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131 INTRQDyCTION

The nl11=W Serla| Lime Uni%/Real=TIme Clock Option provides two
dlstinet fuynetlons, FIrst; the DL1%sW |s a oharacteresbyffared
commynicatlons |[nterface ~desjgned to assemble or ~d|sassemble the
seria| Informatlon required oy a communlcatYons devica for paraflle]
transfer to or from the PDPg11 Unibys, Seoond, the DLileW |s -a Tlne
frequency e|ock which can provige timed (nterrypts, ajlowing a program
to - measure passgae of time, The (QLlleW qonsists of a single
Integrated elrcult  quad board esontalnimg two  |mdependent
pommunlcations unlts (recalver and transmjtter) capablje aof
aimyltaneous twosway commynjcat|en and an Indemendent I'|ne freaquaney
realmtime ¢|ock, L

The NL1il=W |nterfgee proyldes the Jjoale and byffer reglisters necgessary
for proaramscontre|led transfer of data between -2 PDHell systenm
reaulring para’lle| data and an externmral devjee rsquiring serlal data,
The Interfage a|so. Tneludes status and ocontre| blts that may be
aontrollad by the rregram, the |nterface, or an external device fer
eemMmand, monftering, and fnterrypt functions,

The DLil»W |nterfgce proyldes the flexibl|ity needed te nhandle a
varjety of termimals, Fqr exavwple, the uyser can usSe a DL1lleW as a
Teletype(R) Cantrol} er, In conjunction wlth another Serja| '|me
Tnserface, Tt ean be used as a commynigations [ink betwesn %wo
progassor systems, The pLAl=W PPovides the ysaer wlith a ehojce of Tlne
spaeds (baud rates), character slze, sStepmgcode |endth, par|ty
selectlon, and stgtys Tndleat|ons,

The DL1l=W can replaee DL1ii=A; QL1I1"8, UL1li=C, and QL1i=0 modyles In
most appljcatlons’, Howeyer, %the DL11=E |8 st|| required for use with
eommunications data sets such as He|| Mode| 103 or 202, All of the
features of the DLiiwA throush DOL11e0 modules afe cambined en the
Sesvevscecnenay

{R) TeTetyPe 1S a rgg]stared %rademark 9¢ Teletype Corrorat|en)



Page 2

DLiley and are switeh sejectabje %o allow for ease of
1ﬂt0'cha"99ab‘|‘t¥a

1,2 SCQFE

Th1s manual nFavides the yser w|th the theary of operat|an and |agle
dlagrams negessapy to yndepstand and malntaln the DL11.W SLY/RTC
optian, The Teve| of d[squssien assumes that the reader 1s fami7lar
with baslc qdlgltal cemputer theory,

The Mahual |S diviged Tnto flve mgJOP chgPteP8l Introguetlion, Genef,l
oeqcr'pt.qn, Inﬁtallﬂtlﬂﬂ and anf|gurgtton. Programm |ng, and Tpheory
of Qperation, A gemp|ete Sa%t of emngineer|ng drawlngs 1S provided with
eagh DL1lsW Tnterface and 1S ~bound |[n a Separate ve|ume ent|t|ed
DLii=W SLUZRTC QmtTon Englnearlng Drawlings)

ATthough contral Slgmais aNd da%a afe tr nSCQFPed patween  the
Interface and the (nlbys, and between % Interface and the
somnynications deylice, thTs manya| Is |imitad te coveraso of the
Intarfgce ltsolf. - ‘ ' '

Table ;ai ||sts retated P0P91; System dosuments !hat are abplleable te
the DL1teW SLU/RTC Optlen, Table 1»2 |Vs%s doguments app|jeabj|e %o
eommunications deviges that may be ysed with the [nterfage, Note that
this latter - tabie |1s%s only represontatlve manua|s, and |s net
lniended to be an allalnaluslve |lst. , o cr

1,35 MAINTENANCE

The basle malntemance phllesephy of the pLLiiel SLU/RTC Optlen |Is to
present  the uysep with the [nformation negessary to underatand noema|
system eperatlon, ~The -user ean yt|||ze thls [nformation  when
ana|yzing %rouble -symptoms to determine megessary cofrective action,
1t 1s Dbeyond the secope of this manya| to present detal|ed
troyblesngoting Information, o IR




App|Teable PDP=11 Uacuyments

Tlyle

UnTbus Inteprfaece Manual,

Seeond galt(en

sP0Pm11./20 SyStgm
(7avojyume sSeples)

PDPell Prosessor
Handboak

PDP=11 Feripherals and
Intgrfacing Hanghook

. . .
- LEL LK ]
BTeRTsoRRTeNawYY

Table 1el

NuMbG'

DECe1l=HIABRD

DECelleHR1iEwD
througn
DEC=11"HR7HeD

DEC, 3972

DEC, 1¥72
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Deaer'pﬁ1°ﬂ

Pravides deta|led

theory, flow, and
Ipale deseriptions of
the Untbus and
externa| device |oale,

Prav)des deta|led
theory of eparation,
flew, leaje dlagranms,

eperation,

Installat|on, ang
mnaintenance for
aomponents  of the
PDPell system

Ineluding precessor,
memory, censqle, and
power Suypply,

A tyoenart genera|
nandbook, The f1rs¢
part dlsgusses system
arehltectyre,
address|ng modes,; the
Instruction set, and
programming
teghn|aues, The
second part 1s davated
to a dlseyssion of
spftware,

A twoepart handpook,
The flrst part s

devoted te a
dlscyss|en of the
varloeuys peripheials

ussed with PDR=11
systems, The seeond
part provides detatl|ad

theory, flow, and
loale descrintlons of
the Unlbus and

externa| device |oglel
methods of |[nterface
eonstruction) and

# App|1cable PPMPe11/75, 11/15, 11/04, 11/34, and 11/45 manuals prov|de
eoverage an nther PQPell sytems,



Parer=Tabe Software
Pragramming Handbook

DECe11=GGFHeD

Page 4

examp|es of typYeal
Interfaces,

Provides a detalled

discussian of the
PDP=11 seftware systenm
used to load, dumm,
CLART assemble, and
debug PpPell programs)

Input/outpus
programming andg the
fleatingepoiny and

math package,
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ApplTeable Deviee Locuments

| TitTe _ Number
_ Autormatie sendwRecge|ve

"Bylletin 2738
Sets, Manya| ’

(two vo|umas)
Teletype Corn,

Model| 3 Page

. - - Byl|e%in 11848
Printer Het, Parts

NOTE
Comparable manyals ex|st
aval|able Te|etypes such
28, Mede| 35, and Mede| 7,
VY®S Alehanymerie DEC=0B0=H4ABRD
Dlsplay Termina| L :
VTB5 Alphghymerie . DEG=BY=HAUA=D

0D18play Terminaj|,
MaTntenamnge Manuals,

VTBé6 Malntengnes
Manua |

LA36 DECWRITER 1]
Users Manya|

EKeLASS=0FmpNY

TeletyPe Core, -

operation af the

Datapoint Corp,

 DeS8r|pt|en

‘Describes Speration
and malntenange of
" %he Mordal 33 ASR

Teletype unl% ysed as
&N Tneyt/soytput

device,

coﬂtalns an

l11lustrateq parts
- hpreakdown %o serye as

a gulde for

d|sassemh|y,
reassemb|y; and papts
erdering for tha Mede|
33 ASR Tel|etype unt%,

. for . other
as the Mode|

Describes Pyrpose and
vTes
Olsplay Used as an
Input/output devioce,

Provides de%alled
theory of operation
and majntenanoe
procaedures for the
VT35 Dlisnlay,

Provides deta|led

theory of ooeration
and maintenance data
for the VTué Data

Nisplay Terminaj,

DescPfibes PYrpose angd
and operation of [A36
Decwr|ter ysed as an
Input/output devioce,
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1,4 ENGINEERING QRAWINGS

A 6ompTete sat of engineerTng and elroult Sghematles |8 srovided In a
eompanlon volume %o th|s manual enrtitled DL1L«W SLU/RTC Optlen,
Englneering Drawimgs, The general |o0gle symhals wused on these
drawlnas are dessrlbed . In the UEC Loglc Handbook, 3 97& Speciflc
symbe|s and aonvent|ens are a|8Q |ngiuded In ceptaln 411 systam
manua|s, The follewina pParagraphs deagfibe the signal ﬂomencla$lv0
eonvent|on ysed an the grawing Set,

$Tgnal names Tn the NLileW Print set are |n the follo,lng basie formy
SQURCE SIGNAL NAME FOLARITY

SOUReE Indicatas the draw|ng numoer of %the print set where the s|anal

orlgfnatas. The drawing nymber of a print |8 Tocated In the |awer

rloghtehand corner of the print titie bloek (NLel, DL=2, NLed, o%C)

SIGNAL NAME 1g the name p,ope, of g¢he glana|, The nameg ,sed on ghe

prTnt set are alse ysed |n th|S manua| far corrolatlan between the
two,

POLARITY |s alther H or | %0 Indlecate the ve|tade level of the
sl9na|! H means +3V) L means groynd,

As an exann|e, the Signal}
ULel RCVR DQNE H

orfglnatas on sheet 1 of the M78%6 modu!e deawing and |s read, "uhen
RCVR DONE 1s true, this sfgnal (s at +3v»,

UnTbus sigral Tinmes do neat carry a SOUKCE Indleator, These sjanal|
names represent a hldlrectiona| wiresORed bys; a9 a resylt, multiple
soyrces for a particu|ar bus sigral exists, Eagh Unlbus Sfana| name
Is prefixed with the werd BYS,



CHAPTER 2
GENERAL DESCRIFT]ON

27,1 INTRQDYCTION

The nLileW SLU/RTc 0ptlon |S a eharacter=buffsrad eommunToations
Interface desTgmed te translate Ser|a| bit stream data %o paralle|
character data and teo provide t|med Interryp%s to allow program ¢|me
measyrements, The DLiled Interface contajns twe |ndependent
cemrunlcations umfts (recelver anrd transmitter) ocabahle of 2gway
eemmunicasion) _

SyTtoh sefegtTons on the DL1ieW 1Interface proylde the flexlbiTIty
neaded to handle a varfaty of termina|9, Fer example, %the user can
set uyp Sw|tches syeh that the DL11i=W canm [nterface to a te|etype or,
by resetting switches, to a hlgh Spesa CRY %armimal, The ysar has a
cholce of Speéds, eharacter slze, Stoprgode |enaoth, narfjty, efrar
detectTon, and 2¢ma eyrrent Joop modes)

Th1s chaPrter [s dlvided Into flve major pofrtionsi swWwitch Selectlons,
data fermat, funetlonal| description, physigal deserlptjon, and
speclfications’

2,2 SWITGH SELECTIONS

The pLili=W may be modifled Qy the setup of switches to allew 1%t ¢to
directly replace a DL11wA, =8, =(C, or =0 modyle |n moSt apPp||eat|ans,
Yable 2+1 JInejludes a |ist ot tmese selectlons with a brlef
description,

switehes ysed on the QLil=W are ejlpemountad packs contgining aither
elght or ten Indlvidual sl|lde or toggle switghes, There are flve
pagks mounted on tme M7856 modu|e, They are |abejad on the Dbeard Bas
Si through S5, The swliteh packs (See Flgyre 2sl1) are labeled 3syeh
that each Switeh s mumbared (1 through 8 or 108), Each pask Is a|so
Tabeled showimg the on and eoff pos|tlens, The conventlon ysed %o
specify a particular swlitgh [9 th|s}
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§X'Y m

uhare X IndTeates the Sy[%an rack number and Y Indjeates the
partloular switeh on that sWiteh pack,

For exgmdje S229 Tnglgates 3W|teh AUmMper 9 on awltgh Pack 52,

To be cupplied].

