino-
e line card testing ace: provided, Thes: modes are
selected by Bits 9, L0, and 11 ofhe Line Coreral reg-
isten in enjunction with the 1.CT 15 STROGBE bit. 1o
Interaul Maotzoines vede (Figars 530, = LTL dala
puth 15 closed frne zhe tranamicters oulput Lo The
Teceiver . This mode i especiilly wseful Tor sys-
lem snttware performanee lesling. For the cxcernat
rmairccnance mods W unglien, all lines conneceed fa
the modem oruzl be Jisenanecoed at che moden miee-
Fupe and replaged with the HI25 connector (Figece -
S In exlerny’ naainoenance mode, tae BLA Jevel enn-
vETlers are legisd.

2 101 F A L=%EL CSky'ERS!MIM

7L ZEF AL Y

h\"'\-\. Harkl

— | aEcEIvER
MabkK- = PIGH
SRACE 3 TLEW

PERTI2ZE 27 MAIRTEYRNCE  CIRIT

=AU

l'ngume 3.4 Typical Thteraal Muintenance Made Pulh (Asynchronesy)

CETE FETH

(43S rEIMKECTAR! 1

ElG LIWE
1TL 2Rl LT

UART
TRaMSHITTER

sl E3SI0M
=T_ SCHIAL M

yGEE =14 5l
[ A R T N AT

HWAIKT L

7422
; — UART
RECE!wEIE
| 157 pLLER B33 |
FIRTINY I SELF DUFLEY AKE W2iK [ EMRSNCE LOG,C
11 4=

Figrure 5-5 Lypdenl Balernal Maintenance Mods Palbh (Asyrchronaws)

Sl

-




513 Wwlem Centrol Unit (A0

Diamaste Functlds

Lhe ML digmnastic functinns pravide Tor single-
sleppiny the MOCU scan sontrali and testiog (he
inicgrily ol The mudsm seatus Tines, Wheaever OS50
I8 s osel oy oung, e modem or line namher s
ireremenoed by oo, TEa =lales trunsicion ie detecred
Far the new moedemn, Tlong (54K U7 39 set to ane.
Lrune Sows aot indihbit further sleppange,

Wheneeer CSR 03 iz g to one, ail status Tines Froam
all eral¥led eindens becwnw lowdoul ones. This feature
enaalas wosting of the M T sean contrel lopic snd the
stalud knes o the PDP-11.

52 DIAGNOSTIC PROGRAMS

Sepatate groups of disroostic pragrams, wat egquip-
ment, and procedwess are provided [or testing the
%11 Modem Carcral TTen sl the DW11 Data
ITaurbing Secion, cespectively, Each of the Lwa Jing-
neeslic groupy will be discusssd separately.

S0 DYE Trara Halling Selion Diapopstics
Uive Lrata Handling Section diagnasiic progrumsy are
rrovided: DEDYA, DEDVE, TAATNYO, LADYLD,
arnl PRETRY I Lezuse of che samplesity of the Tkl
Handling Section, lubles are provided hercin tn cor-
telate the fuasticasa goils testesd with the individual
Lesty within zach diagnostic prograem,

Aostslh digrnestic. DEDVE, tests rhe Moden Cien-
Ienl szclion gnsd provides w method of inpucting infors
macion euhcering Ui sellings of the Svnchronoos
Puramete: Sclection ~@iichne (relerence Tuble 2-3)
lur the purticular OV being 1egved, For 1% 1y oot
ra vonfignred tooa curtomer’s particular ceguine
menls, e dinpoeelics will autatiaticadly asume The
fallnwing r-avamicier, withowt the nesd of mnning the
contiguration sectine ol TAFLV L (ytardinge uddross
21U

I, el Doplex®

14

Paricy ON*

2. LCheiruster Laagth of Rigln B
Twu Svacy Required
3. Aynchrnanus Characler Codes: Syac a =

220, yne B = 0629

*licained Tor disenestes IRA1198 L DEIVE

pal]

n

" MOTE
The eonfiguralln segfion of AR YE must be run i the
L¥¥ 11 bas any asyneliinmuy lige cards.

Hardeeare cqmpaien] required lor the Data Handling
Bevrien diaonoshes is s Follows:

1 PI3E-11 with 8K cupe

I PV11-AA Sweeten Tlnit

-2 DYII-BA, DV1L-B0 or O¥|1-BC

Uit
14 [1Z612 Fest Conncetoss (1 per line
wartlh
1 MATHNTIEC1L-IVAD YA Diapnastia
- Pragram
! AMATHNDEC-11-LEADY B Diagnoscic
. Program
l. MAINDEC-11-DATINT DhagrnosLa
Pragrum
I MAPSDLLC-11-DZDYD THagmosdic
Pengram
I MAINDEC-11-DFDYF  MMapnosti
Proprim
I Meoalule Ustender, W04 (Hex-Height)
1 Modem Tesl Connsclur, 1254
I Multimeter [Tripletl or Snnpeon)
M ooddel G30-MNA o1 200
I Oacillosengg (Tekireniz), Uype 454 or
eguivalont
2 XIU Probes [Telkreanivl, Palal e

wifuiig lenl

I L1 DEDVA THagiwlic - Teels operution of the
progrvmmab e regisiers, the Wicenmeogessr inctoue-
Coes, cond SPE operations, The Special Feooliens
regiater isoased Lo creats the Microprocessnt inafrug-
tione: the RO s nul esecoised.




Tealxle =2 shaows the functional vnits tested br cach
Lest ar tesl gooup of the LREDY A Jiugaostic, wod
el le: e lowis drawieg, velerence, Funcionil
it namess caeredpaond wnothose ased o the drawing
descriprions in Soction 4.8, Teste perforrocd arc as
Zollows (testy are numbered octaly]:

dews e 2 The regiser sclegtion scolian of
the Piihos Tacitace is teawed (Address Tleon-
dor, Pegister Decoder, Fead Fepister Selectorl.
This sewtion 15 saercized by all DAY A (usls.

Tewts 10 53 Thead fwrite fueetions ol uie pro-
arammabic registers are oested.

Tews J3-37:  Read fwrite functions of the seo-
codary regislers o Lhe KAM ere lesied:
spartionnd inleracliong eiaeen secnindafy repgii-
tors are alan tested for,

Yery 60 poed 640 lailiabiealivn fuoctions ane
e,

Tewty 0 — 10 The Yicroprnoessar inalmc-
tions are tosted hy means atf the Special Fanc-
sions remster. The Master Scinper, IHCC. wod
ALLT aniis e Testenl Ju conpinehion wilh [he
Mlicrepeoccssenr Ingiruations.

Ferge /) = 120
Uk Lesfe],

Laterrupt Conateal fenctions

Forwgn 020 ppead 223
Losbesd.

The TR S8alus cegrslar s

Tests hA = 027 Lag NEFR- Microprocessor
instrnelionms s tested, causing egs e be made
of the PR incerface acccion (WNPR Contriols,
MPE Address register. DADO, and DATI
regdshers ),

2112 DFIDVHE Thagwesrle — Tests dae 1rai-ler,
flap metting., and msynchranization functions of the
srochropous Becelvers and Traasmuitters Lnit. Tabilc
S shws the Tunssiaonal vodlz wesled by such reat or
st grnnp ol e DETDYH dingneshie, aod ioledes
sverchn Iemic drawing roferences,

5213 LHADYC Inneestiv - Perfoems frec-running
sty ol TN ansd A aperations. ROM eontentls
are verified againsr a core image. Tahle 5-3 shows L
funetional units teswed Ty cuch test oc test gooup of
the DEDYVC disgrostie, and inciudes systein logic
Uriwing relergnges, FERH el conusgloibvremuired
vemmcr AR repeEld and hITHRIN,

5214 LEADYD Digeogstic - Perlorms PR char-
spler al condeal hyle Tach and interprer operations
wr ledn Lhe Wiceaprncesgor, the RAM, ard the NPE
data input interface (NPR Concrols, NPR Address
register. DATI repisterd. This diapnostic ulsy Lests the
prologn] processiog (uoctions of BAM secandary
regislers. A tahle of Ingical units tested by the various
tests i1 the DZDYD diagnoacic is not provided
bevause the DADVD divgoostic tests the micro-
progruo. mod ibe wired logie, [18612 Texl Cuostnectnr
[ I.'El:[l.-li'l.‘--!.' ang aneh YWITEIL and RITEE0

Terr 1o LThe :ranemit conirol byte and rany-
eroil Je el cmcade’ e Lesled,

Terts 0 aked J; Trunamitter Muask/Syoc
lunitione.
Pawey & A, Tests sloveSdiscand, BOC

inclizion/esclogion, aad hext mnde furetions
af reacive control hyte,

Pewd T Teels TITE tragsitission fenctinn of
roceive sontnal e,

Teer Mi: Tes's control byte Teteh iohibit [or
bulb trupsmt and teceive,

P F0- Teals leading syne-clareter-acripp-
ing Fwnctina,

Yo 0 Tesls Microprovessor cestarl wller
apgcial characler inle2rapl.

Terwr 41 Tesls |||_',:-e_1r:||,i|_|1| ol rrar ke l:':"i'-" cauol
fuazcion for vearsmin gnd eozive,

ferr Jds Tests rransmiit und receive mods
Cunliums,
Terr 45 Teges ull Sunctions of transmic and

recerve conirol bries,
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5405 DIDYE Dingnestic — Attemipds 10 (st all
proprammaboe Togic assovialed with the asynchro-
naus e card. Ay aynchronaos Tine cards iostalled
in the TF I will be skipped and wntesied, Tyhle 55
shows the funclional wuils lested by cach eost of the
DALY diagnastic, and inglades svstem lomic draw-
iy relerences, HE612 Tost Conteclor s cequired on
cach WIEEE, In wddition to all wests, there is o speviul-
tost [Test 47 4o be wsed to create a spoeific condition
sccarding oy the wsec's preference. In arder o use
zst 41, Joud addoeas 200band alacl with 8% (=1 (et
o] lype 41 and enter the agynchrenous line curd
parameers For each of the two lines tied Logether al
the HEITC Tigiribution Ponel by 2 BOO3P cable, All
D¥1L primary registers and secondecy registers for
Ue [wo zelecced lines oaill be prinled out uod the oxe-
ctLion plis will be repeated.

2.1 DV Modewm Control Lloit [Niagnoacics

Halh On-Line (ITEP) and OF-Ling (DZDVE) diag-
nagLic. are provided for the DV MCLT, The (o-
Line diagnnalic lests che MOCU feataees with Lhe wid
of & modem o direel ok te another PIIP-11, The
letlurey may aleo bo checked by connecting a direct
link Lo inother POP-1 1. The OF-Tioe dispnostic usey
an ARG est connector ta test the enire MCU, [0
uddition, the (W Lipe DZDVE diagnostic uses an
1325 Teao Conneetar wjest loe BMOCL and data han-
e Ceutures.

Threc 1est vonliz eeutions are provided: cen OIT-Lioe,
and o Gn-T.ine

1. QFF-LIMWE

i, modem concral with HRAL 1esl con-
nuclor terminatian

by misdem cenarol and data handling
with an 11325 Modan Tea Con-
nocvar (Figurs 3T und 5-0)
2 (PW-LIMNE
. Twn maodem loop-pack-around

contigurarions.

Lime Terts — The OMF-Ting Tesls reyuire two egquip-
rigol conlicurations (Figores 5-6 and 573 Lo achieye
INN pervenl wstiog. Hacdwars ccquircments are ad
Fallnws:

| PTaP-11 writh 3K core
1 L1 1-Adh Syurema Unic

1 Ol 1-BA, DYII-RE, TPYL-DC S-loe
ETCLpR

I HERI Tes Cunnestor (16 linea)

l H25 Modem Test Codneclor {1 shipped
prr Y-line proup) (DEDVE auppors Lo
L ol iy aumber of H3238 that may he
avallahie)

BT K Cbley

| MATNDRC-11-DL0YLE Diggnastic
Program

The Mardwyre 15 weembled per Figarcs A and 327
DEDYE i operaled per MAINDEC procodures.
Iive or moTe passes in cach conliguralion is conaid-
wrisd o ovald test.

523 Vodws Cuntool Vgt On-Lioe Tests
The Om-Line Tesis regoire lbe equipment con-
Fipwration shown ia Figure %00 Moderms vsed in fhe
conflirucation mey b= Bell 103, 201, 202, 208, 209, ar
eaivileml, wod must be of imilar fype. Qne modem
moaL e zoencebal 49 The 1311, the olber modem, wl
the ramone.

MOTE
The Un-Line ITET slingrusfic may alse be ksed o call
oiber FIVE-11 test st o goil §5 nok resicicted oo any
twn wiven lioes of the DY

Frocoduress foe cacn On-d g est e vy Follows:

2 LIYE - Procedure

1. Assamble hardware per ligure 5-49.

12

Connet 5 modom to Ang Lizte.

3. Estahlish 4 gumoecton with the remaote
awstem ar teat slalion, '
4. Opecale MAINDEC- | 1-DZFDYVO (ITEF)

per MAINDLUC procedurcs. Tlse Lhe
extzrnal Teopback mods.

J.0 Live or moTe passes ate gonsddered o vulid
led,

531 TOGGLELN PROGRAM

Thig wsl caervises o synchrannis o In svstem test
mods [} using Syne A = 2268 bits per clitrucler,
and oo perity. Twn syou churuéters are required For
svnvhrooizution. The eapsirgiter transmits chree
clagrlers: 226, 2240 127, The regeiver rowEn Hecive
atter meceipl of Lhe oo aynos and slores the 227 in
COoTE.