Flayre 2=1
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Table Z2al

DLiiw=y Gompatab| ||ty Switches

SELECTABLE ~ SWITCH(S) PESCRIPTION

greak glt ~ S4e} Enabied In the ON position, Shoyld
' be dlsabled (switeh OFF) 1f
replaecing a DLll=A, or DLLleB
should be enaghlad (switch ON) |f
Feplacing a DLiieC or DLi1=D,

Error Blts S4e? Error b1t reporting |s anabjed |In
the ON  posltlen, Shou|d - be
disabjed [f replacé|ng ODLil=A or
PL1l=6, and should be enabied |f
replaeing DL11=C or DL1leD,

- ReglaTime Clagk S5«9 EPablad It §5=10 Is |n ON
o o S5=10 pos|tjon and 85-9 1% YR QFF
pasition, To disable S%ei¥ mys$ be
UFF amd S5e9 myst ba ON, Should be
disapjed 1f replacing JL1iieA, eB,
»C, or »D module W[th DLilaW,

Table 222 ||sts the hayd rates avallable on the DOLll=W, Complete|y
1ndenendeant  spl|[twspeed opefatlon |8 nprovided by Ind|vidua|ly
~80]acting the recelver angd transwitter payd rates) Care shoyld he
taker that poth tpansmit ang rece|ve speads are gorract wnen replaaing
a DLiirA, 8, ete, mqodule)
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Tab|e 2e2

Baud Rate gelect|on

Bayd Rageg T?dﬂsﬂ'tt@' . >Rﬁééiv9P
©S4a18  33a3 ' S3e4  S3e2  S3a3  S3e»

310 ON' ON ON OFF OFF OFF
150 Qfr aN ON ON OfFF OFF
Jog ' ON ~ oFF oF F oFF ON ON
6re N OFF  ON OFF . AN OFF
1209 ~ ON N’ OFF OFF - OFF ON
2400 OFF  OFF  OFF aN ON N
48gp OFF OFF  ON ON ON OFF
gegw. LOFF ON OFF ON OFF ON

Twe gwlgeh ,olqctab|e modag of Qn@pae¢fon aye ayallable f9, ghg 20ma
6”"°n‘ loeps’, These two modes of operat|en al|ow greater v,,sag||'ty
in ualng the 20ma eyrrent Joop Interfaces,

In ActTve moge, the DLilwW |8 '8he Seyrge for the 20mg of current
whereas In Passive mede, the externa| deviee mus% nrovide the ecyrrent,
An example of the app|Tcatlon af these modes would be to eonmnect two
process|ng QMStems tegather ug|ng twe DLll W8 via the 2pgma current
loops, One DLTleW Shou|d be the ‘active davice, the other OLLIleW
passive, Table 2=3 shows the switeh sett[ngs te Selept the mode of
ﬁﬂﬂf&t'oﬂ of thﬁ 2@ma eu"@nt IQQQS.” NQPma' OQnG]QUPQ‘]Qn 'S In the
Actlve moge, | |



Tpangmltte
' Actlve
Pass|vae

elver
RegActlvs
Pass|ve

Readey Emab|e
Actlve
Passjve

Si=1
ON
OFF

S3=g

ON
OFF

Si=4
ON
OFF

Tabje 243

S1=¢
ON
0OFF

Sd=y7
aFF
0N

Si=>
OF F
ON

§3=$
OFF
ON

53ry
ON
UFF

Si=8
ON
OFF

Siné
OFF
oN

S53m9

oFF
N

51«9
OFF
oN

Sim7?7
ON
OFF

$3e10
ON
OFF

S1=11
0N
OFF

Page 5
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2,3 DATA FQRMAT

The data format (Flguse 2e2) gons|sts of a START bit, ftlve to eTght
DATA blts, a PARITY bt or ne PAR[TY b]%, and ane, one and one=half,
or two STQF blts,

E
2iFe or 00D EVEN RETURN TO IDLE
LINE | . }——————5 TO 8 DATA BITS —————+| o/ OR Unusep /" STATE OF LINE
MARK ! '0*6'1'-'1'—'T-fT'-'t—-'r-'-r--'r-P -- fsJ;* AT BIT OF
7 T ART BI

SPACE o ] Jmrererrosion oot oy | 50 | o LR
START JUSTIFIED TO LSB BIT POSITIONS WHEN foteed §
BIT 56,0R7 BITS USED CR

- |«onEgIT TImE20NE/BAUD RATE pts—
fo—

2 —=

.~ b.FULL SELECTION DATA CHARACTER FORMAT-DL1I-C,D.E

Fioure 222 OL11l=W Ugta Format

When |ess than elght DATA hjts are Se|ected, the hardware Just|fles
the bl1ts |Inte +the Teast sign|fleant bit positions for aggygqu(g
regelved by the Interface, When transm|tting ehapacters, the program
provides the Justificatfen Into the |east signiflcant bjts, The
PARITY blt may be e|ther on or 0ffi when on, [t can be sejected for
ohecklng elther edd ep even parlty durina regelve and for previding an
extra PARJTY bTt durlng transmiy,

AT vgflaple Items within any data fOrmat are sSelee¥ed py SWlY
W Mody| : ' ' ar Beve 8wl tehes an
S T MR L b S L M A TS
ogram, TheSe Swltehes are |ISted In Taple 2=4 and deser|pe "o ¢
fyully Tn Ghapter 5, and deser|ped more




NAME

No Pearlty

™ Even parity

™ sTop BIt

Nyumber of
Data bits

SW]TgH

S4e=§

54=2

S4e5

S4nm3
S4=4

Page 7

Tah|e 2=4

pata Format Sw|tches

VAR?
PIN NO,

35

39

38
37

FUNCTION

Enables or d|sables the pdarlgy it
In the data ¢haracter,

When enab|ed; the yalya of the
parity blt [s dependent qon the type
of par|ty (odd or evem) Sejected by
the even parlty select (§4e2)
switen),

Wnen disabled, the STUP blts
Immediate|y follow the [ast DATA
blt ayrimg transmissjen, During
receptian, the recelver dges not
check for parity,

SWitem ON = party enabled;
Switenm OFF = par]ty disabled,

Peterm|nes whethep odd or gven
parity Ts to be ysed, The recelver
checks tha [neeming eharacter feor
approprlate parityi the
transmjtter [mserts the anproprtate
parlty valye, :

$witch ON = odd parity,
switch OFF = eyan parlty,

Selects the desired number of sStnp
pIts,

switen oy » 1 stop bit,

Switch OFF = 2 stoep blts, |f 5
Data b|ts are selected 1,5
Stop nits wll! be se|ected,

These two sw|tches are ysed
tegether to Dpravide a code ghat
sejects ¢the des|red mumber of DATA
bIts |n the character,

y4=a $§4m3 No., of DATA bj|ts
oN oN 5
oN QFF 6
QFF oN 7
OFF OFF 8
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2'4 FUNCT]IONAL DESCRIPTIQN

The pLil=W Is, flpst, a charaster=butfered commynications [nterface
that performs two basle onerations, Feeelvina and t*ransmitting
asynehtonous serlal data and, seegnd), a ||ne freayenoy cloek, used %o
measure %{me, A% a recelver of serja| data, the |nterface gonverts an
as¥nehronoys serfal charapter from an external devige |[n%o the
paralie| gharacter required for transfer te the UnTbus, This parallel
character can then be gated through the bys te memopy, a processor
registery or some othep dev|eae: AS a transm|tter, a parallel
eharacter frem the bus 18 ponvérted %o a Serlal gharacter for
transmissjon to en external device, Bacause the two data transfer
unlts (recejvepr and transmltter) are |[ndepandent, they are gapable of
sImutaneoys 2sway gommynigatien; The recalvef and transmitter each
oparates throuagh two re|ated reglisters! a contro| and statys regl9ter
for coemmand and monjtoring funetions, and g da%a buffer Peg|ster far
staring da%a prlop %o transfer %o the bus or external devige, The
I1ne frequency cloek usas a slgna| derlved from tha Ay |PPU% voj%age
by the pewar supe|y to ganerate t|med Interrypts, The "a|ogk por%len
Uty|jzes a redyster for eommand and mon;%ar(ng funetjoens,

ryRlecally, the DLii=w Ts orerated In one of two functiona|ly dltfepent
Qﬁnf19973319ﬂ9z - The. . DLii=W yYSed aS g Te|etype eontrol and the DLLiwW
used with E1A Jeve| comvaptara Wl || be dlseuyssed Indlvidual|y In $he
follewIns paragrapns, TYhe rea|stime cloak fynctions W||| alsa be
degcrlbed, _ o

Z;Q;l DLil»W Tejatype Contro| -

The DLilsW (Flgure 2¢3) can be yeed %o |ntarfagce to Mode| 33, Mede|
35; and Mede| 38 Teletypas,

””%
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N

D<1:00> BUS PARALLEL DATA
DRIVERS
STATUS
T ers
8BSY —_———
SSYN
SACK r
B8R-BG SERIAL |-
INTR INTERRUPT RECEIVER RECEIVER | DATA .
CONTROL STATUS BUFFER >y
LOGIC e (RCSR) (RBUF)  fe-+ »
u i |
Y ; |
i RDR ENB i ,
U [A<i7:00> ' 20mA I TELETYPE
5 [c<ro> ' INTERFACE | unir
My ADDRESS RCVR OR XmiT ; cireurTs
SELECTION SELECTION : |
LOGIC ; |
L}
MAINT K |
(xCSR) | XMIT ROY | TygiF) |DATa o
D<07:00> BUS PARALLEL DATA | S,
RECEIVERS