When cogaling o lis progem, the opector shaold
Jepodit che addraas nf the IV Sysien Conlrul cog-
isler on lugulon OO0 wnd depasic the Tine nomhber
uisck s best in gedlress 1002, Alver loading the tesr, ser
[0 1A ennsiele swilches, depress LOAD
ADDRESRS, and depress STATT,

1040 :
1003 -
1604 . L2700
100 TTICKE
1D 12757
Fib172 40
Li14 177776
LG 13700
201 1000
1122 1]
11124 GIral
HI2hR 15
14X 10102
14142 A0
11134 A E
10046 203
MELSET: 1041 12710
10 = ETLEN
EaMCLE- 104 270
FlMa 17
RITICLE : 1050 12705
052 L7
1054 TIKT
[4LGSCL: 1156 120512
KD 5013
1082 R3S
[ L0574
1iws A4
LR TINEERT
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APPENDIX A
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Figure B-2  P/SAR Pin Conoeclions

Ex Symchronnws ¥ode Chperaclon

Swuchraminus dala appears as a continoous bic stream
nl comtigoaws characoers ac the input to the receiver
with ro start or stop Bite. Character synchronieiion
[the ~fTamine” of this continweus bil sirsiny 2o
churaclers ol @ predeizeoned lved lengih), muoac be
sccanmplislied by @ coamparisnn of this bit stecam and
a wFinchranizatinn sequence. The PrSAR 39 desipnsd
to accommodate internai o1 exleroal cherucler syo-
caranizacion by progcam cooleol, loleroal chaccier
synchronizalion = used v ihe VI
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. Tndivates al L previzaady tesriend elararter mas not
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Trbd: B-3 (Crenr)
IRAT Signals

Timation

— .
Fiuy Mamber T/'0 Kane Symhnl
11 ECCTIVER REGIATTR | RRC

CTACK
;
17 MASLER KESE T HFE
3] CUNLROL RBGISTER | CHEL
LOAD S IROBE
2 MATCH CHARAULEE | MHEL
HOLNTST F:FE_ET'F:R
LIIAR STROGE
1% RTUTIVGR THRTT RT

“This Titry (30} percent dity cv=le clock prisvides e
Laasdoc resafae Linomg,. The meatie assif3og fooawe & Linh-
T it wnlage, ‘i.?l H: in n lansl=vel inpar alries. ‘I."IL.
shils daba inte the BECELY B BBGLSVER oL & bar cale
deleroned by EME,, RME; acd RME;, Synchranias
rqrretinn TaqiLires tFat rhis negulive rans Hon asca al
the center ul ez Jula il

4, [igh-lreys] _n|:|1|T1.‘-.'||1.-13:|'.:_ Fpge npRieil L s e oo
riming o<1 cantral Tigic ox an ills slale, seis U con-
renbls o Ui Moo Haldieg Beeter 102 idadessl

ou Lol vallane, ""IITI!T' fomete rthe contonrs af £1e Wnkch-
Chnrpster Holdlnp Regizter, rhe MORT, TR, TE, 'k,

nnd] O adqieta re o lowe svel satpue suliage, ¥ny . Dol
Jdies mt elest the sonben s ac U conlsal ragsicr,

A dooeders] Lot waltape, ¥y applied ro CTY {pm &)
erehles e CRT. Imant, & Sewdevel mpod val lge,

Vi aopliel b Eeadine erahles mowls Le D 5L vpe "
Labeiies wl the Conilool Bkl and Lyacs i1 with
Lealonl Bits (EFE, PL, BM %, BME; | BME, W15,
WIX5.1. Thia line 32 hard-wirsd ta oo level fnpnt

v Lage, "r'“_.

A Lowedewel inagt valtame. VL apsdies ro CTY (pin 1)
ciirbieg the MTIRT. apad. A lowelevel inpa . wolluee. Vg o
aop el L Uis lizw v biles dnow L o I62 5T Type®
Larsaga nf il I'r1.rt¢'1-|3h:1.-nr:r.'::r Thnlting R=gizter und
Teads it with the Fllch-{hmacter Registen Jata.

BHE, —MHE,. A kel icpar wnleage, W) p o epplied
to tuz Tz disrhles the Match ™ot Hidd e Hepis-
Let. This tirz rew e saoled w oo d-wired Fe s Jome-lew]
apul vollane, ¥q7-

The 3oviz] aput s sirsarn meesived o s B caiceis
Uie Peceiver Bapis oo Jetanciecd oy che dnrscher Izigt
FE TN T P E o E1 1L T o

An exumple of svnchronous timiog 5 shawn in Fig-
arg B3, Thevice pperaiien is progmuromed subsequent
tn being forced into g idle she, The PASALL will
cneer 2 dafined -idle qrate when che Maser Tegel
(BB} line is sirobed to 2 higa-level Inpat volagee. Th
Lhis stute, all timing and control logic ate resct, the
conlents of the Receiver Holding cepister is set 1o a
high-level oulpnl vollyes aod all cuiput flapy are
resel Lo brwelewel oupul voftuge, Fhe ME also
catres the cnnrcem ot the Maich-Clarcler 1Lalilng
cegideer ro be resar ta 3 lowe-lewel woltags.

The Cantral rewister in lnaded by hard-wiring CRT. oo
u Jew-level input voltame. which defines the iaternal
selchoonous mede of operution and “times onz”
clik rale welechion, charucler Jength wod selected
parily T reciiced, Tahle T illusiraes all PLOgrum-
mable synckennnus Toarmans.

Chacecter synchronizetion t;om the deta stream
refl) 0Tes TECEDVET [ecornilion o specilic it putternis).
which celing e melabive pusion of svochrooous
choavaclers e the data strzon aind fulseguent chacig-
tor agsemilny.
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Ficurc B-3  Syiuclconous Tining Laumple (PASAR)

Progrummed For tnterinal sharacter synchenaisiien,
wilth 2 bigh-level inpus volewae an the Syne Search
livie, il Becerver Flaldioer cemsier 3s truospurent and
g contenls ane identaval o The Reveiver repdster, The
data acream, gate] intn the Recciver Tapal (K1) by [be
neracys transitiog of the Recciwer rogisior Clusk
fHEELC, shifts throough the Receiver cogister and is
vompured with the preprogrammed charazecr in the

Tl K

Symc Mode ool Defioitios
Contral Wird Charocter Fovimar
B W by
WLL bk
REspEp Data Parity Bt
b I A B I Bits Clieched
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[ 1 F Evan
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L1l ooan B Chdid
11001l 3 Faren
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o ad i 244
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1111 X% i haT
b Sy Lo 97 MO Mode
iWhen RME, = 1, the raoriver aporatzsin the
itornald chomeler SYC muody, 23 rogaioed Ty
taz DVI1.)

Milch-Charucler Llolding reaister. i '

A mateh, indicawcd hy @ high-lovel puipul woltage oo
bfwtch Detcor (M DOET), recwrns the: Recciver Holding
repister to its pon-tranaparsnt scate and inicializcs
Lming soid cootrol logic, buc does nat set the Taca
Recemveed Mupr o o bdgk-level outpu: voltage, The
characler fallaw g [he moalsh will be wcwoslecced o
1he Recciver TT|'||||Er|_|:I; rI_'_Iil:i:ili:l,' al he m-;.l::;i?l_ sl e
cointer of s lasc hit and the Daa Recsived Thag i sel
2o 4 high-level curput voltzoe. Depending an line dis-
vipling, “his Lisl churacler may wso be a2 synchro-
nixing charaeler, in which vise, MOLUT will continue
Ly he a high-level aulpan wolbme wleae the Dalo
Received flag iz acl. Thersfore, sedquenos varfic o
can ke perfarmmed by the systea. Selecunn nf a ward
leogth of Less chen eight bits cavses the most signifi-
vantl bits ol 1he checucter to be Farced w0 a Jow Tevel
T T EIN '.-|||',.a|_1.n¢.
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" progracomed, pacily s velied vpon receipt of the
center of the parciny i whiclh i vhe Gsl bid ol g syn-
chivonnws ehavacicr, For woned Tengihis Tess chian gigh,
hiwa, the panity hit appears immedialely oo the lefo nf
tive lage it in the characte:. IF a parity crror exists, the
wreocdated P remister is set to a high-level output
virllage,

Transter of & character we the Receiver Halding regis-
ter sewi the asmocisted Drata Received Roginter flag
(DK L w bigh-leve]l outpec voltape. IF the Deata
Feceived Begster Mug hog wlreudy been wer to w biph-
leeel wtpul vl gml hies ool been cleared by
calerial Togic, e Zeansfar of o charscler Lo Lhe
Rcaciver Haldlng regiarer cawses the e ions cha ryc.
ler te be lost Cwritten ower) and is alersed by Onzecran
erur Mo, which 15 o hdrh-level outpor voltape. In
noeetal ngeration, he Lo Beosived Qupe is reset o
TIRET: when 1he Roooiver Haoliling reisier i secvged
iualoadedy. The status flags, TEoand OF, are also
provided with an extcrnal ceact SFR. A low-level
input velage on Syonc Bearch during the negacive
Tansitivn of the RBRL pruses character synchra-
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77T

niraon to e last and initiswes tranaparcncy of the
Breeeiver Holding register.

B3 TPTI4RERE SYMNOCHRONOIS TRANSVITTER
(PF5AT)

The PAEAT is a procramzmalzle tranamitter that iner-
laees vadable-length, purullel-inpur duta o a semial
vhunnel. Lhe transiolee converls parallel characlers
i larrmig ﬂ:l_llrlPiﬂ',ibIt!
with all awmadard syachrenons, aysnchecnous or
Impchronong daca ecmmunications media. Only avn-
chronaus cperation & implemented on the DV]I;
‘berelore. coly svnchronous opersiion will be
discussed,

el s seral dhada s lreon wol

Figure B-14 iz a hlnck dizgram of the P/SAT. The
P/BAT internzl conteal memacy, programmable
from the devive ermingls, congists of o Control tapis-
Ler sl o ULy C hariswer Flolding repisler, Cuon-
Ligunts, scral chiaragues are tranamilled, in fha
svmchiranaus mesde, wicth the aulematic inscrtinn of &
programmanle  Fill ([dle] Character doring  the
alacnes of parallel icput daca.
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ci, O7 e ",: Ha
wa. Ln = e, Trimamdcber Lolbding TIIEL
Miz L8 2 [ Ty Eevigter Lo
gae o (T
T'E IE1IE ;: E ;:: Fili - acier Heludirng FHTI
=0 s A ™, Rﬂgiﬁlﬂf Lisd
“HRE M3 T [ FR,
ht Clia Bl o7 Ly Dizablz* Yen
we Oe L
":: :—" R Rl mcter e line R, PR,
= [ | EE ] .
THe. im w :nl Reisier Tkl !
rHRL []za 2 - vps H
Frsnsanit L2 Healoling 1y THe
"o Register Tkl
Figuee B3 [ASAL Pin Coonestions Wond Teugth Selscl WIg, Wis,

¥Maz wsed 0 WY smepckranace npeatar,

B- 11}



IMin Nuwinher

170 Knowe

Tablc B-6
PFiSAT Sirnals

] Syrlnl

Fumnctici

LA

Vog POWLR SLITLY
LVED PARITY ENABLL

FAFRITY INHIKTT

COWTESIL KHGISTER
LAl STROSE

TRAMWSKITIHI

| WFGIETER. CLINK

CLEW'K KATE SLLLCT

WOTHE SELECT

Y

T

8, -C3;

=3 Yolr suanly

A Lovwdavel dm et voltage. ¥y . impelizd ta CD (pio 22
coablea the EFEand P1iwonts.

The Feen Turice Enable brpuland the Parisy Meidhit
Inpul i Lhe Cantre] Regisier, in canjuncsiim witl tha
Comtrol Repwter Load Sirobs, salecr even, inld o no
Tetily Lo bhe gonzrated by the Tranznmitrer, & highd ol
irgeut vl cags, V)|, npepeliad to LPY solesls even parity
arid a lows-level jopul woitage. "r’“_l. erl welv, 0dd paeity T
a loer-lowc inpul voltzpe is applisd [ Parify lohhil. Tl
and LPL jrs switeh salaetable L Lz aporoprinbe il
winlte e,

I Elh SELCCTED PARILY

VIL v, noo

YL Yy LYEN

¥ i HONE
X —either Vypoor ¥ Wher prosczoumel, tho appIopTi-
utz parily is 2eacratad Mollowicg, and iz couliguoug with,
the Just dala bit oty chemwler.

A Levwdewal i put volbige, Vyp , apFLad o CDepia 22)
roubles ile CRL iopuc, A low-lawrel jupat vollage, ¥y
|;|'_1]'.-]f-re|| tu this lime roubles THD Taschae ol e Cantrol
Rgrstes and loada it willh Coutrol Bita (FFR, T C5,
£9, MY, M52, WLS, WIS, ) Ths line is hard-aired ro

“a soarJevel jupuc woleags: V.

This iz u MLy {307 perzenl dwy cpelz ok, The sogitive
wein, wdge of B Clock ghils dats sue of dre Traneoictzre
Eepeister al o Times Oz rale bit as determined by e
Contrel Bils 09) and U4, ond provider the basic timoe
raserer e Tor all devics Nune ticns.