1"-1338

FIGURE 23
DLiieW TELETYPE CONTROL

' | - ma | ed
' at 4 afr wrltten by the tel|etyre uni|t |9 asse 4
33"3{s;;;g;;?:gonb;eathq'Dbllaw |ntepface for D:;all:&strag::eruzzxga
“the | y» When the processer addresses e v Yhe DL
;;%EF:::edﬂégg:ées the address to detetmine If the Toletypq';:mtzg
sefected external deviee and, 1t se|ected, whether |t |s to per A
Inout (read) or eytput (wplte) operatien, |

' ‘ pt |nformatlian
: t Teletype has beem se|egted te aocept
g:vfﬁgr7ggzzéf‘ns::|lel d:ta from the Unjbys [s loadednlntaf?gg 0:%%;2
Franenitter (ouneh) buffar, A% thig pelety she XAIT ROV fias diess
n transmitter (punhe ( ; ‘ v 1] .
s o trier s Pration AT a1 s TG sl 03, o
. t|v tive,) e nte arate ) 11 _
§;§:a?r$m t;: ;uf;er Inte the raletyze %:: bl:r:fn; t;::%a‘:galgf agﬁ:
saybTerpulforing [s omoty, even through he shift realser I3 aogtive),
lezbUffering |s empty, even through the @ Iy s 0
::gb%::n times out the requlred mymber of STOP bIl¢s,

‘ ytype, the Bablt
' W 1s Tnterfaned to a mode| 33 Telety
;:¥:%|lt v::gﬂg::: Is clnzefted to %the 1lieblt serlal INput required by
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the Teletype, Nete that, whenever a serles of echaracters 13 %o be

loaded 1nte the Telatype, the XMIY ROY flag |$ set prior to generatjon

of %the STOP hTts and the sh|fying o ¢t of the gharaster In the hold(ng
reglster, thus allowlina anothar aha?aqter to he |paded from the bus as
soon as the tfansmitter holding Byffer |8 ampty, Tha XMIT RDY flag 18
used with XMIT INT ENB te Inltlate an Intetrupt Seauence %o Inform the
precessor that the Imter?gee 18 ready to tiansfer another sharagtes to
the Teletyne fer printing,

Wheh PeaglVIn ata jrom the TeletYRe UNT%) thne oPeratlon |8
esgsontial|y tge qrevergq. "The STAR bl% of the Teletype ger;al gata
aptivates the Tnterface receiver |egic, and data 18 |oaded one DIt at
s %1me Inta the reader buffer register, When [0aging of the burfer |S
eomplete, tha buffer contenta are tranifariod to the haiding reglster
and the Tnterfage sets the RCVR DONE flag, Indlcating te the progfam
that a oharaster has been assempled and |§ raady for transfer %0 %the
bys® The RCVR DPNE flagy |f RGVR INT ENB Is also set, TnitTates an
Tntdrrupt Sequence, thereby oausing a vegtared Interrunst,

The DLileW has a preader enable (RDR ENE) Dbt that ocam Dbe se% %0
advance the narer <tapa reader tn the Ta|etype, When set, this pI%
elears the RCVR DONE flag, AS soon as the Teletype sends another
gharacter, the §TARY nfs elears the RDR ENB hit, thus aljewlng Just
ene charagter %o he read, ,

The DLii=W alSo has a regelyer aetiye (RUVR ACT) bT%, whigh |[ndlca%es
that the (L11s4 Tnterfage |8 regelving data from the Te|etype, This
BI$ 1s set at the eenter of the START bl%t, whigh [s the beginning of
tha 1nput serTal data, and 135 cleared by She leadTng edoe of the RQVR
DONE b1t, The DL11=W a|sq ha§ & BREAK DIY (can be switeheanrabled),
:h%e: ¢an be set by the program %o transmit a continueus Spage to the
eletype,

The DLi4W can pe oPeratag In a MalNteNange moges Whigh 18 Selegted by
the prodram by setting the MAINT bI% 1In the transmitter status
Feglsterl when In %this mode, apeclal Jlegle Is used to nperform a
olesed loop tesy of Interfage |egic clreults, A charagter from the
bys 18 |eaded In paralle] Inte the tranamitter (nynmgh) buffer
register, The serfal oqutnus of the reglster enters the recefver
(reader) buffer reglster, whaere |t |8 cenverted bapk 1Into parallel
data and Sragnsfepred to the bys, |n maintenance mode the datva |3 not
transmitted o the Teletypa, 1If the DLiimW |s fyunctioning nproperly,
the charaster In the reader byffer (RBUF) s [dentiga| to the
sharacter loaded Tnmto the transmitter buffer (XBUF),

24,2 DLiiey EIA verminal Gentre|

The DLil=W (FTaure 2e4) a|s0 provides the aonmtrol Togle requjred feor
;n?ggfaelns EtA termina|s sSuych as the VYTU6 DIsnlay or %the Mode)| 37
Telatyne, .

Funetlenal|ly, the EJa Terminal gentral eonflguration |s  nearly
fdentieal wlith the TYeletyre Comn¥rol oanflaurations, In the ElA

@

%]
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Tepminal Conepol gonflaypation, EJA leve| donyapeeps ON ¢he DLilsW a
used to gnange blaolar serial Impyt data to §?L legle |eve| ang ;L
l'egle leve| serJal oeutput %0 Plrolar slgnals reaulred by LIA
taemina|s, EIA TJevel oqutnuts fer the sTgnals DATA TERMINAL RDY and
REQ TO sewu are permanent|y syrapped on, There 18 no eaulvajent ElA
Yeval siana| genepated for KROR EVNB,
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D<15:00> oUS PARALLEL DATA
— DRIVERS
XMIT RCVR ERROR :
STATUS STATUS BITS
BBSY : o —
SSYN RCVR r
SACK
| Nrae INTERRUPT Jor RECEIVER R R R |
CONTROL STATUS BOFILR
LOGIC e (RCSR) | (RBUF) v , |
M| ' XMIT - ! : :
" INT K2
: . i
] A<17:00> " EA NTELIINAL
S | c<1:0> RCVR OR | heva] | :
S ADDRESS XMIT mamt! [0V I
SELECTION v
SELECTION MODE v
LoGIc BREAK O0P | %)
: | )
1 1 |
TRANSMITTER iaTNT NSMITTER] S _ v
STATUS BUFFER o
(XCSR) [ XMIT ROY (XBUF) 1
: |
D<15:00> PARALLEL DATA |
8US
{/ RECEIVERS - <

Flgure 2e4  yL3ie=W gla Termina| gontro|
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274,35 RealsTTme Cloek

(Flgure 2sY) A signal genefated from the AC Inpy%t T1ne veltage by the
power sSupp|y 1s regelved by t%the RLileW, This signal 13 a sayare wave
of ldentiga)| freayeney ta the AG |Tne voitage, A moniter bT% (LTC
HQ”‘TOR, '9 aog ense ,gch oyo'p by ‘HQ hg'dwﬂra b“’ Muﬁt bg Qrsﬁfﬂa ay
tha program, By menltering this b1%, the pragram can count unlt ¢ime
Infervals of 16 2/3 mgeq (80 HZ) OF 20 maeg (57 Hz), 1 %the LTC INT
ENB BIt 18 set, a vectored [nterryunt wi|| be ganarated eagh oyele,



DR Bus
DRwERS
BaUSY
ssyYN
SACH
-B
- Mo
woelc
v
N
6 AGT:D0»
Yl
SSTN se?.;:rznscfn
LO6GIC
LINE
CiOCK
STATUS
D> s
KECEIVERS
by
\V3
powveR Bys Lye b
sureLY
FTgure 285 LINE cLOCK BLOCK DIAGRAM

page 14
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2,9 PHYSJCAL DESCRIPTIOQON

The pLlieW SLU/RTg eptien 1s paeckaged on 8 single M7856 Quad
Integrated Clroult Module that can easT|y be plugged [nte e|thar a
smal! per|pheral controjler sjo% |n the precessor ar one of the four
siats 1n a DNitaA Perlphapa| Mounting Pane|, When the DN1li=A s ysed,
up te four DL1i=W Tnterfages can be mounted In a sTnale system ynj|t,

Power 1s applled te the 1I9ale threuen the pewer harness already
pravided |m  the BAjyy Mounting Box ~ The reaujred gurrent |s
approximate|y 2 ,¢A at +5V and 120MA ay .15V, If the ElA |eve| outsyts
are ysed, then 50Mp of gurrent, at a |eve| hetween +5V and #1535, |s
alse requlred|

The M7854% modyle has a Bepg cennsector for al| user Tnoyt/output
slgnals, The speclflc s|gnals fed %o thls connector depend on the
externa| device Interfacaegd to, and the sreelflc cable usaed, Meynting,
eah|lng, and conneetor Information |s glven In Chapter S,

Flgule 276 ShOWS thg Rosition 0 the BaPg Gonmgetor gnd the flve
swltch pagks, '
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/

S5

]

S3

54

S2

|_BERG CONNECTOR

Flayre 2=8 Poslclen of Berg Conneegor
and Swjtch Pagks



2,6 SPECIFICATIONS

Operating ang physlcal

Page 17

speelflcations fof t%he ODL1i=W Seria| Line

Unlt/Real=T|me Cloek are glven |n Tan|e 25,

Tap|e 2=5

PLil=W OPERATING SPECIFICATIONS

Speciflication

Reglsters

Res]stef AQQPOSSQS

Interrypt Veotor address

Prlorlty Level

Interrupt Tynes

Commands

pesgrintion

Reeelver Stgtys Reg|ster (RGSR)
Reee|var Buffer Req|ster (RBUF)
Transmitter Statuys Reglster (XCSR)
Transmitter Byffer Reglister :Xﬂﬂil
LKS

RGSR 777%60
RBYF 777962 whan ysed as gonsole
XGSR 777564
XBUF 777566

LKS 777546  Vallp ONLY YHEN SLV USED
AS CONSOLE

RGSR 776XX0
RBUF 776XX2 XX257% through 67 for up
XGSR 776%XX4 to 15 Interfages

XBUF 776%XX6

RGSR T7XXX0 v
RBYF  77XXX2 XXX2561 through 617 for
XGSR  77XXX4  up %o 31 interfaces
XBUF  77XXX6

vwon reecelver when ysed a$s gensole
pe4 Transmitter

162 = |[ne oloek
Fleating Vectors (Appendix B)

BR4 « SLU
BRé = RTC

Transmitter Ready (XM]T RDY)
Reeglvepr yene (RCUR DONE)
Limre Cloek Mon|tor

Rgeglver Interryupt Enmanle (RCYR INT ENB)
Transmitter Interruph Enabje (XMIT NT
ENS)
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Line Gloek Interrupt Enable (LKS INT
ENB
Rea&er Enab|e (RDOR ENB)
~Maintenangce Mode (MAINT)
Break (BREAK)

Status Inglgatlons Reeelver Aptlve (RGUR ACT)
Transm)tter Ready (XMIT RpY)
Recelver yana (RCUR DONE)
Lire Gloek Menltar
Error (ERROR
Oveprum (QH ERR
Framing Epro# (FR ERR)
Par]ty Errapr (P ERR)

Daga 1PPyy OugPye ) T Seylal daga, 20aMA agylye ou,,ent loop,
‘ Seflal da%ar 2MwMA pa88|ve gUPrent |oQn,

Serja| data, cenforms to L1A and CCiTY
" gpecliflcations, ‘

Data Fermat 1 START oblt) S, 6, 7, 8 plg DATA
" eharagcter) PARITY bIt t(odd, even, or
unused)} 3 or 2 STOP bits with 6, 7, 8
NATA Blts, 1 ar 1,% STOP plts wlﬁh 5
DATA DIts,

ata Rates , " Baug rates may be 117, 157, 3um, 6o,
o - 147202 2%p0, 4808, or 46&9, ARy Sp|lt
speed combinatlan possible,

B]t Transfer Oprder LOweorder blt ([,SB) flrst,

Pahlty .~ ~~ = ° ' Computed On Tngoeming dats of |nsefted en
o B ﬁuﬁgejn? gata; debPendgent ©on typg of
par|ty (odd or eyen) ysed,

Par |ty maY be 0dd: eveMp or UnuSed,

$1ze consists of a s[ngle ayad modyle (M7856)
‘ that oceyples 1/4 of a DDLl®A of ons of
two eontro||ar slots |n a KALL, KCL1, or

ether PDF=11 processer system unlv,

Power Reaylrag :agaA tt+b;5v
a ]
SYMA at leve| between +9V and +15Y,

The NL11=W dges nrot Inglyde a cable) these myst be pypchased
sepatate |y, Reegommended cah|eS are 70Vpu360, for yse whan |nterfas|ng
via 2gsMa cyrrent loep, and the BLUSC«25 cable,; foF Interfaging %to EJA
leve| devices)



chapter 3

Insta|lat|on and Conflguration

374 INTRQOYCTIOM

Th1s chanter desapibes the phys|eal ecompanants whTgh constisute the
DLiteW SLYU/RTC Qntlon and metheds of mounting and gonnecting the
DLlluw tq gth" QQV'QQQ Tn'ﬁ thptef ‘s d'v'ded 'nto thrae ngQf
pafts; sconflguration, Instalfation, and cabling,

3,2 CONFIGURATION
The DLii=W optTonm eomsTsts of an M7§%6 quad module)

Setup of sw|tgh selectable funetions, baud rates, address and vegtor,
and oholas of gable wl|| depend on systeam cenflauratian programming
conglderations, and the external device befng Interfaced to,

3,3 INSTALLATIOM

The nLili*W |nterfaee can be meynted In elther a smal| per|pheral
eontroller sliot In the PDPmll Rregesso?r er [n one of the foyr sjots [n
a8 DD1iwB Perlphergl Mount[ng Pane|, as shown [n Flgure 3mly; Note that
the DLil=W gan bg meuntaeq |n any ene 0f the four s|0%s8 and up %o four
OLii=W [nterfaces ean be meynted |n a single system unlt,
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BUS .
A[O%T | g c D E F

4 UNIBUS
(SEE NOTE 2)
3 POWER
2 | RESERVED .

[

1 ZTAT 77777777 7 :
et L)
D ipbisiaiiiiiiossinssiions 2

| BUS
1 IN

NOTES:
1. Con be mounted in slot1,2,3 or 4
2. Con be M920,BC11-A,0r M930
3. Can be M920 or BCI1-A

Flgyte 3at QLilad (M78%6 Medyle) Meynted In DDii=e@
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A DLiigW [nterfaoe can also be moynted |n ane of the four S|o%® of a
BB3L system ynlt, provided that the S|ot has heer wired as g UDileH or
eqylvalent  See Table J,i for a |18% of stgmnals and PIn gonmections
used, Onde the M7856 medula has been [nstalled, an appromrlate cable
myat be eonneqted as deserlbed |In Paragraph 3,4,

37311 Powep Connectlgng

Power conngatlons to the QLlley Interfase are provided py %he
assoojatay PDPali systgm via Yng ROWaP SUDD|Y [N the BALL mount|ng
Boy Nhea poyer Is apblfed to the POP~11 systam, the DLileW recelves
power also, These poweP eqnnections are descPibed In detall In the
POPali Peplpherals and [nterfac|ng Handpeok, DEC, 1972,

When oPePating the EIA grivers,; a POS|tive valtage petWeen ¥v ang 15v
ts requlped by the DLileW, For PURe11/15 apd PDP=11/27 systems w|th
an H7208 Power Sypply, a GBOPV madyle must be ?nsaaTlod to aravlge shls
veTltage,

Tab|e Je=i

SRC SLOT PINS AND SJGNALS USED
BY THE DL11lew

STGNAL NAME ' PIN
LR oL A A A LA
BUS ABW |, EHZ2
BUS AR} | EHY
BUS AUZ L EF1
BUY ADS |, EVv2
BUS A4 L EU2
BUS ADLY | EVl
BUS ARG | Eul
BUS AR7 |, ERQ
BUS ABY | ENZ
BUS ARY | ERY
BUS Al0 | EP2
BUS A1l L ELY
BUS A1Z L ECL
BUS A1S | EK2
BUS Al4 | EK1
BUS A1S | ED2
BUS Ale L EE2
BUS A17 |, ED1
BUY BUSY FD4
BUS BG4e N W ps2 -
BUS BG4 QUT H pT2
BUS BGO N H pM2
BUS BGS QUT M ON2
BUS BR4 | PH2
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BUS BRO L o pe2 _ -
BUS CP L EJ2 | -
BUS DY & EF2
BUS OO | - . 82
8US 0P L CR2
BUS D02 |, cu2
BUS DO¥ | cT2
BUS DU4 | CN2
BUS DO3 | . P2
BUS DP6 | cv2
aus Doy | M2
BUS DU8 |, QL2
BUS 009 L K2
BUS 03P | €J2
BUS 013 L CHY
BUS D12 b CH2
BUS 049 L cF2 - -
BUS 034 L cez ™
BUS D15 L eo2 |
BUS INIT | D1
BUS [NTR | M1
BUS LTG L coy
BYS MSYN | EEY
BUS NPR | EJdd
BUS 9AGK |, FT2
BUS QCLO { CN1
BUS SSYN |, EJ1 /N
BUS BGS IN W BP3ae
BUY BGS QUT H DR2#e
BUS BG7 IN M DK2#e
BUS HG7 OUT H DL2##
w5y S CA2
~ DA2
EA2
FA2
RTINS cul -
nldV pB2 ﬂ“ﬁ
GND . gee
er1
De2
DTY .
EC2
ET1
FC2 .
FTL

#% Intergonnected te provide bus arant eontinulty)

Th1s modyle ySes a fl|ter netwerk to gonyert the fyll=awave rectifled
«8v/rmS  sTgnal' te a pogltive d¢c vojtage, [Instal|atliom of the GBUOD
medule |3 porformed as fo|lows}

1y Install the G820 mogule I1Nto 9)0% AD2 of the DD1lys=A,

(]
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2, Genneet wire between Ap3Vz and Apavaz,

3% Gonnggt o Wire petWaeM ADZNZ ong GXXUL (Whefe XX 1S the $lot
|egat?on of the M7H3Q medue),

3,312 Agqgress ASsygmgnts

The UL%in“ Interface |s addressed through the address Selectlon |eglc
and 1S Interfrypt veeter determined by tha [nterrupt gontrol loale
Eagh spealfle Diyq,W Intertace with|n a system nas a un|aye addresd
and veotor, both detarmined hY the switghes on the M7855 modyle, Wwlth
the exegentlon of the |Tne clock address and vector, whioch are 777346
and 109 respagtively, The addressing scheme |s descrlbed 18 paragraph
5,2 and the veeter address (lnterryp® contro|) secheme |3 gqovered In
Fapagraph 9,5

3,3,3 Installationm Testing

Inatallation testina |s performed by ruynnimg the appropriate
dlggrostic nprogram after the DLlleW |[nterface has been completely
Inate ‘e,

th1s program Ts eontalmed on the dlagnostle tape supp|led wligh the
Interface, Instpuctions for rynning the dlagnostTe are [noluded with
the nrogram tapne,

Depending on the deylge ,sed, the fol|eying diagnostics are sypplled,

ar Pkilae¥ MAJNDEG»11=DZDL A

MA[NDEC*11eDZKNWA
b, Talatype MAINDECe11eDZKLA
cy V195 MAINDEGe11eDXVTH
dy  LA32 MA[NDEG=11%DZLAB

374 CABLING

Flgure 392 ||lustrates the method of connegting cables batween the
OLil=W and varlous externa| dev|ces,

Table 3.2 Ijsts the s|ona| names ane assoclated pins on the BRerg
connector meunted on the M78%6 Todule, This table a|sSo |Ists the
slagna|s sypplled on the 7208367 and BCV5C ecables,

Table 33 DProvides a Quigk refafence of M7856 [nput/output signals for
TThe E1Ay and 20=pa eyrrent |oep devjces,

rable 3=4 ||sts comnector pln nynpbers and algnal|s fer the 7088360
cable,
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Table 3eY ||sts connector pln numbers and algnajs for the YPPB5L9
eable whigh 18 used In coenJungtion With the 7008367 cable,

Tanle 36 T]sts gomnegtor PIR AYRpers for %he BCASE eable e0nNagtols,

Aﬁ%

R



B

oLI-W,

MoouLE

oL1-W
MODULE

zlmzmwl

= o]

b.DLI1 CONNECTED TO TELETYPE

P2 Pl P2 4]
B 7008360 7008519
£ Fllm Ml |F DISPLAY
G
F MATE-N-LOCK MATE-N-LOCK
a.0L11 CONNECTED TO DISPLAY
P2 P1
s 7008360
E Fllm TELETYPE
G
F MATE-N-LOCK