A liw-teve] input vollags, Vi o applisd 1o CD enables e
5, and C8y inpels. Thase svao lioes selzet tha inbaol
Gock rare Fyizlen ralia o producs e teanemiloer bit
race delinal by the Touth "Lahle hefow:

Chg cs) RFLECTED CLOCK
INFI'T RATE

¥rr. WL 1 X IT RATE
VL Vi L6 R LIT RATE
VI W 32 X TIT BATE
VI VIH & X BIT RATE

rrees lues zre hardawiced fooo lowd escl inpuc voltogz.

A lone-ae] input wollage, Wi, 2apled to C1) (pin 21
cnaales the MS, imed W8, inpats. Tacee lines sefecl the
TCATETI LT SIBrLling s,
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Filele 16 |:l'_'-|,|-:|'|ﬂ
FiSAT Signnds

Svinhal

Fin Mornlser 1/ Myme
—_ e |
!
114 DATA NOT Al A EBLE  1kAal
RESET i
11 | TRANSMI IR TCO
CLOCR QLT
(2 DATA RIT AvalL Al | Da
FTL.AG
13 DATA DULIMIT: TR
ENDOI CILALACTLR :
14 TRAKSMITTER PHIE
P IIDLDLNG REGISTER
EMI'TY
15 MEASSMITTLER TR
&1 STLE OUTFUT
;
He! CLEAR-TO-SEND s

Function

A bowebevel dnpal viodlape, V) ) Cnoplied to CDzin 22)
st es Lhe DA drezat, A Low-dove] inpat voltags, Vi,
applies] e Wiy e -2so0s the Date Bat Asailaaic Flag.

Tri valpul i 2 clock af the transwiteed 3ic cate. The
nagibive geninz v 2w ob this slock corrasponds to Cie con-
Lar ul ek traremitocd data bit. The positive acing edas
vorraszonils b chye stort o 2ach datz hit crupzition. All
wireelurms n chis saceiticzr.on oo vefeseneed o TG

A hreedevl Inpus vaicazs, ¥y applied v CT {pin 22
erarhles the 14 inpot. & beslh-evel oot volaze,

¥rygs om s Jine dndizates faar a Fill-Chaactor Fas hean
Learsril lea || givce w chapote: oas 2o loadzd into the
Toanzrnilier Hiding Besizoer v the contar of 21cast
Bic ol = Syrechrormey Chizsoter,

& [ovarove] ond ML 1.'|'_|||_;-|EF'| | LrrE, symzhrannog triina-
miszion indicatcs that the las Liv ol o chamsler i eing
Treimsanil o] .

Alewr-level il veldlove uaclied to CL (pin 22) 2oables
the THRE inpat. A bighdesel swlpot voltuge, Wi 2n
thiz (i Ind.zatzs dhe Travsirdt L Elolline Bevjcicr is
erUIty ant has coacefaoced il conbarly Lo the Timsmitoer
Lunriztar and imay be laadad will o new chosaclee, Thiz
Lo pesce o glavelevel aurpol walliags, ¥ ey o when THREL
ttes o £ Joordevel o wostage, Vg

The rontentz of the Tianantier Hioliing Megsier arg
sevially dnfted cur a. an WRE weovelomn on 1his line pro-
vidad that a eharacier Wi hanl! dnks Lhe Trimamdstze
Eleddine Bznaster prinn oo TiA Flae (o Synchoonous
Blode). [f & chareeten wae mod ook pojor foou D4

Llag. the cesntenls of the Fll-Charpeter Begigter are trans-
mitzc ai the ned chamlor,

=12 Wairy Bapplr

The Qlear-To-Bead Crnleol il ey or dimbles oarce-
mizsion as & funetion of Uee slie of 2y Line, & hirh-dorel
L'lPI.rI: wl:ag:', rTH' ininELes sevinl il Srarpmmdsaion Tl-
wivted] g ohacnetor Ras cce Inadsodinbe e Tromgeibes
Helding Rapdstar. A lew-lee! inpul velage, ¥ aoplal
trn i line alurioy, trunariszion £1ows conipletian af Ul
chazazto only, alies whizh the outper will eaatines
raark uncil a Wizl -lewel g eoligge ie applisd.
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Bin Numiber 1} Hame
] BASTFIL 1RSI
19 THAMNSMITTER

[
1

HLILENG RLEGISTER.
14140 GTROEL

FILL-CHARAC I ER
LIOLDIMG REGTS ER

Py PUWILL SLIPPLY

CHIF MR ARLL

Talide H4& (Tl
BisAT .‘_i[a.ﬂa]j-

Svmalul

Funetivn

BiE

THTT. ;

KL

{n

The msing gz of 8 -] ingul woelee, Vi, apslial
Lix Lhis cime reeaes fimeaz and conual lagic e idls siale,
sns THIALE, e conzcnos of Y Fil -Choacier Fehlig
Megizter, aod TR v a izl -lewal it et viltige, Ve

Alowelzvsl apreoveaze, Vg applied te 1 {pin 23
@oables the THRL apr. A oo level dnpmal vl e, VL
wzzlecs to thus Eoe craldes TR Tercaes o ce 'Trins-
muittor Lloldiaz Begiste s and “maeds 50 wiln e ITing-

mdetze Lol Ziag Bogisie dava ol Gerses THIEE 1o e

Tevzl outpozweliage. ¥Wop . A bigndeve ] insal vollige,
Yoy 2pier to tis e diseades vre Pronanii s Holding
Brsimicy.

A e levrl Inmne v b, WpL- TRl to T pin 221
cizhles e FHIEL jnsul A Lowelews] input waloage, V-
applied o ik line enchles 10 1 kehea o tee EL-
Thuructze Lloléing Reziste s and ass ibwille the 1ill-
Tharacter Weygister data. VR ~FRa. A vighaevel ingiu
Folluge, ¥ 1 nplied fo phis Joe disables the Coateo!
Fomiator '|L|:i:-i i1z iy he slreezer or srd-wired oeoa loes-
Level input valtapc, ‘;.-'"_.

Cipgang,

This vz concrolz the dueennzet asocialzd st s bl
irpens anel Eri-Srate oviputs, & legl-levzl e ealige,
Wppn piiey to this line removes o o susl-pel]

o lpaie cruain: them oo Boct, Deivers of disiblad inmg
arereuired oo osink or soures cancel, The T lines coa-
trolded by Cluip Dizeble are defiacd Selaw. o Lle T
the Chip Leanle ling Las koo hand-svivad 1o low leeel

inwt vl e,

INFUT LINES IELSTATER
OLTPLT LIYES
THL THEL [,
Bk F1IEL IHIER
Fl IR, —FERq

£ -, TH: —TR,
WH, MY WLE, WL
11414
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Tabk: B-b {Conk)

F!5aT Slrnals
1N Number [0 Mo Svmhbnl Funcliom
13, 1% FILL-CHARACTER FE., -Fhg Alew-level inpot volane, ¥y . epplied 2o €D ipin 1
2i,a HAOLEIMG RECISTER citsbles the inpats of the Fill-Charzets 1kpldiog Bacstor
31,443 DATA INPUTS aiC seasicied Load Strobe, FLEL. Parallc 5-2ic aharnc-
45,47 teesare inpie into the Fill-Chavaeter Haldiae Baneter

33
56, 36

3940

I E AT R
FICRLL 2RSS BRI
CATA PNPTITS

WORD LENGTH

T, 18,

WIS, Wi

wach thie FIIRL Stoehs: (pin 200, 15 a chavaetzr of 1ocs
then & hity Tiss been seleeoed Ty WLE, and Wls ) endw
the least significant bits 2oc accepted. Thess jopats ore
awitcl selectabls o the apasopriaie oipot veliaoe.

Trazing Srchicarzns teansmission, Uz Fill-Character is
tsrrited i o cnaecter was wat loadad inta the
Transczist k2 Holding Ree bz prionr 20 a DA Flag; e,

the Tiamsorities Holdiog Registes d C sl conczin a

cl aresiei =0 the wonoer 0 Uhe lase bit Being traasmitted

P the Trmisrsitier Begistzr, A hiph-level icpoc woliaze,
Vg will causz s high-level eatput voltage, ¥y 0o be
cansonitied, Teast Sipaificant Biz (ER, ) to Most Sienifi-
cznt Bt [FR b order.

A Jolevel dnpn e tape, ".-'” capplied ws ST a0
cshles e dnpals toothe Trmseeilier Holding, Regisle
anl iswnzinlend Taoad Sirobe. THRL. T a character of teas
than & hits Aas bren scloceed by WLS, amd WLES, 1, voly
T least zilcddivunt bile are ucespbed, & high-level wolpol
wio o e, ‘n."l H will ciage o cghelevel o dpost, yilage m |a
Lirsrni Lesd, Ll Sageiloanl Hie (TR we Mes? Sandi-
crnd BLTTE Fonder

A foee-level inpur voltagze, Wy, applied to CD (pio 22)
coag bz the npis et the Coccral Bemstcr and Load
Steahc, CRL Parallel 3-bat characocrs acs inpuot inco oo
Chontral Begiscer or oh che CRL Stoote (pin 4 ), WL,
and Wlaq e cet the cansantred caaractir lzorth tom
Fiwe: O oun izl (R hits dztaced Iy the Tonth Takle
Lalow:

Wik, WLS, SELECTED YORIF LENGTH

"5.-"-|-T_ "5.-'“_ % BITS
ErTH vTT . BITS
Vi Vm % EITS

WLa, =2nd WLE; ara awitzl selzctaalz to tha aoocoprints
it volrape.
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The *SA01 will eoter wodefined idle state when the Tubk B-7

MR iy sinehesd W oo high-level ioput velture. In thiy Y NC Mol Coni ool Detmmition
sl all timing and coneol Lheric eoe resa, |he Trans- -
mitier Registee Quipur anntinnes o oy, Lie Trais- Contral Wewd Characler IFirmnt
mitrer Holding Regiaer Aag is ¢t o a high-leved -
outpul woltyee, the Daca Delimit; End of Character Wow
(AL EOC) Mz 35 sl Lo Lowe-level oucput valtams, MMLL E Added
ard e condens ol the Fill Charpsiee Llolding regis- S S 58S PP Drara - Parity
torane forced g high-level ol e, 1211 E Eits Hit
Al crumerle of synchronaas timing is showr in Fig- oo A Cihl
ure B-6. The Comirol cepister 18 loaded by hard-wir- ([T T T 3 Furri
g DL L i LeweJevel japul vultage which detines [ VR I T 4 3 e
syachronnus mode of npersiien, daricler lenglh, 010 fr nisl
acleeted prarity if requirad, and cthe Timss Ooe gixck oo nai F I"epm
Teee aelegtion., Tuble B-T dtloacraccs all che prograne- oo 1 X F Sime
mable synuhrunows churweter fommuta. nirnnon )
Lot nini y Fuu-
The charaetes tansfeered inga Lhe Trinsmit ke Temiy- Lol n| X W Pocaqie
por CFronm the Tranamitler FHalding register o The il Lol l.an o kL
Charaeeer Helding regisier) is dotermined at the gens I o011 ol & - | Bem
ler ol the Lt Bi? of the character bheing cransmitoed. 1111 X y | Feons
—== -~ ]
Soma to SYMC Miead=
25, [ —
WR _]
HWHFRI _-—|_| ' ; - =
eet LML UL UL UL LU L U LU LU LU UL LA A L
I -|"-|T|H| [5/4 a[r[a]r'n] FETPTaTR [ o] [E R[AF[[F[E]= 2. 5[7 F]
L"I-’.F!ﬂ:TE:iiH !'."|.F.‘.|'\ll:-|th;2 l'.IILII.'.I-:_.-iEF"#ﬁ - :PQR:E._EE‘I'l
MOZT [ ’ - |
e - . [ - S
CRE il U
33,FA [s[l [s[A[a[REITHT T2Tm otk =Tv w] fefafefa]-Jefe afsJeTeTe]
' ARl - I Eh e~ I CHGPLr—cR¥s r-.-'_.:mun_-|:.--.'1-E|7."".--. :
e I
EFR L . LI

=1 REE GHOAE L3 BIT 3872 CLOCK (a0
[ L]

Figure H-6  Syochrooous Lioing Lrample (B/5ATS
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LI- 2L thas Leee, o sharagter bas been Tnaded into the
Trsiitter Moldiae register, the Fi Charporer v
Imaded inre 012 Transmiteer regizter ut the end of Lhe
hiv heing trananittzd and o Dasa Mot Avpdlails
COHN A D g de qet ve o hgk-level culpal voligge, This
Pl Characler will oe cepeislly rransmiticd until a
charpstee i ksl indo the Teanamittar Holdine rep-
i<ler, L which tme, the DRA Flag is ressr, the Lil:
Character will e completed aad the newle-lopded
eynchronous chazieber wall Gollow o puousiy,

A heh-Tevel o vollage, on the THRE fag
mnlicales chan the Trasmiteer Holding regiaccr is
npry and reavy he Doaded with g cheracter. Date on

the inprea of the Transnditer Lloldioer resstec s -

Jouded when che Urunsmoatigr oldiog Toegister Taoad
CUPTIET S Hirne s strahad Lo Tosa-Tewed inpuad voeltage,
Mg 1he THRE Nag in & loa-leve] autpos voltage.
This data muoac he stable prior to THEL goine to o
high-loval iapat voltaps. since thiv remster is w zet of
[ lasches which are ensbled by TILRL,

LY the Cleic-Le-Sens (0TS line is al & Toese-Tewel inpuat
worl igze, u= il Lke T aamamitrer zegiscer is in the process
al Iramsmitting a character. the character io Lhe
Tranamitter Huoldiog cemster will nol be translerred
duwn 1o ke Toansoller rezister and the THRE flag
vl rennn al g Toee-level oput waltage. Baiging the
T8 fire hices lagh-lese] irpuoc voltage, ot completion
ol tamamigsion of & character from the Trunamitter
register, canges the automatic transler of the chara-
tzr in ke Transmitter Holding cegister e the 'L rans-
riiller cepister whick Tocces (e TTIRTE flag in he set
o el lgvel worpul eallage, The selscocd parity I8
Ashded 1o dhe dars duricg the traaster o the Trans-
rliteer regiater and ferial transmission 5 indtated ws
ar MRZ waveform. A Jowe-level copul valleee applisd
to CLUY dering (mmnsissen alluss complzing of
thal chicasize valy, w0ler which the desice enters the
wlle sbanne ord The ouepat w il coatinee oo mark uncil a
high-level inpeal wollage is applicd.