FTgyre 322 (L1l=W Cable Connactjans

Page 7



Table Ja2

PIn Gonneotions

M78%6 Mody'le

Groyngd
Gpoynd
Ser|al Imput (TTL)
Sarial Quteut (ETA)

20 mA Inter|ogk
Serlal Imput (E1A)
Serjal Imput*(20 mA)

EJA Inter|ock
Seria’l Impute(20 mA)

Reayast to Send (ElA)

Serja’l Outryt=(20mA)

Dasa Termimal Rdy (EIA)
Reagar Ryn=(20 mA)

Yerjal Qutrute(20 mA)

Reager Run+(20 mA)

*5V

Groynd

Groyng

BCO5C Modam CGable

“Groung

Groung

Force Bysy

S0c¢, Clear to Sand
inter|odgk In
Transmitted Data

Rece|ved Data
External Clogk
Inter|oak Qut
Serlal Clogh XmT%
geo, Keg,es¥ %o Send
Serla| Qfosh Reve
Clear to Send
Requeat te Send
=Power

Ring

+Power

Qata Set Ready
care|er
Datﬁ'Termlnal Ready
2u2 Seq) Xml%

292 Se0), Revr

E1A Seo) Xml¢
Slgnal Quallty

EIA §e0), Revr
Signa| Rate

Ground
Ground

Page 8

7004367 Cahle
Groyng

®

Inter|ock In -
Inter|ogk Oyt
Recelved patae Am%

Recelved Dataw

Transmitted Datas
Reager Ryne

”W%

Transmitted Dataw
Reader Ryna

Greynd
Groyngd



Type
TTL Signg's

20=Mmy current -
Loon sianafls

E1A Slignals

Twisted Palr Cojer

B|agk/Rena Blagek
Red

Blagk/White Blaek
White

Black/Graen Blaek -

Green

INPUTE
INPUTY

ouTPYT

INPUTI
QUTPUTY

Mate"
connae
(Yo N

NIO AT ALn L N

Tab|e 3e3

Input/0utnut Signals

Stgrals
s’f“l Dd‘.

+Serja| pata
eseria| Uata

+Serla| Qata
eSe¢ria| pata
+Readep Run
eRgader Run

Serlal Daga
Serlgl Dgty

Hequest %o Send
Qata Termina| Ready

. Table 3e4

PR No'
E

K
S

AA
KK
PP
EE

J

F
v
oo

70083560 Conneetions

Nelo¢ Barg
tor P1 conneoctor P2
eviee) tTe DL1Y)Y

KK
)
EE
AA
PR
K
3
H

Signe|

eTpansmitted Data
eRgsalved Uata
=Readepr Run
+Transmitted Data
+Raagep Run
+Regelved Data
Interloek In
Interlock Qut

NOTEST 1, Connector on ASH Teletype USeS all PIN3 (2871,

2, ecomnegtor on KSR Te|etype does not ul%e pins 4 er 6. (Readef
RURM = and &),

Page 9



7208360
MateeNel 0k
Connector FP3

NORDWUN

Coler

Blye/uWh] te

WhYte/B |Ue

Orange/Wn|te
White/Orange
Groon/White
White/Green
Brawn/Wh!ge

Whte/Broawn
SlTate /White
WhYte/S|ate
BlyesRad
Red/B|ue
Orangae/Red
STate/Red
Slate/Graen
Red/Brown
STate
Red/S|ate
BlyesBlack
Blapk/Blue
OrangesBlack
Black,Orange
Green/Blagk
Brown/Red
Red/Drande

MatemNel ok
Connector PZ
(To 7008360)

2

3
5
7

Cimgh
conneetor Py
(Yo Devige)

Color
Blaek
Reg

Wwhn|te

Green

B Pg

Tah|e 3=5
7908519 Conneotlons

MQVQON!LQK'

Connegtor P1
(Yo Deviee)

BEEC TR I Y X}

_Slgnnl
eTrghgm|ttad Oaty
*Rege|ved Data.
+«Tpangm|tted Data

+Rege|vad Data

Table 3a6

Cennegzor P2
tTe 0OL11) _

<

@C

Z T <™

zQ

xXm ‘Ol’;XZO'ﬂCNZZ.T'QLF‘!I(WCWN-(<Q‘!<)<

Bcvbc Connegtlons

Slana|

Ground

Ground

Transm|tted Data
Regelved Data

Request to Seng

Gleapr to Send. -

Data Set Ready

Ground

Ground

Carrlor

«Power

aPOWOFR

202 Secondary Tranamlt
202 Seoondary Rege|ve
Secandary Cleapr to Senmnd
ElaA Secondary Transm|¢
Sarlal Clock Transmit
E1A Secondary Rege|ve

E Seria’l Clock Recelve

-UnassTgned

Secendary Request to send
Data TermIna| Keady
Signa’l Qua|lty

Ring

STgnal Rate

Extarnal Cloegk

Fepse Busy

Interioeck In
Interfoek Out

Page i?

®
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Tabla 3e3 provides a qulek raference of M78p2 Tneut/output 2lgnals fer
TThy EIA, and 2demA eyrrent 1 dev]ses,

Taple 324 1']3ts gonneqtor PIn NuUMpePs ond 8Tgngls fOr Sthe 7828360
cable)

Table 3P T|3%s eonnector pin nympers and alanals for the 7008919
cable gonnector whioh s ysed In gcoenjunction with the 7gn8260 cabla,

Tanle 398 T)8%s conngotor PN NUMLeP8 9P $hy BCASC g.nle gQNNggters,



- Ghapter. 4

ppggramm|ng information

4,1 SQOPg

"ThTs chanrter presents aeneral programming  Information fop 3gftware
sontro| of the DLy1,W Serlal LIne Ynit,Real, Time Clock Optien  Fer
more detalled Tnfqrmailon en pregramming Tn general, refer td the
Panar,Tare Software Pregramm[ng HMandtook (DECe11aGGPHaD,,

Th1S ghaP%er Oof the ManWal I8  gl¥iged TNto  three myjer
ooftions! devyce regjsters, |nkerrynts, %iming aons|deratyons, ‘

4,2 DEVIGE REGISTERS

AlT software cantpa| of the pLileW SLU/RTc Qetlon |9 performed by
means of flve device reglisters, TheSe Feglsters have been ass|gned
buS addresses and eam be read of |eacded (wlth the excentlions noted)
ysTng any PpPell Instryetion referring %o thelr addresses, addiess
asslanments ngan bg chamged by altering the satting of switehss on the
address sejectfon |oglc to eorrespond %e any address Within tha range
of 774ppw to 777777, Howevaer, register addresses for the DLElaN
notmally fall wIithIn the ranse af 775617 %o 776477 er 774500 %o
776677, An explanatlon af the addressing Scheme |s offered In (hapter
5 of th]s manyal|, Fer the rama|nder of thls dlsqussion, |t Is assymed
that the DLlisW [s belng ysed as a oonsole terminal contrel,

The flve gevice realsters and assoejated bus addresses are |[sted In
Yable 4et, :
Tab|e ael
Standard DLilmy Reglister Assignments

~ Reglster o ~ Mnemonjec  Addresss
Rece|Vver Status Reglster RCSR 777560
Rece[ver Hyffer Regigter - RBUF 777562
Tranagm|tter Statys Reg|ster XCSR 777564
Transmitter Buffer Reg|B8ter XBUF 777566

L1ne Cleock Statuys Reglster LKS 777546060
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s  These addresses are only for 2 OL1leW used as oonsele termynal
centro|, Fer other address assignments for these registefs refer
t? I“blg 5'2;

#%  Th]S address Ts valld oniy on a DLii=W ysed as consaje tarming|,
o? ;736 ethat DLAleW’'s ~uysed [n System, vﬂ?s redimter ghou|d bhe
disabled;

FYgures 4=1 through ¢w5 ghow %the blt asslagnments for the devlge
registers, The ynused and |eadvenly hit%s are ajways fead as O's,
Loading unusad or readeon|y bt pas no effegt on the bt Ros|%jon Dut
shauld noet be eonsTdered good pregramming fdractiee, The mnemonje INIT
refers to the TmitTallzatylien slgnal |asued by the nragessor,
InTtTa'llzatian {s _.eaygsed by ene. of ¢the followlna} Tssying a
pragrammed RESET Tnstrystlon depressing the START - switgh on the
pracessor oensole or the oecgurrencge of g powerelUp OF DOWAr=HOWN
sondittom of the prosessaor power supply, ' ' :

In tne fo1T0WTng qeSerTRYTONS; "SranSmitiagh! Porard %0 tho3q Peg|3%ers
gnd p1%3 Invelved Tn acaenting a Prafllel oRaPaeter fron the Untpys

of Serja| YransmysSyon %g the externa| devyeel "regejver” refers <o
these reglsters and bhlYs Involved witn Pecelving sefjal Informatjon
frem the externa! device for parajle| tranafer to the Unlbus,

%5 14 13 12 1 1w 9 8 7 6 S 4 3 2 1 0O

T T T el T ncvm | FCVR T 1 T T on
NOT USED s NOT USED - | gGng | JNT NOT USED .| eng
1 ] L 1 1 I 1 ! ]

NOTE: . : - )
_RDR ENB (bit O)used only with DL11-A ond DL11-C .
' ' b.OL11-A THROUGH DL11-D OPTIONS n-r3e2

Flaure 4e1 REGELVER STATUS KEGISTER HIT FORMAT

BlY Mean|ng and Qsderatlion
15 =32 Unysed,
11 RECFIVER ACTIVE == Read only, When sety this DbIY

ImdTcates %na% %the Pece|ver Interfaca 1s aetlive, Thls
bTt is set at the center of tha start blt, which |s the
beginning of the Input Serlal data from the devige, and
oleared by the leading edae of Recelver pene, A|8Q Mmay
be eleared by INIT, ' :

0 »8 Unysad]
7 RECEIVER DONE == Read On|y, Set Wwhen an en%jre

o



S w1

LA
i3

14

i3

2

Pane 3§

character hag been recqelvad and s ready for tranafer
te the UNIBYS: Clemped by getting Reader Enabloe,
addressing éAD or WRITE) RBUF, or INIT, Starts an
Interrynt sequonco wnan Regg;vER ;N?:RRUPT ENAgLE IRT%
6) 19 alse set, ‘ T

REGEIVER INTERRUPT ENABLE g= Raad/wrlto. Gleaped by
%NI? . Starts an [mterrupt sequencae whnn Rega|ver Done
sse‘

Umysed,

Re o? EN aLg = Wpite On|y, cleared by INIT or at

éd e a START bI%, Advgnaos paper tabe readed of
A*R taletypea. Glears Reocalver Done, ZDmA gurfent
loge &yrcurt oWtput assec ated w %, th)8 b%,

15 14 13 12 " 10 9 8 7 6 5 4 3 2 1 [~
OR FR P
ERROR ErRR | ERR | ERR NOT USED RECEIVED DATA BITS

FYgupe 4a2 REGEIVER DATA HUFFER BIT PORMAT

Meaning and Operatlon

ERROR == Read Qnly, Logloal QR of OQverrun, Framing
Error, and Paplty Errory, Glearad by removing the efror
cend|tiens, ERRQR 138 net tled to the [nterruot lodglec,
but RegeJver Dome |s,

QVERRUN == Read only, set T1f previoualy Pecelved
character {3 nat read (Regelvap Donme not reset) hefore
the present cparanter |s reno)ved.