MAaFE (1) e

SPACE(D)

The Duty Lriimit/Lad of Claracier fiag nas heen
provwisded o mcdicue the transmission of serial datw
e she Travsnuiimer regisoer outpue.

The Data Crelitniver; Lod of Chirusier Mag is delined
ag a low-level outpul wollips duriag sansmisggsine af
che It bit of 1 synchromens chiaracier and when the
FSAT s n Dhe idle suate.

4 UARLD FUNCTIONAL DESCRIPFLIION

The UARY s o MO8 LS] device packeged oo 41-
Pill ) LA T L:||=r|p|:l,.q: sttboyslern [hil Lranosroits
anrl reeciecs agspnchronong daie n duples ar half
doplex aperacor. The receiver and ranamitter can
opcrute simultzneazly. ‘The trensmittzr sccepts par-
Alle! bpary churusiers sod converls Lthem Lo i sesiol
agvichraruc s vzl

The reeciver aoecepia secial asynsheranoms Bina ey char-
acters and enavertr thern to a parallel satput. The
recciver and rradamitter clocks are separate 21d st
be 16 tmes tae desiced baud rate. Uhe allewuble
claovk rate oy 10C 1o 160 kT,

Caontral hics are providad to sclect: charaacer leapsth
abf £, I 7.or ¥ bis, (exeluding pazity] mode, odd or
evel pelity. und ooe oo twa stop bits for &, 7, ur B-bit
charaolers. Lar 3-bil chacuelers, [ar 1-152 st bls
are usesd The Tenoal of o vpial ir|'_|:-u'._-'-:_1u'l|_‘|||l werisil
vl s sheesno o Fogure B-T,

Both the receiver and trunamitier bave double char-
acter buiTeriog so tbal wl leas! vag comoplete chucicier
i alwavs svaileble, A ceeister s alao provided Lo
slure renplca! nlfurmalian,

A block diggeam aad simplified ciming diagram far
the TART transmicter are shown in Figure B-H. The
tranamitter data bufter {boldog) cepister cun be
lowded with o charzcler when Lie TRMT (Trazs-
mitler HWulfer Faogpuyd ling gewes high, Loading 1=
aceornplizhizd by generating a abort negative polse on
the T8 (Data Strabe) line, The positive-poing tralling
dpe of the D8 pulss perlorms the Load userulion.

WELT

SIR3T CRARACTER - e -——* CHARACTER

START DATE | DATAZ DATLF DATES DATAG DATAS OATAT JATAG MRITY ZTOP1 3FFP START DATAY

rFY---T - -T- -1 =rr="r—r1r ] -
1 L3pd | 1 | | P MISE 0 1
S W AU PN M [P TR NN R E— -_ -

11-2205

Figinre B-T  Foarmac of Typical Input/Oulpul Sensl Cliaragoer |
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The clharagter s antpmilizally wcwoslerred o the
TIART transmiter 8hilt Regisler when this register
lecomes ey, The desired start, slap and pars
bite are udded to the data and transmission hegina.
Chne aasieenth of w b cime before o complete churae-
e I:'i|||.'|||:||.'.-:| =lups ":-i|~,:| ks Seen Iri|n$rnjl,|¢:.IJ, Lhe
B | Fne ol Charaziert ling B h;igll ard Temains

HERL N

in thrs stwie aoll rosrmdssior. of @ oew character
huagin.

A lock dizgram and simplified fiming diagram for
Lhe AR receiver wre shown in Pigure B-Y. Serial
asznchreonuns data is seni W Lthe 31 Senal lapat Lo,

v LRRT
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Figure B¢ TTART Roceiver, Biock Diagram and Simplified Timing Diagram
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The LAKT weirshes Tor o high o Jew froark w space)
L slinn e the &1 Tine, TFAbs transiionn is delecied,
the seceiver inaks for the cencer af the start hic as the
fizer sampling point. 17 chis point is low (spacse], the
signal s waumed to be o @ulid stact bic 2od sumpling
oolimaes «l Lhe certer of the subsequent duta and
step bils, The claragier is assernbled Bl by bl o 1he
recaiver Alafl Begisuer in acenrdance with the corceal
gignais that dotormine cthe ramber of dara bits and
stop bits and the ovpe of purdty, if selecced. If purity is
selected and dues ool vhech, he PUE (Keeeiver Par-
iLy Eooory lime poes gl 10 Uke fims1 slop bal e low, 1he
FFT {Traming, Frowd Ting goes high, Aler The siap
liv is samples, the reeciver transicrs in paralle] {the
santents of the Teeciver Shift Register inta the Teceiv-
67 daty buller rholding] rerister. The receiver then
seas Lhe LA (R eveien] Tl Available) ne aol Leoos-

fers The st of The framing ceear and panly crror @0
Ll Siatos Haolding vegister. Yhen the DY 1] accepra
the regciver outpac, it drives the BEDA (Beaet Date
Avuilabla] line low which leacs the LA line, 1 this
line is nol cesel belure o oew caacacier s ransferresd
L The recesver [lolilboe register, The OR (Chearriaan
e g Tigh and is held rthees ancil the nest charac-
cer is Inadad ins the recciver Holding repister.

Ligruce B-10 s o pingssigoal desizaation digeeom Tur
he UART, The funstion of eich signal is giver in
Uithle 3-8, Tr the Functinn eolwen, the seferences tn
Tl avd Toow sigeies ars wich reapect to the pins on
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B.H 3106 256-RTT RANDOAT AC'CINSS MEMOK Y
(R4

L ke 3140615 a high-speed, fullv-decoded, statos hi -
lar 256-bi. open collectar BAM in a 256 » [ con-
Myuralion, The 3106 is provided with a tri-staoe
autpul oz allnws op Lo 38 devices 1o be connected
ta a common g linc.

Frie Lvole = Lhe complement of the infarmatina at
Ihe ilia impul is wrilten ioto the selecied location
when all reemocy-enshle lopus wnd  write-enuble
input are Tew, While tho weile-goable topul s Lo, Lbe

autpue ia in fhe high-impedance state. When a oom-
ber of cutputs wee bus-roonected, thiz bpb-imped-
anie vulpul siale will ngihes Joad oor drive e hus
linz, hut il will allowe the s line to ke driven by
ancther active cucgpot ar 2 passive pull-up if desiced.

Read Cyole - The stored informalion (conplemenl wlf
saformmation spplisd ol the data inpoel during The wawe
vreled s availahle ol Pz aulpo when ihe cnakdc
aapwts ace low, When any onc of the memory cnable
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AT Sl
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REGISTER (FLF()
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MERDRY (BOM)

Tae TM 03 is a [024-hit, bipolar programmuble
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B.A% THIAL BATD RATE GENERATOR
[CONISO1E]
LUhe dual buud ratz gereracor programimahle divider

(UMD G 35 sun M-channel MOS/LS0 devics ©

sapahle of gencealing 11 eslerpnally selectusle [re-
quenzics from cicher an nn-chip ngeillalor o an exlers
nul input Irequency. The wnit penceaccs |h
svichronous fasvnchronous frequencics a8 ahown in
Tadsle BY Jur addoess inputs select one of |6 inde-
petdenl tecciver or [rausoliller freguenciss (1 ipure
E-117. :

The dual baud rale geoecilor s esseotally 1 pro-
cramimahle [S-stape Feodhack vegisler, An anlemol ce-
propramniable RO permics ihe genesation of the

Frespeney scheme from sn incernal crvstal clock or
vist i galermz! tnpul (reguency. Address inputs may
he stenfed o TOC krsdead, 1ol duples {indepeodent
receive and transmil Frequencics) wperalian L peos-
ginle with the COME A

LIl al ane ol Lhe I'ruqu-;:un;:_'r' A LpLts p-:l.'l:l:l:il:s
gn:m:l'arinn of additinnal diviginn s ol The snasler ologk
Irequency by curcading OO 6s. This may be
aecomplished by fecding Froeguensy ourpuis intn the
XIUALLXT input on a subsequent device.

The COMIIE gy be Joven eilber by an eateroul
crystal o TTL logic level npuls, COMERE pil
eyeirnmiente wre shoam in Figere B-122 pin funetioes
wre described in Lable B-10.
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APPENDIX C

EY‘HCI—IRGHHLJ& SERIAL DATA HANDLING

This appuadix cortcos w discussion of the prine pics
of svnchronnus secal lahi transmission and recep-
ten, followsd by deseription: ol he sehichronous
receivers and iransmitters gacd in e TR Sywchro-
noda: Wulialeser

C.1 DMYARY DATA TRANSLILE MITLIODS
Bitz of binary dala are consineoly iranslerred
between Sigtul machines By changes in currenl or
I3l muy be ransferced in oscrial over o
ainpgle line, o inoparallel geer several lines at onee.
Tae trunatzrs may he senchrongos, in which 1he exact
drepurlare oo urrival time ef caca il of informalen 15
pradiciable, or lhey may be asvnzhronaos, in which
case tie Tata vvay be lruosfecced ac nan-onitform
varcs. Arpeams and appiiceliens of (hese sewersl data
tramster rades will now e liscossed,

vILARE,

CL 0 Parallel vs Serial

I paeallel Lrreamissoon, eich bit el the saroof hita that
raprescnl & characicr has s own wice, An additional
wirz callad the "asorohe™ or “glock™ lead ooiilies the
recepeer uit itha: all of the bits a2 vresenl oo Lhedr
tespelive wices so thue the vaitages on the wire. cin
be samolal, Figure -1 schematicully depicts the pare-
alizl transfer of Lhe 4-bol shacacier L DAL,

KR4 1 3%
3 W 1 (Y
Ry 0 ny
RY - Y
Ov.o o av
1w - v
Y il 0w
21y I KA

WL

Fipure -1

Parallel Ty Transler

-t

In zerial lcunsmivsion. the hits that repicsesil o elie-
fciuriere en ! loen uosingle wire one after the other.

Conpaters and ather Tigh-speenl hgilsl machines
senerully operate oa parallel dacs, =0 dala 15 trans
Mewred in pucillel betwesn theae deviess wherever lhey
arc in cluse phwsicel prosimity. Howeeer, a8 the dis-
arec hewesn Lhe deeives increwssy, the muoldple
wirs not only hecors mwees costly, bl the com-
plexily of the line drivars and receivers increises, due
tov I cnreosed dillicalty of properly driving, and
receing signals on lung wares.

Rerial tranamizaine is geneeally wsed where the coar of
the commumication mediom frires] Gsosullideotly
high Lhal a relatively comples transmicles Sregeiver
s¥atern s juslifies, "Lhe more complex system will
acrialize: the bitg thal repreen| (he churacter, send
Lhem over 4 single linc. and reasseenble Then o prrsl-
lel Turire wl the reception ond.

Cionversion ron parsllel-to-serial &nd from serial-pn-
paatia el iw lypivally <hone wizh shift cepistera. In mosc
daza carmmanicalions gpplicaioos, seriel crenamis-
gion is preferalile to pacallel trangmnission,

1.2 .-1|.5L'I.'I'.'I.l:‘|11'l'rl1|'rl.lﬁ th St chrsmees

Eecauuse ol the mechaniam design s early seriul tale-
priviees, and Lo Jusilitate fai-safc operalion, seral
wleprinier syslems huve wdopted the annvedlion thal
an id'e line {noadal bejng sent) is one in whizh cure
rent 8 dowing. Thla trenemission cecoes when the
vucrent in the ling is inberrupied in g specilied Fash-
i, v guzeesnlion, the idle (eorre Tlewing] slale is
called che T aluie or "MABRK™ condition. and il
lack-ol-ewrrant suate s valled the ™07 swate, ar
“BPACL™ condition. Too sl The reveiving tele-
prirer oeihunism, the line s Brosghl 10 he O state
Tre cne bil lime, (lads s called the “START" bil)




Far the nes ewh| successive hit -imes, the ling 15 won-
Ui doned o | state or 0 state, a5 Tegquited, Lo repre-
seul e characcer heing zent, I allaw the ceoziving
Leleprinter mechanizm o cnadt hack to @ knovn paosi-
vien im lrne Mo the heginning (START bin ol vhe
nex, chavacien, one or mare bit times of 1 slale (idle)
are sent, This peried iz called The “STOM bic

rlerval

Excopt lor -he regquacement Hhat the Tine he idle for at
lepsl the %O 50l iwereal, the transmissian ol 1he
nexl cliavacter can bogin ac sov time The Lk of 4
continuas  synchronous  aureenenl  heiween the
trunamitter amad Ve reveicer - apecifically, the lack of
woclocking el within or ascompsoying tae dala
vianmel  causes this type of transmission Lo bi cnlied
asynchionons, litarally, “withoot synchoonesanom,™

A tvpicul ssvnsheanous feeeiver conm@ing an incermal
clocle aned o wpszem For deccesing the L-to-l] Lonostleog:
that iedicates the bepinndne of wostarl bii, The incer-
14l cinck delavs coe-hudl” bis wnte, checks to.gee chat
the srart it condition s sull en the Ting and then
makes FIEILL SOk IvE garmales, nne bit time wpart, to
degrrmne Lle cight i being aznt.

wr
-
Lr

ILINE=1}

LI =l -5

Although modera ssynchronues regeivges doanc
requite w stop interel Qe mechanism coasciag par-
puses, Lhey do ot require a slop ineeoval to guecnolee
Ihaat cach characer will begin withia L-Lo-0 [oagitioe,
cwen it the precedine charavler was all sgea hics, This
requiremment for o L-lo- Iramgiaoe, 1o ndicate the

bezrinmioye ol gach characrer, cavses a complete chur--

agler Lo feclize 1N hic times, anly eight of which von-
tein real data. The other 20 percene of 1he Lline 1 is
psed striccly far timiog pecposss, Lhe asynchronous
harueter focml 1 shown in Figure C-2

Seeelirnanis conmLrications requine sither 2 sepis
rate rate 2lock lewd ftom the truosmoission peint e the
reception paint. tnoadditon o the dala Tead, ar a
madern that melides the clock information with che
duti. In the g of o fndam, the dlock is recoversd
fren sl signal sidchanda by the medem .uod i
waught our o the modem ue o separals lead; this
indizates to the dale worrooic lons Tacedwans (tepi-
cully w cempeter inlerfacz) the appropriate ingtant Lo
sample the dala nn the ' received data™ lead,

The inclusinn of che clock o the Jdala surcam or

- hesides™ che dutn strean Ceparate lead) koeps the

tranymyctes sl receiver in synehronigm - hence, the
Lerin srugheornds  Qermmimenication. - Synchronoes
characier format s shawen in Figure C-3,
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L.1.3  Synchronizing at the Receirer

Sinue slarl and slop bit sre oo required in gynch ro-
nows comunizglicns, all bils wee wsed to transmit
daca; heaee, there is nal dic 20 pergenl wuste charac-
teristic of savnehronods comomanicalion, Hiowewer,
lhe character ““lruming™ Information provided by the
starl andd seop hits i absenl, s anotber mechad af

determining whicl: groups of Bils conslilule a charec-

ler muss be provided.

Tn Fraure £-4, bats [-% migh: be one character and
vtz 9- 13 par. of anglher churusier, or bit 1 may be
part at ane charactze, hies 229 pael of g second chaz-
ueter, snd hite 113 parc af a thivd clarasize, @,
The delimiling ur framine of cach actusl charactes is
azenmplshed by odefiniog v “syne” character. The
syne character is wadally chosen such Lhut itz bit
arrungement ii agnificancly differsion Teoam chal of
iy ol L rerlur churacters being tranamitted. Thus,
when o sync churacter is preceded and followed T
vegetlar characier:, lhers is no possiale successive pat-
tern af hie thatl equal the 51 pallemns of the svos
churuzrer, sxeept thoae cight hitg e acteally wre the
=xT churusier.

Trpicul avnchrenowd reciver onils are placal o
“syne oseureh™ mode, by either hardaare or sofoosare,
whengver o Irinsioission bering. or whenever a daca
deapninl less oocurered ol Lhe hund wure or softeure
darcrmines fat AeEyIchnlin 15 ATy,

Senchrunieaten 15 wecomoplished oy the hardware
shifling cighl hivs inler 2 »hill resdseer, wod comparioz
thnae cight hos fas a parallel wordy ve the sene char-
acter which has been et in oa regiscer. 79 0 ntaigh
agcurs, che ceceives bopins shifting ia hits and raising
i Chirciser Availabie™ Hug every cight hiu. Ifno
el o rl.::||i.-'.-::||I The recerver shills o w new bBit fTome
the '|il'u_": it Al Bl recoren] G ooale |:'|_;'|_|_.|5 5|;|;i“i1'_|g
the “oldest’” hit ntt the end), and dnes a acw parllel
gornparison Le che syne charweter. The process con-
hietes anlil The syog churws ter 15 framed.

Ta derrzase che prabatilice thar a recsiver will svr-
chroenize ona hit eombinacion that iz nat the incenaed
svity churecier, but ruther u combination of other
charsclers, synchoonons receivers wee  Srequently
arranged 0 synch=nmiae on e sugcessive YO
charsacters.

|y 2 43506 |7 a3 'E-"1|1E|IE|

1"=20al
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APTENDNX D
PROTOHOLS FOR BINARY

SYNCHRONOUS COMMUNICATIONS

A prodnenT s asel ol eoles which govern tie scguenae-
ing, identificarnne, Aol syochzunlention of dats inter-
chenmed  bhererczn dars 1eemioals, U'bis sppendix
descrbes the featnres of ten populie prolocols o
enihle e user wo seless and plan for the inplernenli-
tar ol the proiovel sest suited oo his nesds. This
apprendlx also provides e pecessacy backeround

deea Tor understanding the dala gschines reauice--

ments which the DY 1 was specifically desiened Lo
il!.:l.":"r“lrll"llléllt'_

Bl DATA CHANNEL UTILIEATION

Tie DV I incerchanges wrinl, senchronous, ooyrtes ar
characters with ramace cormive vin dala chunnets o7
Troes, Ul masimuom efficiznes wich which @ chiomel
may lue ulilieal iz celerrmined by the stroccare of the
provocal being vsedl. Four lclors ioherent in any
prococol affeet data clsanitel niilioation elficiency:

irection utilization

senirol vverhend

ackinwbhalyerr en, beodline

nurahcr af data werminals or stutions per lice.

.11 Liirection Lolizacon

Al charnel belwssn two Loominglz may physical ly
permil oy or wo-wny iransmission, called sim.
plex ar dupies uperiion, respectively. The roro-oray
ravamission may allerale inodireclion of tranamis-
stun. culled Acdadfumiea, nr may peovide stmuolaneona
Leu-wity Lruosmisyion. called fdl-caplfer. Mast phys
ical wlilies yre [ull-duplex. hoszver, the peotoend
bzing vaed miay wol take wdvantuee of che physical
tacilicy. T2 may he a eafduples protocal (alermece
ate tramsmissiong], althoogh {he physicul Tucility is
Fall-dup_ex. To rcake “he mast efficient wse of o full-
rhaples Galioe, & full-doplex proceenl is reguired

2 Crorreil Choechyad

Lhula transterred Detween ermivaly 5 comprised of
infermalion. vencrol and crraor-checking bils, Al buot
thee isfiemanion bils are Control Overhead his, A

D-1

thala Terroimal is capubiz aof tranzmicting a fiscel aon.
T of hits per segoad in esch direction: the sontral
bitg reduce he eMMeclive cule of ialormution transtee.
Theo raca of e mlornerion bijs o the totul bite
determingg the nac-oeay Tine ouiliveiion effidenoes.
Fhe nore conerel, header and error-clhesking clar-
Lers nepcded Dy w0 oTowocol, the Jess efficient che Tine,

L L3 Acknosledgesmend Tlapdling
Arknowledezment hagdPees g s Teel line vilieazion
i Iwa wuya. Fian, it the acknnwlorlzent el s 4 sepo-
rile ressuee then both the asknowlzdeernen| wod
Phe papes belween the acknowledpement and the daia
Rleakes are panl of Cluztco] fvecheud. Secand, mors
overhead occars iF cach mcsape reynires o separate’
avknowlsdrement, Ackenowledeemens within Hlogks
conlaiming iafermution seduce the firsc nverhead
because it wally Lakes fewer or oo additianal char-
acters Toe norma . comlbiloons: coly errars arc
indicated by seaacale hlncks, 7 he protocel delines o
wiy o ackanwledes muabiple bhlecks with one
regpunse, the number of oeecshead mils s Turlber
readucd,

id Statons: Ter Tinpe

When the aetivicy fronl ung sluidon on o line s belaw
full uriizerion, the cstea capaily can be otilized by
poilzog sddicanal atatinaz an e Tine, This is =imilac
i telephune purty Enee and iz called “rodlipoin,™ or
“roltidengy. When valy rwo stations are invslved, i
e called "pndot-toopaninl,” Most protocols suppart
bk cpoiot-to-point and sullipeinl arraneements.
Fur mollipeint opersricn, ane sration in Lhe nzlwork
& dosgmaied v tae Congral Sradfon. The femaining
stacions an: Jesipnaied we Febozary Steidoiy, The
Carcral Starine miliales data cranskera by *polling™
and “aeletrior® of Tribulary Sludoos. Polling is an
avilulion e send daca, Lhsemilied rom o Coatcal
Blhlion oow lrbutery Station. Selection % o reguesl
W rcozive disl, [u be seat from *he Concrol Stating Lo
the Tribuzary Bualion,




FL: NATA asT CONTROH. CODES

THe purpeie of 3 data channecl is to tranffcr datw.
rnalteoed, fraum a tramsmitter dracion {mascet) L0 o
recciver stazion slavel. The dalu to be trmslerred s
emoed el i zonrol soiles, which seeve tnoidentify
e ype of dala heing transferred, and to provide foc
aynchronizacan and errar detzction. {Thus, the chuo-
nel s considered to consisn of tbe phvsical Tisilily
plus vonten! cudes. Par Lhis neisan, the gureliel codes
e b oreleereld] ooas Thiona Chanaa oo Thata Tiink
v Ll codesy Rinec boch stations are aperated in

accordanze with the same protacal, the reosiver sta-

tioa is able to ditfecentiyte beiween the severol tepos
ol voolral codes and dua coddes ol by The Lrssse
rrter, ol can L herehen el seenndingly.

[h.2.1 Twpes ot Drata

[r *he protoocl: 1o be described. all datu wre classesd
iabe wn types or calegorwst Trwospureal Duala, oc
Charucter-Locudesd Liala, :

211 Trumspurent Teady  T1 iy oflen nevessiry Lo
trararic hicary dara, fleacing-point nomioces,
nacked-decimal data, vnigque specialzed oodes, ar
‘mucaine-laneuage computer  proprume. o order o
dos Thas, all datay wpclading the normudly cestricted
Tlati-Tans Canteel characiers, are irealed only as
grracitie hil paEctesnsg, Troteseods Jifer 0 The methiods
wzed o pormit the 1se of all anssihle bil pacams as
daty, whilz till contralling the data channel. Tech-
oisques [er coheeogr renspurenscy are discusaed sepa-
ratuly Tor gach prolucol dueseriben] -berein.

DnL 1LY Character Codes - Sl chizeactos cnoodd-
inz achorocs arc arailable. The codes dictee primarily
in the number ol Bits vsed to repreaent characters and
Lhe Bil pallecns which cormespend o the chucacters.
Charmaters are lividel oo wraphic characlers, cepre-
ganring a syichol, and sontral chameters, which ars
waed o control & terminal or compuater tunation.

Althewzl mepey poles are i gse, the trend 15 toward
."-:':-il-[:-||-~:-|':-:||'i"._',- AR [-"'\,rn-;_:ri,-;:i,l,n
Standard Code Toe Taformalinn Trderclanes] conle,
ARCIT warn introdoced by the T7.8.A. Slandaeds
Insciivze und hes becn acespted as the LK. Federal
Seandocd. Technigues for Lounsmicling anyparent or
Pinary dala alsn paist within U zlouclure ol Lhe
ARCTT aade. Special charaotess ane ael agide For The
Charnal eontrnl.

e mnneersid

Aowuriativa of the ANCIL code jathe %-5it Daty Intez-
charnge Coale, Urimarty, this code dilffers (rom ASCL

D-2

ir that some prnting chacuclers are repliced by non-
priotine cenirol vhernsieos ol 1he parcity i specifed
hy ke ooedid, This code s readily adaptable o com-
(At er-ta-2 oML SonmrLnications.

Of the ether saisling wades, The most witlzly wsed are
the Laxlemded Mieary Conded Thecimal Toterchange
Cuyde |EHCTCY, the 3-hit Baudet ende, found in old
teleprinter equipment, the Four of Bisht Code. the
IEBM punched-card Hollerith code, the Bioary oded
Decimral (B code, wnd Lhe 6-bin Tranecusde,

BREECTIC s an aighi-level cnde similar to ASCIL
cecepd tear while ASCIT uses ivs cighch Level for pucity
hizs, EBCTTC uses it for information bits, Lheceby
cxzending the cunae of chorwelers Lo 256,

D22 Svodirosisglion Celes

TPrecediie - the daws and zoncrol charaeter 95 4
gaqueonce o one ol FoTe svochrooizng (SY M or
Y MO characters, which bive a protocol-delined Tl
pallern. Uhe svochronialion characters are used by
Lhe regeiver Ly syrnchaemize, or get in phase arich, the
cliarazers in the continwoas stream of s, o decer-
mine where cach charaecer beping and eoda. [Thiy iy
tha charccter-framing process described o Aprendiz
.l ’

L2 Frro=Deecihng Codes-

The arowocals o 3 described vz srror-Uetectiog
codes pravidad for by the DV11 LRC, CROC-16, pod
CROC-CCITT.