FRAMING ERROK =% Resd gMly, set If the oharacter pead
has no valld stop ptt. Al80 USag to de%ealt preak,

RECEIVE PARITY ERRQR =a Read only, Ses 1f recelved
parTty does not adree with the expeatad parlity, Ajways
@ 1% mno parTty 18 se|eqteaq,

NOTE| Error goRdItions remaln aresent unt|| the ﬂﬂx‘
eharagter |s recelved, at whleh time, the efrer
bTtes are Jrdated, INIT does neot negessaF||y
elear the aerpor Bits, Erreor DbIi%s may be



110,98

7 a2

15

Page 4

| dIaabJQd via a switgh, but net Indlvidually,
U"USQQ{

REGE]VED OAIA BITS =~ Read On|ly) These G&lt%s qontaln
the ehapacter jJust read, [f |ass than 8 b|ts are

gelected, the huffer wil| be rlghtsjustifled |n%o the
“least slgnifieant DbIts, with the higher ynysed biy or

blts reading ad ©'s, NetY gleared by INIT,

14 13 12 1" 10 S 8 7__ 6 ] 4 3 2 Al o]

XMIT | XMIT NOT
NOT USED ROY | (NT NOT USED MaINT [ NS T | BREAK

- Flgure 4ey TRANSMITTER STATUS REGISTER BIT FQRMAT

Bl1%
15 » 8

5.4,3

Meanine and Qperatlion
Unysed,,

TRANSMITTER REAQY == Reag On|y, Set by INJT, Cleared
whem XBUF 18 |oaded) St whan XHUF oan aceent amother
charaster, When set |t wl|l start gn  [nteriyp%
sequenge 1f Tramsmittapr intarrupt Emabie [s alse set,

TRANSMlTTER INTERRYPT ENABLE == Rﬂld/wf'tﬁl Cleared by
INIT, When set 1% Wi|| start an Interrupy sequence |f
Transmitter Ready Is a|so set,

.ynysed,

MAINTENANCE == Read/Wr(te, Cleared by INIT, When set,
It dlsables the serial ||ne Input to tha fecelver and
sends the serial oytput ot +the %ransmitter |[nto the
serlal Jnput of the recelver, Forces regejver %o Pyn
At trapsm|tter speed,

- Unysed,

BREAK =~ Rgad/Write, (leared by INIT, When set, [t
transmits a gont|nyous spapge), May be d(Sabjed via a

-gw]toh)

(]

[



B1%
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15 » 8
v

15

14
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13 12 1 10 9 8 7 6 k) 4 3 2 1 Q

NOT USED TRANSMITTER DATA BUFFER

1-134S

Flgure 4e4 TRANSMITTER DATA BUFFER BT FORMAT

_Meaning angd Opapation
Unused, |

TRANSMITTED YATA BUFFER == Write Only, ¥ less than &8
blts are Sseleoted then the eharsoter musy be rlahte
Justitled Inte the least slgnlflcant bIts,

INTERRUP T MONITOR . J
INTERRUPT ENABLE

Flgure 4a5 CLUCK STATUS REGISTER BIT FORMAY

Meaning and Operation

Unused,

LINE cLOGK MUNJTOR e= Read/clear, Set only bty the Tine
freaueney clock 3lgnal and gleared on|y by the pregfanm,
Set by INIT,

LINE CLOCK INTERRUPY ENABLE == Read/Write, Gleared by
INIT, When set, starts an [ntarrupt Seayence |f Line
Cloek monltor |s ajso set, An Tnterrupt sedjense Wl||
alse bhe [nitlated upon tha regeption of the Tine
freayeney oloak sigral 1f the |Tna a|lock mon|tof D|Y 18
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get from g pPrevious oloeck slgmal,
5 g @ Unysed,

4,3 INTERHUPTS

Yhe DLilwW Interfaee yses BR |nterrusts to galn aontrol of Yhe bus %o

perform a -veotered Tntarrypt, thereby gausing & braneh to a hand||ng
rodtine, The QDL11=Ww hag ¢hree |nterpyst ohannels] one for the
reseclver Sectlom, ene for ¢tne transm|tter seetlon, and ore for the
I'me cloek segtlon, TheSe %hree channa|s orerate Independeny|y]
mewever, Tf sTmultameeys Interrupt reaveasts ocour, the |[ne clock Nhas
hTghest priorTty, fol|owed by the recelver with the transmitter |ast,

A Ilmne cloek Tmtepryet can 0CGUP onjy 1f the LKS Interrunt enabje DIt
(bTt 63 In the |Ime clogk Statys reg|ster [s set, With LKS |nteriypt
enable set; fallina edaes of the S|onal (TC xw L wil| goenepate
tn%errupt® requesys, The s|agnal| LYg IN L 1s derlved from the A; pawer
fnpyt by the pewer Supe|y and ls a Software wave of the same freauaney
ag the AC Tnnut voltage,. _ L

A Sransmittepr Interrupt o n ocaWr oniy |¢ tha Interrunv oMghle (XMIT
INT ENAH) bt J[p the transmlttgr status reglster Is sat& WTth %XMIT
INT ENAB set, setting the transmitter raeagdy (XM]T RDY) Iini%latves
an Interrupt request, When XMIT RDY |9 set, 1% lndlqatqs that the
transmitter buffer S empty and ready to adcapt another sghapragter from
the bus for transfer to the extarna| dev|ge,

A regelvar Interrymt gan gocur on|y If the Interrypt enahle (RCYR INT
ENB) bT%t In the recelver statys register |s saet, Setting the recelver
done (RCVR DAMNE) pTt [mltTates anm tnterrupt reaquest, When REVR QDONE
Is set, |t IndTcates tha%t an entire chargcter has been recejved and 13
ready for transfep %o the bys,

The Interrupt origrity |avel |8 & f0F tne Tlae clogk and 4 Tor the
recejver and tramsm|tter,

the veetor address fer the Jine c¢loek 1s fixed at 19Y, whepeas
floating veogtor addresseS are used for the racelver and transmitter,
The reselver veator Is XX0 ang %the transm|tter vegtor 1s XX4, where XX
1s ass|9ned aceqrding %0 the metnod dessribed In Paragraph 5,5, 1f
the DLil=W |3 ysad as consgo|e terminal |nterface, then the regelver
and tranmsm|ttar vector addresses w||| ba 62 and 64 respect|vely, The
veator address can be changod by resett:ng switones In *he |nterfust
eontrol loglea) '

Any DEC npogrgms qr other SOftware referr|ng te the Standard veeter
addresses must also he changeqd [f the veatar address |s ehanged,

]

”W%

%



Page 7

4'4 TIMING CONSIQERATIQNS

When proaramming the pLileW SLU/RTc Optien, 1¢ IS |mpertant %o
gonsider %Iming of certaln funetlons [m order to yse the system |n the
meat effjejgnt manner TIming coensideratoans for the ragelver,
transmitter, Bbreak geperation legle, and |1ne e|ack ara dlscussed In
the follewing paracraphs,

4,4,1 Recejvers

The RCVR DUNE f)aqg (pTt @7 In the RCSR) 13¢%3 when 4%ha Un|vels,|
Asychreneys Reeglver/Transmitter (UART) has assembjied a fu||
eharacter, ThTs gecurs at the mldd|e of the first STOP k| gecause
the UART |s degbles buffered, data remalns vajld unt|l the mexs
eharacter 15 recejved and QSSQMDled This parmits one fu|! charaster
time fer servielng the RCYR DQNE flag,

4,4,2 Trangnltte,

The transmittef sectlom of the UART Is a|se doublesbuffered, The xM1Y
RDY fra® (b7t 87 |m the XQSR) |s set after [nj%tja||zation, When the
byffer (XBUF) Ts [oaded with the first ghakacter from the pus, the
flag elears byt then sets agaln within a fraotlon of a B[t t|me, A
segand charagter can then be |paded, whieh clears the flag agaln, The
flag then remalns e¢|eared fQr nearlv one full eharacter time,

4,4,3 Bpeak Genepoglon L0Q]e

when the BREAK pl¢ (bt 20 |n the xC%R) |s sat, I% causes transmiss|en
of a c¢on%|nuaus space, Begayse tne XM]T RDY flag eqntinues %o
function normal |y, the duratlion of a preak ¢an be %imed by the
pseydogtransmission of g number of charaetara, However,; begause the
transmittar seatlom of the YART |s doubjee huffered, a null g¢haraster
tall ©s) shoul|d pregede transmiss|on of the break to enmsure that the
previous gharaeter clears the |jne, [n a gim[lar manner; the f7Na|
pseydoatransmitted character |n the break sheuld be nuyll,

44,4 Line Claock

An [n|t[a| sSynehron|zZagtjon. per|og Wwll| be reauired when the LKS
interrupt |3 InTt|a|ly turned on, [n otner words, the |nterval frem
setting LKS Interpupt enable %o the flrst TInteprunt wil| be some

fragtlon of am AC power cYGle perlod, Al subseguent [nterryp%s wi||
oceur at the proper Interva|s, depend|ng ypon the AC powar freauenay,



CHAprER
DETAILED DESCRIPTION

5.1 XNTﬁOﬁg07iQN

ThYs chanter provides a detalled deseription of the uLileW Serlal Line
uUnYt/RealsT|me Clegk Qatlon, The djscusafons In ¢this chapter are
sypported by a cemp|ete set of englneering drawinas conmtalned [n a
eompanton volume emtltiled DLil*W SLY/RTC Qptlion, Emginearing Lraw|ngs,