LB 15 a0 Lopgilocim Boedundaney Check’ an the
Lorbaad aliatan hails by message hlock [sec Fipure T- 1), An
T.R{ cheracer 78 accutaulared in both the zeodiog
and reesiving ternunals ducing The Lriosindssion of o
Black. T hiz aveurmalitipn s called e Bleek Check
Charagize (ROCL The tranamitted BOC is comparcd
weill Ll aecizmalated BOC a0 the recoiving acation far
anagual condition. An cgual companson iodicekes a
aond rranzmission of the previous block,

I:_'_1,'r_:|_'i|,_: _I,{::r]l,l',||,|;,|'|-;:_':.' l:::h-::l.:kir'lg I:T:TH-_"] 1% 4 MOrG |-
eriul methenl of Wock clhiscking than LREC. A CREC i5
a division performed by both che trunsmictine and
recciving stacans. using the numesic bimery volue of
“he messaes us i dividend, which iz divade Gy i cone
stant. 1o perforcmog e dicision, bBasenwes aee
ngoozes, The gaodien i dizzarded and the remainder
sierves o Lhie check sharaseer, which ia then trans-
mitted 28 the BOO. The recsiving stution compares
the trepsmuitted remuinder wath s o eompoged
remuinder. aosd de e oeeeere 7 they ame squal.




Fit Posilicn Fa&as 354352100
l:'fh.zuu:’.-:rl_“ -.:.I .l 11100l
Cltare=iar 2 laallocian
Clhazzeter 3 JTa9a900c 1 1@
Clarszio 4 all1loccan
LRI BOC o299l a1l

!

Figare T1-1 Tongitudiral Redondancy Checking

Aniafiniee nwnlsr of conaianc may he wsed to per-
ferm the CRE divisian, The DV1] mekes availubie
two CRC computatons: CREC-16 {which uses w poly-
porniat ol e furo £ 4+ 5= + 55 4 1Ll CTRRC-
COTTT (which wses o anlvnozaiad of e frpem x18 F
T4 xF + 10 Bacn ecncratwcs a [a-hit BOO,

L3 BsSC PROTOCOL (BLISYNC)

Che ol the st widely vsenl pretesuls is TRAM s Birs-
ry Sengchromens Commuomicalioms JR3CY, BRSO, alan
konwewrn s TSV MY, Taas becn Inovge sinee [958 For
cransmizsicon hetwcen TRM computers and remote
rerrcinals of the bateh end wides display types.

LR s e moduhs X suen fun.l.:|||.1il.-q_'-l:-.l'|1':| nf ihe hits
in cach kil posicicn of all sharweers in & mcirage
Mook to prodoez a BCLY. The figoce shoos the BEC
computation Jor four B-bit characiers usiog LRAC
Luch churuever conluing seven daala bas wod wo odd-
parily bil.

Al Conteelling Dara Tranaters

The farmart of 1 BEC messape is chavwn in igure -2,
BSC yses conurol characters we delint Lbe Relds, The
hesder iz ophionale 0 i wsed, W-beging wilh 30H
Csart af Thesder]) aaol ends with 8TX {Start of Texch.
The =events of the header are defined sy the user.

Palling ard addresaing cnomultipeint lines are ban-
died by a sepuraie cootrol messaee and noet by peing
Lhe heder fiehd, Uhie tes] poclion of The Neld s vari-
bl i length acd may cnatzin feangparent daca. T it
in defired as trapaparcnz, it iz delimited by DLLE
[Druts Line Lscupe) SUX% wod DLL LSL rlad of Lexlp,
or JIL b U (Fned of Fes) Baock :I The rdiack 1% f2rmit-
sl e Lhie BEOC

RS protoon] croploy: & rigarows act of coles far
cstablishing, maintwining. and secmipating ¢ commo-
miculions seauenes, A lepical eackioge belween o
data teenimal ane The T TTIP- 10 an g point-Lo-
eninl arivawe Tine s illustrated in Fidore T-1.

3.2 Ercor Checking amd Bevovery

Ta deles o corcecl TnsTmi=sicn errars, FESE uses
eilher VIO LI o CRC, depensding upon 1he l.:_l'lur'-
acler gonle, T he cidy 2 ASCTT, 2 VRO chock s pes-
formcd v cach character and an LREC an the whole
mesearr. The LEG becomes one 5-hit BOC. 1T the
code 35 LLECLLC, CRO-16 (a7 4+ =% 4 wf 4+ b
awenl, resuliing inoa 1e-hin BEOAL,

T5 the BOC tranamicted docs nor agrec with che BCC
comnputed by the receiver. or il'there iaa Y RO ezror, a
MNAK sequence (aown in Ligure -2 15 w0l buck Lo
vhe dala gource, 15 calls Tor Lhe relransrissiom of
anocrent occtrs. BRC will tepically
rediy three zimes boetare zencluding that the line {5 in
an unrccoverdble siatz. BSC checks [or seguenc:
errors by allerpaling posilive ackoowledpmenls 1o
successdve blocks, ACED und ACKT anz e respu-
sk |1 I:u_'. -¢u¢:r|-r||.r|:|‘_:~e:ru-.| :|_r|-:ﬂ mld.numhn;n:d 1ol bz
in lhe message, respeciyely. These are scnt in gepa-
rELc contrn. MeRRApCE,

'.I'll.' I'I:Ill.:k l.'rI'IL'.I'.

R3S Character Cudiog )
TS supperls ASCTT, EROTHAY, e d-hit Trenzomde.
Tahle M1 lisw zad deseribes coriain it pacterns in
cach set chat have boen aet aside for the requiced BSC
cottral churueters. Some BSC cootrol codes are mul-
TICTLATHCERT g U BT RS

5 SH |- B0OH | HEADER aTx

TEX. ETH =Y

1.-CA3]

Figure 13-2 B8 Mg Message Formad
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TERMINAL

Terminad sensls o messige whess el
i smele coanimed chamae laes RO
Lds reeiimes 1 b conme Cala Lo send

N
I gone, - ) -

.
e
B
L
|l =
o
_'__I-'-
_'__I-'-
Terrmizrz] Bespives U A e’ il
[zniqi] Sereds Block of TJa‘_'-.q____q__
0
i
. —I—__'_'__'___'__
Terrnlaal recsive. sk i .
raeransns lasl THES IS .

Brtiira o stanc &, -

Ferrmirnnl sewls e’ Dloak sl Lk r,
il 1R = snissinm is v ala, send- o
vl bl 2lacse bz (BOT — for BRTk-
OF-TEAEMTEETON ) wdvizl, -amrs
“Tam finisl od.™ —_

DY IL'PDE-1 T

OV LPDP-1 | cooeinea LML

PO-11 avknowladimes lemminad 2 resoaidlng
witlis M ke " messnme L ACK

LR L I 5 reosives hloak o0 datz ard
vhapks for paia ez, o cimas, jumg
ki 5.

ITan e i oeewresd, FDE-LL seods a
vemleal shivacla THAK or Booative
MK nrelenernenlrwhich nezang TP
sulrimesenl b roasane, ™

LT pesgmmnds wh an acknoaledoomens
sz [ACE}which sys YT oeeeoned toar
DK sand eac the noxs nesssamc,

TSP L recoives LOT moewsuges: an
aues ey jug cloging sequenes,

Fipure 0-3  Typicul Doty Exchangs TTking BRC [BISYNC)

L4




Talsle I-1
BEC Daka Cloonmef Coniruil 1..'1_H|-E5-:
Cantral
Code Moemanle Hening
5YN [l I:'.|e.
S0 © Rian of Frdine
NIE - Stare of Taxt
s Fus ool Drperrrresn Bepe L=
widsian Block
FTH Pt o Traparvisgion Bloek
ETX . Enil ol lexi
LT Lnd ef Tranarssica
(K, 1] Lnswiny
AUK DACK Alrerpating Attirmazie
Acknoalcinmaznts
WACH Wai--Before-Trarenut Fosooue
Ackrnowlciroonts
MAK bozastive Acknoaledamer:
1Ll Prara-Lirk Lacaps
LYl Bunrerse Loterm st
Y Temporary Tox: Dolay
(b AR Phecopuect Sequcnae o &
Swdlched Ling

A T Tonmespa ey

T BRC, the travaprarcnt awwde s delined by shgriing
tae oxt tield with DLE &TX. Qace in-trangpancncy,
the only controi character of aignificance is DEE.
Any Dhata Link conerol charaowers trenamitied daring
Lo lruospureol moode must be preceded by 2 DLE

D-5

contro! charasioer to he reecgnized 25 a contral fwnc-
ton When o it puttern equivalent to DLE appeazra
wilrir Jhe [rinsparenl duca, tvo DL ure used o
prernnd Liansieisdiven of TITR as dala, When receieed,
anc PLE is diaregardad; the acher is treancd as daca.
Lhirz wecanigue iz cxniled “character stutfing™

IS T ©higome] Vifilieadion

BAC rransmission, is hall=iuples. The line muost ke
turrcd aroand deate hetarcen sach blnck (onee forthe
drangwlodmment sequence and ance tor -the data
blosck ). Al Cields are delimited by conemol characters,
arsl sk noslalgments are bandlal by sepacite con-
ol oscgleiecs. &a acknewladgmentl sequenes g
requirad tor zach hlock and for each acknoowlede-
mernl euencs. A inimmn of taa characrer rimen ia
reguiced cor eaeh synenromizution. BSC supporty
betiy ponl-Le-powol vod mullipeint loes,

T 5k E}'nthm'-lmlinn .

BT mvnchranizes on each block ar control sequence
by preceding Lbe [ormatted block with the synchro-
aizye [BYMN] chuzaclees, "L synchroniciog chame-
lers g |*-,:|.'|uir::-.‘|: hu'_. e |".|.u1:|_||_l,- .'-i'n.':s':l dTE senl.
%% 0w deFned 24 & wrigae Dit paiween s sach of the
three fnfnrmation ewshanees codes available wich
B&C. In addition, some BSC applicatione cequice that
wll 1s PALY chururiers (olow mesaume:,

4 OHEP FROTOCO.

EBDCMP [Digizal Datc Commuonications M essaoe
Prorocol) was developed to provide full-doples mes-
sare 1ransler vver stuodurd exizting hardwsre,

A1 Comralling Thala Trwnslsrs

Taz TITHWT mcssage fenmal s shown in Figues Ta-
4. A single contral character ia wsed in 2 DDCAMP
messure, und s Lae (st charscter it the message.
Three vartoud clicicien: aoe providesd n LHACME Lo
Ailfcrenlinle botvwcsn he theee mssilile Leoes of
I LRAN R 58 ’

HOH - duta mswsures follows
L) - goncrel messaee lollows
1M b = buslsirap messape Tollows,

Minte that the wse of a fiscd-length header and mea-
saac size declurution obsvdates the BSC requiremen:
For exrensive messsee and bewder delimicer codes,




5Th TN L |

SOLKkT FLai: I."II SOEE |SEJUShiE
‘qd BITS | cEITE & EITY & EIT3

Ca™4 CHE-E

I4riy ALKEEA TF E-BIT 1B HITS
| SHARALTIRE w~ To a1d)

ALLRESE | CRa-1
LEITS e BT

BT

Figure -4 TCHCMEP Data Message Formil

Fiagere T2-5 shows a simple cxanmple of daa axchkangs
bervezen tac DV IPOP-LL and & daty termioal.
kMore efficieot proceduress can be derived aller o
study al LA

Ndl) Freooe Clecking aml Recovesy

NOAP wrea CROC-160 for detecting ceanamisgginn
errors, When an errar ocours, DO R P sende a wopa-
cute BMAK messuee. DOCMEP does not require an
b iement s For all dolw messape:. Lhe
rankezr in he respronse Tield of o norrmg] hesder oz 1
cither the gpecizl NAR or -ACK message, specifics
the sequence number of the last pood mcssage
reoeived. Lor example, i messupes 4, 3, uod & bhave
heen recsivend sime The Last lime an acknos ledement
wisg serl ol nessage 8 s b, the NAK mesage
spceiTics mmibeze 5 owhach says Ymegsage Fand 5 oane
ooad and 4 ig ad. " When TIRDOCM P oporates in full-
duplcx mode. the line doss not have ta e torned
wroune: Lhe MAK 35 simply udded to Lhe sequencs of
rcssa@es Do The Lriceasnler,

When d Acguence ermor dgecwrs in DDOCKP, the
ceceiving stutivn does oot respood o the message.
Lhe Icinstmitiing station detests, from the response
Migal ol The messames i reggives fur v [omeeudh, Tha
the receiving stalinn is 201 Tanking Tor a cerliin ey
zape and scndsic again. Farcsample, it the nesr mes-
came the roceiver oxpects a3 receive I8 3, e 6 s
received, Lhe oeceiver will nol chanee the responae
el ul ils 1l (WEETHE TS whieh soentain: o 3, 1 his
syt UT aczepe all messages wp theoogl ngssige 4
and T azill Tneking tor meggaee 5.

D.4.% Characrer Coding

LR LY Lses ARCLL fentrol chamaelers for 5T,
SCHTT, FNQ anl TITE. The remainder ol 1he rlﬁl:ﬁsugul
ingluding the azader. is fransparcnt. ’

D44 LDatn Lranspaceoey

EFLOCMI defipes [oanspurency by use ol J count Geld
ni tle header The hendder s o Dsaed lengih, The
coat in ke header determines the Temgeh of che
tranaparant infarmatian ticld, which can he mera o

14,353 byley Jopg. To validute the revder wosd coinl
Feelel, 1] vs Tallpwes] |:|':.' i T8-5 CIEC- 18 Neelils all head-

- owr charclers are ingluded in the RO calculadion.

1>

Cinze validaped, the eownt ig wsed to receive the dutw
and in |pcate the seaond CRO-14, whick is caleulated
on the dute. field. Thus, character stulling s weoided,

145 Dy Chgnmd T dekr et ian

DR pacs eicher fall- o half-duplex circwis at
nptimam cfficicney. 12 the full-duplex moade,
DIMCM P opecutes us 1wo depeodenl aog-way chan-

nels, ack cunipmige s owe i sircaan, The onls

theperadeney are U acknowledgimenes which must be
end i the dara soream in the oppoaios direscion.

Separare ACK mescoges are 'uunb::-:usu:_'.-. cedd uing
the control overbewd. Achnowledzmenls are dmple
poced in Lke respoense Deld ol Lhe nest message for
Hhe nppesile dircetion, 6 sewcral messages  are
recoived correctly hefore che terminal is abls to seod o
mesaage, 4l of them caa be acknowledged by one
response. oy wheno b LCWOSCoIsSHOn eITor aveurs or
wheo tralTic in  be uppasite directio is bghl (ngdaa
messiEe lowensd] s 0 ngeessary Woscad a special
MWAK or ACE mosgage, roipoctively.

b summiacy, DLHCMEP data shanoel vilizetien f=a-
Lures toghads;

1. The ahilicy oo run on full- or hall-duplex
data channel teciiitizs.

rd

Luw comral chirisier ceerhenl,

A Woctttharacrer statting

9. Mo separule ACKs when rallis 15 hesvy)
lhiz soves-on ewirg 37 M claeasiers and

T riess gy A

5. MuMiple ackanwledommens (ap o 233}
with ane ACh.

&, The abalite [0 =ippuel psand-we-pnint and
mulnpeint linzs.

e e ——




(e
R

(2

(=

- _':'\-.
Lot

&)

TFRMIMNAL

Sznds 6 STRT (START) mzserg= which
mezns: " owarl o bepterseriding Jawa
Do it L gegueises nsl o oy
Forar razespgs el ke 1,7

T f;‘*

|3

Receives ATACK. =%

Gands Tada Mreesap=s with a mepangs Tind
At tor 4 vl B speeses Reld st L 1.
wiich mezns: 1 i Tuisin Jor pem
nuessaey |7 OUwee ieesciaes may e send
al U L O, nlzaapes 24, 3k
withovr waiting for 3 rezponge _

-
v

e

Coepler Aoreccives MAK, Lo iiansiig
Mazz=ame 1 aicd aoy ot wer arssanes sent

sipce e, 2% ele DAl already seml.

Y LRDPI]

Rerzives STET musag:.

Boadan STACK (Srorl ackaeledyy)
s whisl iwcaus: SR with e
Iz e ¥ Torsr sermer o2 marker 5) [
w1l use mosending b tnessaess oo oo,

Baeives Lata Mzazamae | aad sherkais lar
gaezne: arsl CRE =me-a, Hothere sz
FCILENCE Errinr, o L TEL L Liere i
sTar. e Lo B

A CRIC eronr w4z detecrsd. Campacer [
sonde n MAK mesraes wity Cie cespanse
Lield se s Lo 42 wloico sz s AL G s
wa o O Cdadln 250N agen beoin nasepreil
sl nesenes | s in =Toe”

T @ Seoies ALK wespoase of Lsithe L1 soparate
._____..-'"' ACE mzagrgs ooae the resparas lield wl'a
- ikl mecye .
Hpoeiwas AUK wiC eleeses Messace |,
Cnntlnoass geed g mesenpsa. _ -
T @ [lisenee: messape und wail Fac pooptc
Mg T
Tirnes awl hevause of Tech af —asge =" -
Car Message 2. Secde a wply T _—
Wessqne 7. '“-h__q_q_ .
-h_:. I:E:I fengd WACK reaponse af 1 in the
f resqmse 1isld.
ke

Rerrmramils Messaps I o
Tullowizig miGdadweE.

Figure T35 DDCMP Sample Huodshaking FProcedure
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DAdr Symclivomizacion
LROC P wehievey svuchronization through the nse

G Lwa AYCLL BF M coumelers oeceding the SOH,.

E™OL e TILE, T s ool nseessary (o svockoondce
hetween messages as long a8 na gae ekl Daps are
Tilled with 3% M characwors, Torg avne charactars arc
Teyuired, but mocs are usnslly tranamitted. L6 sym-
chironislian bevwser: messiees b deliberately Lost by

1-§

sending TATY Gl IxY characters, The inlermessepee
intervalausar e al least 1d characler lags in lenglh,

147 Boomsirapping

THPCM bas o booisitap messeee 5y part ol the pro-
tncai. T bozinsg with the ASCH cunrol characler
DELE. The informacian ficld cnnrzing the syseem
reloud programs und s tetally trananarcnt.




APPENDIX E

GLOSSARY OF TERMS AND ABBREVIATIONS

ACK — Atknowledament

AU ACK AN rmative Acknowledmemen | = Lhese
replies SR sequenge o Hivery Seashooonas Com-
ralmsazionsh indicae rhal he prevines Irngmissinn
hleek iz agcepted by che roceiver and that ic iz reads
Lt aceept Lhe oext block of the transtission. Lse of
AUK 0 and ACK T aliermidely provides =sayueniial
chiecckime cortend Teasa seoes af replics, ACK 05 alza
an adfirmative {ready oo seoeived reply oo a station
wzlectioa (raulzimointl, or oo an initialization sequence
{line bid) in puint-to-point operation,

AN = Arnerican Sencdoed Csade Tor Tnlerrgiliom
Toterz T, This is The code eqiablished as an Ameri-
can qrandard by the Amervican Standards
Asaneiirien.

Awomatic Callfag Lwir 7ACC) = A iuling device
el 505 ur :;|ui'.':||¢r||] [T |‘_u:|'|':|i|~:. i husiness
parclies Do dlial calls awicanalizally aver the enmmo-
nications netark,

Hasetand - Lo Ibe process of joodulutivn, 1be hase-
bpnd b e Trecpueney bamd ppgumizd by The aggregale
nf Termnsmitted signals when first maed to modolace
A Carner.

Bawd — A undt oo gponalor speed. Ooe baud corce-
sponds Loon Tl of wne sgnal lemen; per sevond,
Thus, wilth a shavation ol e sTorkes signal clemenl
nf 20 ma, the medalation rate is S0 baod.

Bevalat Code — A code [or the trunsmission ol duln in
which live bity cepressnl vas churacter, Lo waned
lor Lmile Bavdol o pionser o priviing 1eleg raphy.
Uhe paone i3 usaally applied o 1he ende used inmany
leleprnler sysies and owhich was ficst wacd by bur-
ray, # comtemperary of Baudot.

BCC = Blugh Chesa Charagter iy

Eingry Svichronons Lommurizeiions TS50 - A oni-
Torm discipiine, usiong o delined ser of dontrol charac-
lers amd Zooenl geguenses, for synehronized
Iraralmisaicen af dinuy coded data botreen stations io
a dafy cnmmunicgiions svirem. (Also culled
BISY N '

MY NG Himoy Svaeivmous Comilnications.

Block Check Character | BCC; — The resull of u Lmans-
mission verification aigorithm scoumulued over
tranamission block. and awvfrnally appznded al the
engd e OO LHAS

Ape - A hinary clemeant string l:l-'p.l::]'zlli:.ﬂ Upon A%
nait and ceually shorter chan a compueler word, 2,0,
six-bil, elrhi-bil wr oine- bl byle.,

Careior — A zonlinoeos frequency capablz of beiog
rundulated ar ispreascd orich a sianal. -

COTTT — Comute Consuitatil Laternationile Telz.
rraphicue el 'J_l:]l:p_'m"l,iquq:. Arn inwernational con-
sillalive cnmmittee 1hat scts internacional
i niEs Licng 13ags atandards,

Choggel - (2] A puth lor eleciocal tramsmission
botwesn twd or more points, Aldsu callad o ciredit,
Cuwility. j'_|:|n:I link, o palh, (h) Thae phydical faaility ar
patk plos comimul vodes, widlin which the actuat daca
e e tiansferred ig erbeddesd. '

Chrarerzter = Ll actaal or coded represenialion of «
sigil, ledter, oo apezaal sy bial,

O = Carrer Omn.

Commyizasion Coeirod Ohorwecise - Tn ASCTLL a
Nonciims! chasaemoe inteaded to eontrol ar Facilitare
Lransmission over daca netwoetky, Thers are ken van-
wral churacters specilied o ASCIL which feem the
bueds (T characler-arizaled communicaninns control
pranelures. (Swee alsn. Contral Character.)




Clanoeniialor - A sommuniselions device thul pro-
valdes "o cunmwmigabions capabilily belween many
Tw speeex], wsuwally asymchronoos channcla, and anc
or mewe high-spoeed, vsaally avnchronows chaonels.
Llenetly ddiltereot speeds. eodes. und protogols cun be
sigormrnci i el o Lhe ll,n-.---;.[lpq:ﬂ sitle, The |I:I“--$|"II.‘I.‘I.'|.
chennels usually cperate in concention, requiring buod-
fering. The concentraror may have the capalvilicy to
ke polled by 3 computer, end mey in tum poll
werminuls.

-I'_.'.::.'|.'4'.l'.'.l'.:.-.'1."r;lg- The ialdingn o L"'I:|'I|.i|,'lr'l'IEI'I1. in leaged
veiae-grade Tnes to provide speeificd minimwne val-
e ofF fine gharacteristics required for dats transmis-
sion. ez equalization wod echo suppression.

Chomapniion — A |_'|,|||||i!,i|._|-|'| 008 parrniricalinmis chin=
rel wlhen Bwn ne maze statnns Ly oo craasmit ac the
same Tire.

Claperad Chamoter — (13 A characler whose aecur-
S i parhcalar conlesl ndbates, modifies, ar
suops A ccenenal fanation, (2. Tn the ABCTT aode. any
of che first 32 cheraciers. (5ee alao: Comimunications
Control Charaster.)

Comered Procedire = The means wsed Uy control The
wrcderly carminumcinn af informaticen hebaeen soa-
Licens o & datd Tink. Syn: Ling Diacipline. (Scc ala
Frotoool )

CHE - Oyl Befumlangy Check [u,vd

e Tulk = TThooranced insertion of signal tenm an
adjaconr comimuwricacion channel,

% — Clear l-.l. Yepd.

Cpedie: Reclenelaney Oleeh (TRC] - An crror detection
rahemiz in which the check churucter is menerated by
laking the remaloder wlrer dividing all che sariulized
bag i o block of dala by u predesermiog] binury
TILTILIET,

ihrigphone — A Tudemark of the A.T.&T. Company
rex idsn e e data sty procalen:s] el eeed and
supplicd be the Bell Ssqecm foe wse o che lrgsings-
cion of daia ovar the regular telephons necerork. Tria
il o service ek of the Bell System that idencifics
the ramsmission of duty over the recular telephane
nelwork. {I30A CAFIHOMNE Servicel.

Lt Link = An wssembly of tecminad instullacicns
ans] the intercnmesting girgils gperaling swourding
Lo a particular method char permits information w b
exchanred bervasen terminal installations. Maore: The
method of operwliok is delioed by puctivular crans-
rrossian sisdes, Lnmemizsion tosnle, diceclion, wosd
venlirnl,

Deete Ser — A device that converes the signals ot a
business muchind o sirpads that are suwitable for
LraDie " s o soiniouoicilion ioes wod vice ver-
g, Toomay alse pecfioenn otlee feliated  Toeions.
[harne as “mndam.’).

L0 A P — Dimtul Dty Commuoications Mecsase
Pruloenl, A voiform discipline For the truosmission
ul e bebwaen slalione ina patol-le-paint ot mulli-
peninl daa comumunicatioons svsrem. The machod of
phesical daza transter used may he parallcl, serizl
svnchroncus, or seral avsnchronous., '

fewvdainien The provzss of reirieving g omigsl
sigral fram a madulated carrier wave. This teclinigoe
iz urad in data scts to make cormmunication =ignals
computible with husingas mmachine signals.

Ihof-Lp = The use ol aodial ot pueli-butlon lelephone
les ndLiEne & suation-ie-skaion Welephane sall,

thhiy - A peir of Einacy digits. Used to encode the
[eur carraer phase shilts reguired lor binecy modu-
laatisan by mugstems,

M Wameory Avoess [ RWAL - & Facility chac per-
raits 00O ranators dircetly into or ouwt of mamony
without pussing through <he procegsor’s general reg-
iglery; eilber performed udeperadznlly ul the prosess-
nr oot e evele-stcaling husis, [Same as NPRY

DEE [ vt Pk Excape) — (a0 A control character
myed in BISY M C to provide supplemencary line-con-
lend sirnad [eoolrol charaeler segueoess or DLLE
sypneices) Fbess ae tvo-charisier seyuences where
[he fira eliacacion iz TAT R, The second charactas wari-
cr ascording to the function degired and the ende
maed. (b A contral churacter osed in DODCMEP to
sipnul u boclsirup messure.

Dppdes — Inguromgsgealioes, perlaiging [ il -
peaus  wewaaie, imilependent transntssion oy Todh
divectionz, samnctimes meferred to s foll-daplex.
il ontrast with helb-duplex.)