The cpmolaia DLite¥ may be dlvided Into 12 funotional areas} each of
thagse areas |S covered separately 1n subsequent ratagdraphs, Table 5S=1
1'1ats eaeh fynctioral unlt ang the genera| pyrpose of eash ynjt,

Tabje sel
OLiiaW Fyngtiena| Ynlts

’UﬂﬁtieﬁaT;Unit - Purpose

Selegtion Logle : , Determines ¢ the  OLL1lsW
. o Intepface has beepn se|e¢ted
for use and what type of
oparation - - (transml|tver,
reealver, or clook) has heen
seleatad, Permlts seject|on
ef one af tfive Intednal
realaters and determines |f
the register |5 to parform an
Input or output fynmotjen,

Reglster Logle Flve Intarngl registers,
addressabje by the proghtam,
nrovide data transfer, command
and control, and statyus
mon]toring functlions for the
Interfacge,

Interrup? Rgauest Logle The |Ine ¢loeks repe|vePr, eor
o , . transmitter ean request
pomtrol of the Unlpus foF a

veatoraed Interrynt)



Interrupt Logle

Trangm]tV%er Control Legleg

Regelver Contra| Leglg

Unlversal Asynghronmous
ﬁoga}vorlrranSmlttor '
(VART) ‘

BaWd Rate Loale

Malntenange Mode Loglg

Break Gemaration Leglg

20 MA Current
Loap Legle)

EIA Loale

Page 2

PeFmits the DLilmy %o 3aln
eontrol of the bus foF &
vegtorad |nterrunt,

Pravides NegessSarly Input
eontro| syanals for the UART
when Tt |3 u%ed %o oconvert
pafallel data from the UnTbus
to serfal data required hy the
externa| device,

Provides Nepe8Saly  |mput
control sltgnals for the WUART
when 1% 1s uSed teo converst

‘sorla| - data %o para)le) Hate

rFequired far transmissjon ‘to

~ the bus, - -
Ferforms the necgesSSgry

sgfialato=paralje| or -
patal |e|wtowger|a| eonverajen

on:  %he data -and sypplies

eentrol amd error detecting
blts,

Determines the aloek
- frequencles and, therefores,

the baud ratas for the
tranamitter and  recelver
gectlions of the UART, ~ EYoht
baud ra%es are defjved frem a
single oselllater - and-  are
Indepent|y sWwitchmSe|eotable, .

Pefforms a cloSedeloop Ya9% of
serjal Ilne ynit goentro| |agle
by tying the serlal output eof
the transmltter Into the
recalver Tnpyt, forcTng the
recelver elock %t the @ame
trequency as ths transm|tter
¢lock,

Perm[ts the transmigssien of a
eontinuous space on "break,"
The dyration of the break oan
be timed by the
pseydomtransm|ssion of ]
$pecifio number of characters,

PFrovigdes getive or pass|ve 20
MA ourrenty |00PS fOP ySq W|th
20 MA aurrent loep devlges’

Prev)da® NegesSaly lavel
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ponvaerters for yse with ElA
love|s’

8,2 ADDHESS SELECTION

The address selegtlien loole (prawines pLed & plL=7) decodes  the
Ineoming address |mfermatien from the byus and provides the sigmals
that determine whjeh reglster has been Selected and Whether |t Is ¢o
parferm an Tnput or outpyt funetion, Switghes on the loagjie can be
ajtered S0 that the module responds to any address within %the range of
7745”3 to 777777 Howgver; sStandard address asslonments for the
DL$7; ;;pmg|Ty tall with|n the ranges of 775610 to 776177 ap 774500
to 776677, o o

The standard address asslqnmenes'far ObiisW modules are ||sted |n
Tabkle 542, )

when the DLlie, Is to he used g8 a consoje tarminal control; switahes
are afranged seo that the modyle respands on|y %o stangard dev|ee
reglster addresses 77756m, 777562, 777%64, 777566 and, I1f enabled,
777546,  A|thoush these addresses have bgen selected by DEC as the
standard assTgnments for the DL1lew when ysed as a -oconsole terming|
sontroy: the user may ehange the gw|tehesg to any address desiped, with
the exeentian of the |Ine cleok address whieh myst be dlsabled,
However, any MAINDEC program or other software that references these
OL11 standard ass[onments myst also be modifled aceordinaly [f oq%her
than the standard assjonments are ysed,



TABLE ®e2

DLilsW STANDARD ADDRESS ASSIGNMENTS

UNIT ADDRESS

CONSOLE - 777560
Do T u“‘ ,_777562

777564

777566

o 4777540y
UNIT #4 7776XXe -

[ 7776%XX2
] 7776XX4
' 7776XX6
[
[}

UNIT He

UNLIT #17 PTUXYY

Y - T7XXX2
T7%XX4.

.; , .
S o ™

UNIT #47

COPTXXXG

REMARKS

WTY

XX B ®p FOR UNJT #y
53 FOR UN]T #2
32 FOR UNIT #3
. . .'N .
[
]

87 FOR UNIT 16

XXX 3 563 FOK UNIT #17

© - 962 FOR UNIT #18 -
- P ‘.. [N .

617 FOR UNIT #47

Page 4
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The DL1i=4 can be epeyatad [n one of ¢hpeee dliffepent addpess seleoglon
modes;  Noepmal|y, - a* DL1l%W yJsed- aS gonse|e termina| contro| wauld'
operate In the flpst mede, whereas addlitiona| DL11S would Pe eperated
In the segond mede), The ¢tnird moda 1s nat normal|y uUSed, byt |s
d18sqgusse® here fop comp|atenass, ’

Mode 1| Both the serfa| [Tne ynit and %¥ne rea|stime cloek sections
can bhe addpessad, Pue %o common addpess seleetion |og]le,

oneration |n thls mode reayires that the Serflal I|lrne uynit
;ddresses be restriated to 77756X, The |Tne ¢jock address |s
77546

P

‘Mode 2| Onjy the sorlal [Ina unit sect|on can be addressed,  addpess
) . gsejectlen ranges from 77epPy ¢o 777777, Line elock I8
dlsabled and does not Pespong te address 777546.

Mode 31 Qn|y the llne c!oqk sect|en can be addressed at 777546, The
serfal |ime yn(t seetlon does not respond to any address,
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Table 5.3 TndTeates the . eorroqﬁ swltqh sattlnna to seloct the destred - ””%
address and address mode o

ang; P

ADDRESS AND MODE SELECTION

ADDRESS H]T AD  ANS  ADE. AnT  ADS  ADS  AD4 - ABS . NA  N/A -
SWITCH S523 S5w2 §5e1 §%4 S5e5 §%ph S5e8 s5g7 S%e9 SSBely

MODE 1 OFF OFF OFF N - QFF OFF OFF- ON - OFF  ON -
MODE 2 # OFF OFF OFF ON  OFF OFF OFF QN ON  OFF

MODE 3 OFF OFF . OFF ON - QFF . OFF ON.  ON _ ON QN -~

* Address 77756X se|ected for ser|a) |ine Tnterfage, Other addresses
may be se|egted using SWITCH=QFF 3 3 and SWITCH=q0N = B,
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The following dlsgussiens w||| aSsume that the DLiieW |s oPargted as a
oonso|e tefmina| contro| With the jine c|ook enabjed (mpde 1),

the fipst flve oeta| dlglts of the address 77756(x) |nd|eate that the
serla| I[nes unlt has been se|ected to be uysad, The flina| Qeta| dY19It
(X)) cons|Sting of address |Ines AVZ2, AWl, and AP@, determ|nes wh|ah
realster has been se|ected and whethreP a word oF byte operatjon |9 to
be performed, Teo seleect the |Ine elock reglster, 777546, the first 317
binary bItS are deeoded, and AVD |s ysed to distinguish between a word
or byte operatiom, In both cases, the two moda sontrol ||nes CYP and
C@l determine whether the Selacted red|star s to perform an Tnoyt or
eut?ut oneratien (proyldeq that the seleeted reglster Is a read/wr|te
regdister,) - }

The address deeodImg |s performed b, a serfes of |oale gates that
provide Inpuyts teo two 32 x 8§ " ReadmOnly Memary. (ROMy |C ehTps,
Aaslcally, the state of the flve |mput |Ines daflnes 14 of .32 wunYaque
addresses, The eontents of the ROM eorresponding to that unltque
address are then avallable at the outpyt of the RQM, gach ROM
provides 8 oytnyts, a|thoygh on|y 14 of the 16 aval|able outputs are
used, L!stings of the RNM contexts are pravidead In the englnearing
qrawings,

One Inpyt to the RNMs s address plt AV4 %o decode the sejectjon of
the |1ne cjack or serfal 1|ne ynit, When the |Ine ajoeck 1s dlsabled,
this |Tne |s always hlgh, Two |npuyts, addrfess blts Ap2 and ABy, are
ysed to Seleet qne of the four registers |m the serla| |lne unit and
are a|so ysed In decodina the !'Ime clock address) the faurth Tnpyt Is
a combimat|en of Apo, Cup, and vl providing necessary decod|ng of
wofd of byte, Tnmyt er oytput operations, The f|fth |[npytv Is an
address enabhle whleh myst be trye for the ROMS to desode the othar
Imputs, This address enable slgral Is derTved from a ser|es of gates
that are trye when MSYN |s present and when the address '|'Ine
eondltlons |ndlcate that one of the valld addresses |s trye on bus,,

512.1 Inputs

A simpTlifled bloek dlagram of the address seleatlon (ogle IS shown In
Flaure "el, Note that IN and UUT are a|ways used with respagt to the
master (control|lna) devige, Thus, when the DL1leW IS wuyseqd, an QUT
transfer |s a tpansfer of data out of the mastar (the nrecessor) and
Into the [nterfaee, Simjjarly an IN transfer T3 the operatjon of the
Interfaca fupnishing data to the processor)

The address seleetfon |o0Jc consists of 18 address |Ines (ACL71YB>), 2
bus contro| [Tnes (C<112>), and a master Synchrenlzation (MSYN) |Tne,
The address selecilon loajc degodes the |nesoming address as described
below, This address format s shown |n Flgure 5=2, Nete that al|
InPUt gates are standard bys recejvers,