L




FECIHT Extended Binary Coded-Tiecimal Toter-
chanpe Cade. An §-2it character code used primarily
io [33 eguizment. 'Lhe code provides For 236 ditker-
enl b pulerne.

Eoto A poelinn of The teacsnzinoed. signal repwemed
frome the distant psaint ta the sowrce with sufficieat
maanitude und deluy vo us to wnuse interference.

f'.."'.'l':.!‘ g -[:l.':l [ Tagdd 10 BTSY ML 0y 0 ‘agur.:"gl_
fonr respnase 2 ohain idencilication andfor an
indicaticn of starion statns. E™G is crassmitted aa
part of un initislization sequence (line bidi in point-
Le-point operubion. and ws the fnol character of 4
selectiun or pullieg seyuense io rualuipoiol operatien.
[l Trsed in TATHDMT wo gigial a coized message,

L P ims o f Trersigadion ) - Indicutes the end of a
Lrirteriissiun, wiveh may include var or more mes-
sithes, dnd reseis all shiions on ihe bog 1o soolool
el Junlogs TLae P sotIsly el 2% de e inananliee
sivn @alack]. BOT 18 alsn transmittad as & nogative
raRpsnss o0 a pelling sequence,

E18 - End of Leaosodssiun Flock,

ETX [ Ercl wf '."':Ef'r_. - Tadicates the end of a mersag:.

It multipic tracsmission blocks arc containcd in a
mesaaps in BEC gvsteras, UM terminaces the last
bleck o) the mezsages, (ETH 15 uzed 1o erminate pre-
seihoz bloshss The bluck chesh churncler is zeol
irmedinnely follewing BTXE, FETY roguires a ceply
indicating the receiving atation’a statoa.

Lxecwtive Kowifne - A progrim Lhul monitors system
sy and dranslers sentrel 1 saberdinae pro-
A for lisrnling, Wes hamdling 14 L'HII'I".:-I-.,:IE. kuens
1rnl g relwrred o the saceutive. When the gystemn =
inactive. the cxecutive sping in an idle mode.
Facitiny - Bee Chunosl,

Faol Dapler - FBee Tiuplex.

H - High (positive).

Liaii-Baplex - Perialoiinr L uo alleroanie, ong-vwiy-ut-

a-time rolependent Teansmzssion, (CeLngsL wilh
upiex.]
Hewelisr The aoncral infermation prefized in a mes-

gape okt 2.2, soncce or destination code, prionty, o
messuTe type. Svo: BHleadine, Lewder.
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falle Fowsp — Rce Fxcoutive Routine,

FL dnrermediare Yexe In Binory Svnchranaus Com-
mpaiciriany, Mookl — A vonlral charseler useE o Ler-
finae &4 andermediale block of characters. The
hlock check characzer in sone bmmcdiately tollooring
[TH, but 1o ne curnscownd aecucs. The responae tel-
Jewimg LT or LI'X alyo applies to all of the ITH
vherhs o butely provading the 2lock terminaled
Ty FTH ar ETX.

L - Lo,
Fizs - Soee Clumeed,
ik = Sce Chankel

Lormitieainal Redundaney Check [ LEC - A svseem of
error oolral based oo (be reosmission of o Block
Clheck Clamacter (BOOY Pased o peesel eiles, The
chicek fermiatinn eale is applicd in the samc maen nee oo
cucl charsaeer.

L4 - Looggodinal Beduoduocy Chieck.

Mupele - Thowenee nfa signal. T telegraphy, mark rep-
reachi the eloged acndition or eurrent flooring.
Lgaivalen: be a Hinary one condition.

Mogdeer - Conteaction ol e helangeadenaydulyor. &
devize that modalzees and demodolaces signals trana-
micted ooros camniunicacion Facilitiza. {Same as daa
gzt

Mochelation - Lhe prugess by which soroe ghiragler-
slic ol o hieh-Treguency carvier gigral o varied i
azcnrdance with anacher Tower frequency *informa-
ttan’ mignzl. This echnigue is osed In dais sers to
mas buziness-machine sigoals compatible wilh com-
pvanzration Guoililiss,

Yaliindendew - The diciginn af @ r+ansmisaion facilicy
inwy twn oo mace 2harncls,

Migtipaing Cirailt — A citcuit interconnecting several
shikinnes,

NAR(MNegortie Ackaowiedament ) - Indicates thac the
proarious transmission blogk was io ercor and the
receiver i rendy 10 weospl o relransmission of the
soponeous block . MA = alseo the ol ready” reply
o s selecuon Gmoallipoiedy or a0 an
nitialization scgucnes (ling hidd ia- point-wo-poinc
oI aAricn.




Moo Prevareoe Respeaeg (%P8 ) - | ligh priority duli
tranafers to the PDP-1T Peocessor. These ane aipeg)
Moy 1ocsss oy pe transrcrs, and are honoesd by The
prosesser belwien boy oveles of @i inscruetion cxscn-
tiven, MW el cramslers can be mude berweeen any
I petipheral deviges w'ohoa e supervizien of the
proccaacr. Mormally, MPRE tranafers ars helwesn
muss storame device, quch as a disk and cnee membasy.
Au MWK deeige has very Dast acoess to the bus and
can el ool highodala tales cooe 3t kus cootrol,
The processnr stale i ool alMected by the wruoslec:
thereforz, che procesaer zan relinguish contrel while
a1 inatroction is ic nrogseaas (Sec TIRTA D

Mo Trpymagrend Mock = Lronenission ol charuzrers
noa ddefined chavacier Tormesl, e B ASCE or
LBCDC, i oehia &l defiaed conten? characlerns and
cantral chyraerer sacquenccs are recognized and
TR Ly il gavh.

My Mow Svng,

Faratlel Trapvinissoa = Yethnd of infoemaalion Lears-
ler o whizn all bits of a character are sent somultane-
=l Coetrist wi:h gerdal iminsmission.

Fark = Ree Channel.

Foliing = A cencrally controlied mechosd of calliing a
cucther ol poialy ta pecmic chen e transmit
ileserratig,

Prizriry cr Precedaney - Unneadled imsmossionn of
messures Inoorder of their designzoed Imporiance;
B MRl o rodlios.

Fefvade Line o MPeivgde Wire — A chuonel or circuit
fwrnished tnoa schecriber Tor by esolusive use {oon
dial-vp). : :

Mraroca! = A sel o) oules which gavern the segueie-
g, |-:']L,|'I.|.'|,L'.1I|-:1r|: :1.'|:_| '\,:l-nl.;l',lIl_!-]'."L{I;l,:il'_""l:l r_lf dma.
exchanpad heracea dala termvinals,

K - Received Character.

faeerse fafeerss (MFE - o Binacy Synchronous
Comrawnieaticons, o soniral clucisier ssquence (DLE
gequon ooy fenr by a recsiving staror mslanl ol ALK
ar ACEAD to request prematare tenminatinon af he
[rangrrigsion in progress.
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Aty = Beaest Lo Send.

SR Bynchgnons Thle Link Control. A protocol
Far gz transier ot data hoebween shilions o g poinl-lu-
poirnt, mulipaint. or loop arrangemaont, Using syn
shronoue dita Lounsmission technigues.

Sedeare i - Tormivating o trawsmissen doe in o
D2 math, causiag a relay element in the welephone
switching netvork to rrigeer and acmplets the cincai
beoween Lhe culliog station and the called aiatine.
Voo orlaliows chen inductively coupled berorezn the
Lrarsisan hine and Ll tersmal, _I_.-;,:_l,l;i'n.'|_'_|_|;"_1_|, 14 nitk-
ing thahandaet *' nft e honk ™ ol o conventigom] Lgle-
rhope indirumerr o data act.

Seveonive Calline — Ube azility ol a.transmitting sta-
Licer Do spenaily welich of several sialions oo the same
line is 1o meceie @ Messpe,

Sewtal Fransszialen — A method of infarmarion: traes-
fer inowaich Lhe bits compesiag o character are seat
sequetiialy. {CinLest wilh paralel transmizsion.)

Srokerd — Inacmrmeenscation thenry, aaanwendionag ] Ji.-
LUToROCE (0 4 COmMmMAnicaticn svsosm. (Cniesagn with
neaze, ) :

Sl A Tirst e Nl hismwore bufTer, such as the
B Sila and the WAR o the TAW L, which wse |he
3341 Propagable Regiator DO, deserhed in A ppen-
i 3

Sémgnieer Mol - Chperalion of v cnunnel in one direc-
Zion only with oo capabifity of reversing.

Sirple-Aadreas Meinags — A micssage oy he delivargl
Lin ooe destuo:aiion only.

Storr of Heopbias (5O, (a0 Ton Ringry Svoshroooous
Communicationg (RTAYML], precedes a hinck of
bheuding characters. (b} [n DDOCMP, signals a dia
M, .

Sewddon One ol [beiopul o cupul points cna com-
ML ZECINE SUELe, '

Sl g DLE - Send v Daty Link Eacape chacazter

dusl priar G The churucier Lo be trunymiteed.

STE - Rtan of Tead,




-_—

Spachrmaopr 8o (5N, - Churacter used as a time
il in the ahrcne: ol g dity or eoatrol cheraerer tao
matolur synehronization. The sequeoce of 1w con-
lineyns 9% 55 s wsed to cstablish syncheomization
gelaracier pligse following eack line turnzroaend.

Frstern Dt = Thirs: 85Tl gonpescior blocks masoted
end-zo-end and capable of aceammadaling up to four
fies muogules Cprioted circwit hoards). When [wu ;;.-s-
L unils yre connectad to farm a dowhle systern uol,
up to nine hes oraadules mey be aceommodated.

Telerypewrirer Exchadge Service (VY] - An wugo-
rz iy leleprinter exchange switzhizg service provided
hy Weslern Linuon.

Telfex - A aotarmglic leleprioter exchanpe switching
servite provided hy Wesiern Unien.

Teapargry Texr Defay TTR - Tn Binary Synchro-
nous Conrnenivabions, 4 conteol charazter sequence
ETX. BN sen by g lruuﬂ'lilllug station to cither
todicaze a delay in beansmission o Le iniliste un ahuTt
of 1he tanamisaion in prooeess,

Trrap - Termimul,

Terwinol — [3.) A poinl ul which information can
£ater or leave a communicilign nelwork, (b Ao 10
Uevice desioned to reecive ar send sowrce Jaly io un
cnvireninenl assaciated weith the joh in e performed.
Cauablz of (ransmitting entrics to and obuaining oul-
pat T 1he syalein of which it 8 a part.

Lexr - That part of e message which containg the
subsantive Information ta e conveyed, Suinstime:s
callied “healy™ of the message.

Trassporens Mewde - ransmission ol binary data
with ke reesgnicicn of mogel conteo] charsctzra aup-
precead. En Binary Svacheonons Comoouoicetiops,
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gnicy Lo aad exit from the canapaocenl mole (s
ilizileel by g sequence beginniag with a speaial Thata
Link Facapez (THLF] charagter.

I - Temaorary Texe Delay (g.v.),

Leitngy — The siogle, szvnchronous, high-speed bos
suruetuee sharenl by Lhe PDP-11 processor. its maima-
tvoand all of e pemplenls,

Lnibur Logd — The electrical cnancelion of Lwa 3881
mlpud | ang une 88 input wo a Unibus signal lead.

Lir Load - Alliaputs impeose s fuad un the eutputs
drovinpe them. A TTL whic Toad reguires 1,8 a0 al
rraund nod 4 a4 2t +3 V. Thelsad i posed opon
anoeuipul by an mpuc con be defined a5 a nwimbses nf
il Toael -,

Feetpr — Two anards, comtaining The vilue of the pro-
STHM LOunter 4nd procciaor s word, respeclive-
lv. thil docect <he procesaar to 2 new roatine.

VFoohe Address - The wldress of the locution contain-
g [ wesnm wonils,

Vertical Redundancy Chack RO - A check or puc-
ity hit added to each character in a message soch chag
the numiher af bis o euch churacter, including the
paricy bit, 38 odd (oo parityd or even (even parity).

Folarife - A gtorage device whose conlenls my be
gz by g power shut oft. The DY I'RAM s avil-
alile |.|-:_-.'|.|._|;,

R - Yerical Hu||'.|nLJi|nL:Il,- Check.

HACK - Wait-Befare-Tranamic Poesidive Aok mow]-
wilangnly, in Binary Syochranaus Commwnicatiog 5,
This TITF weyeence 15 sem by 4 receiving scation to
indizate el i s temporamly nod cesdy to coosive.
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DY 11 COMMUNICATIONS .
MLLIWPLEXER : Reader’s Comments
MAINTENANCE MANUAL :

FR-TIVT1-MM-2

Your commends und suggestions will belp ws in our conbinuous cftor ta impeove the guality and usctulness of

our publications.

Whul i vour general regetion o this manual® In }I.uur judgment 'i.ﬂ_if. complete, accurars, well argmmzed | vell

wrillen, et} 15 ¢ casy to use?

Wik [eatures ate most nsetal?

Whiat faulls do you ind with the mgnugl?

Does this manual satigfy the need vou tlink il was intended to satisfe? -

Doey it sutisly vy noeds? : Why?

e B e

Would you plesss indicatz any facmal errors You have found.

Fase describe your posilion.

Mame _ : _ Orzanization

Strect : _ Department

City i : Styte : Zip or Country
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