1, Adgress |Ines A<37111> myst pe gl 1fs, This sprecifles an
addpess witpin the tep 8K ©byte address boards for devjce
registers,
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DegedTng of adqrass ||mes A<Ki81025,03> I|s de%armineqd by
gwWwitches, When a glven I|ne Sw|%ch |s ON, the address |ogle
seapches for a ” on that ||nel [f tha switech |8 (QFF, the
|eglc searehes for a 1, If on|y the serla| |Ine ynit |9 to
be enabled, then degoding of Aps W]l|| alse he daterm|ned by a

"swW|tch,

Lines AZ4, Aﬂ2, ahd AP4 are decodad to select one of the ¥|e

. addressaple deylce ragisters,
R

Line C1 |s decoded t0 Salect elther an Inout (DAT!} or output
(DATD) funetlon, Wpen C1 |S ta|sae an |nout (read) operatjon
Is selected) when |t |s truey an oquthut (wrlte or |ead)
operation |s selectad,

Line AJ? Ts yseq for byte contro| |n sueh g ™manner that no
register contro| S|gna!s afe ganarated when a hyte Qneratien
(DATOB) s performed on the hlgh-orgar nyte of any reg|ster,
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EMEYNDEL L

o]
} ADDRESS SELECTION Loaic
Bus mswn (. _E€! s ] e
conTROL ! Bus sswwi
- o) LD XBUF M
BYs AT L pre ?': C:fo{:ﬁsb\. RBUF = BUS ¢
. ot o RCSR LK ENB L
o 6ATES - XCSR CLK ENEL
the O C LTe L
P e [D— SSYN ENL
ELl B
ze1 - —
.E—Q;—_C__-—_U C ] Co— — T I 4 AR
= :_.____{,f:H |l €22 spu
G e | E22 sTaL
e {‘F ——e o — ] E&l Su #
™ b [ E21 S H
.E_W__(r.____.g/'c..__ D—————— F6 N
BUS A3 "53—2——7?/0_ e
—C—eCc—— | L EN ERR
1 T
L oo !
ros ppz 0 EEL 0 ] !
Bus Aor & EPP wpor L
Bus AppL EH2 4 eates | —_—
Bus ¢+ EF2
Bus co . 2 : l

- FIGURE 5-1 ADDRESS SELECTION LOGIC - SIMPLIFIED D!AGRAM

FGURE Sei: ADDRESS SELECT{ON L0G]C e SyMPLIFIED DAGRAM
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DEcoDED WHEN LINE cioek 1€ ENABLED _
15 14 13 12 11 10 9 8 T 6 -} 4

1

1 1 1 1 1 SELECTED BY SWITCHES

MUST BgALL 1s
DECODED FOR 1 OF 4 REGISTERS

BYTE CONTROL

Flgure 532 [nterfare Sejeot address Format

‘Fage 40
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§,2,2 0Outpyts

The address seleetlon loglg oOUtPUY Signgles that gre USeg NetmIt
sejectjon of 'ive 162b1% reg|sters, and detarmjne wnetnar |nformaton
Is Yo be gated Imte ep oyt of the master device, All Of these ou!&ut
slgnals are |Tsted |n Table %q4,

RCSR CLK ENB L qng XCSR CLK EN b are ANDeg WIth BMSYN DEL L %o proguge
the reglster Tpad|ng pulses RUSR CLK H and XCSR CLK M) '

LD xByF H 13 used to trigger a PP nsSee onemshet mu|tijvibrator %o
GeNerate the transmitter puffer loadline slangls, LD X DEL L,

RUF => uUS | trigoers a 1 yseoc enseshot mult(vibrator %o Produce $he
s?ﬂna1 SEL 2 L, whigh clears R UONE,

SSYN EN L Ts ANDed wlith BMSYN DEL & and‘qqravcﬁ‘to produee pUS SSYN |,
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TABLE Sed N
. ADDRESS SEL£CTION Logic ouTPUT SIGNALS : |
SIGNAL™ T FuNc119~ sa;cbvzn ”l -0 -osusgvoLe
LD XBUF W Jaus to trgnsm[ttor buf'or S | D“To or D‘Tos"
RBUFCSBUS W Resslver Buffer fo.oysT L . " UATL er QATIE
RCSR CLK.ENB L .Bus_to regelver Status . . P VQATﬁiol DAIDQO
XGSR CLK ENB L° -~° Bus %o 'trahém|fter status™ ~ ~  ° " UATO or QATOgs
LTE TN W0 T T Bgstyd ITne eTogk’ st&tus"jff‘h; = <7 QATO op-DATOGS
SSyN EN L Regtyrns BYS SSyN on & valld addreso DATO, QATOB», DAT!a
ce s w e s osereetieN oo T oE L .- = - qr DAT]P Au§
€14 Ey L Enables bys drivers 0Q3,003,004 and NU5 QAT or DATlp
E22 SO H Selests altner buffar (H) or UATY or QATIP
transmitter status (L) te bus (bit9
72 2)
E22 STB | Enables bits @ & 2 (abave) %o bye DATY or DATIP
dplvers
E2} S1 H Bits 6 and 7 of recelver buffer (S@s|, UATI er DATIP ﬁn%
€22 SP H Si=L), rece|ver statys (SPslL, S1sH),
trangmltser status (SOaH, SislL), or
ITme ¢lQok statys (SMaH, SisH) %o bys,
E6 EMN | Enables bys dptveps QPO, D02, D06, and DATY OR DATIP
nDe?
E23 EN | Reealver statys (b1% 11) te bus, DATTI eor RATIF
EN ERR L Regeelver hyffer (b1%s 15,14,13, and {2} PATY OR QATIP

to bus, ﬂ

# OATOB to |eW pyte enly (Au@=D)

5,3 REGISTER L0OGIT b

ATl software centes| of the (QL1i®W |s performed by flve dev|ge
reglsters, The realsters are assjoned Unlbus addresses and can be
read or |oaded with amy PpPell 1Instryotlons that refer to <thelr
addresses (wlith ecertaln exgeptiens sugh a3 Joadson|y, read=only,; er
unysed of d|sabjed bits), Tahle 5=5 ||sts these reglsters and <he
functien of aaeh frem @a hardware Standpeint, A dlsausslon of the
registers from a seftware Standpe|nt [S presanted Tn Chapter 4

4
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5,371 Reaejver Status Raeglster (RCIR,

The fege!Vaer Status req]ster (RGSR) |8 Usgq to monTtor the St,%tus oy
Feqejver qg7c eperafjons Wpen the DOL1leW apcepts a cparacter, and |$
used te InTtlate Inteprunt Sequermces,

Eagh of ﬁhe Qlts In fl'\g Fece|Vel Stytus PaglSter |8 TSoUSS5a
-sgharately In the '°"°”'"°'°agpagrapn§, begiAning with qthg,moig
slanifYcant bls, .

958,174 Recelver Actlve (11) « The recalver aatlve (RCVR ACT) flag
.Indfoaﬂos that the recelvar |0ale Is [n the progess of regajving and
-asSemb||ng-an Tneom|ng eharacter, This bit (|8 readeon|y and I8

norma|ly set and cleared by the recelver logle:,

The PCVR ACT flaa TS set ot the geN%er O¢ ah Thgom|ng START £|z pY
coUnting ejaght RCVR .CLQ perlods from the beglnning ot a START blt,
(XMIT CLK and .RCVR CLK are 316 t|mes the respect|ve baud rates)) RCVR
ACT w|T| remaTn set untl| the peecelver done (RCVR NONE) f|ag |s set,
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TABLE Se5 -
DEVICE REGISTYER FUNCTIONS

Reglster Mnemoﬁle Fuhot]ﬁn

Regalver Status Reolster -+ RCSR.-. - Proviges detalled
Infermatjon - omn .~ the
statys of the OLileW
reastfver J|o0f9]je, Status
Tnformation Tnoludes

- ayeh flags as recelver
- -.ag%lve (RCVR ACTY "and

- peeelver - dome " (RCVR
‘NONEY; - Als9: Tno|udes
the Tnterrupt enaple bI1%
that ocan- - be ysed to

. . InltTate - |nterrupt

S . aeayenoes whan RCYR NQNE

Repelver Buffer RoalSter RBUF Holde  the chafagter
recejved from the

axterna| devige prlop to
tranafer %0 the Unjbys,
The format of the
aharacter |8 dependent
an sw|toh setwup, Four
error blts %matv are Sat
1f a eaorresponding ekror
condTtion ar)ses dufing
reading of a c¢haragter
from the devige may be
Pepofrted |n the roecelver
buffer,

Tranemitter Status Reglster XGSR Provides the [nterfypt
enable bIt anmd  the
transmitter ready (XMIT
RDY) flag 8o  that
tranamitter logle can be
mon]ltored and an
Interrupt sequence
Inttlated, |f des|red,
Ppovides the majmntenance
bit whieh ean be Seat
under program control %o
yge the malntonange mode
af oneratien,

Provides a BREAK bIt for
gareration of a
pontinUOUS space’,

Trgnsmitter Buffer Reglster XBUF Holds the cgharageter to

')



(&

Ling Clogk St,tus Reg]St.f

LKS

fage 1%

he sransferred %0 the
externa| devige, Format

. af thls data s
. dependant on the

speacific switgh setup
ugedo. .

'PVQVIG‘Q. thg jﬂtgf‘“ﬂt

onabye b ¢ apnd t.8 | ne
olock mohTtor bt ' to
allow program monjtoring
of the |Ine 6|ack s|anal
or timed [nterfynt
sequences to he
InitTated 1f deslireg;
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“The RCyR ACT fTimefiop Is al90 cleared by BINIT L,

5.3,1,2 Regelver NDome (P7) = The recelvar dome (RCVR DonE) flag
Indlcates that a fyl|l aharacter Pas bean reca@lved, Thls nliy, when
se¥, clears the recelver aetjve (RCVR ACT) f|ag and [n|tjates an
Interrypt Sequemge Provided the asseclated Interrupt enable bl (RCVR
INT ENB) 18 also set,

‘Onee an ent|pe chapactep hag been pecelved and ls st0ped IN ¢he UART
melding reglster, the UART |ssues a regelved data avallabje (R DONE)
slgna| (Urawing Nie1) whigh |s buffered and Inverted and fed to the
dlreat ejear [Aput of tha RCVR ACT ¢|Tpeflop to clear |t; thereby
Indlcating that the recelver [S no lenger Tn yse and |8 gapable of
recelving a new eharacter,

The puffereg R DONE slang| whleh pe¢comes RCVR DONE H |8 ANQeg wlth
RCVR INTR ENB (1) M 4o preduce 2 cjnok slgnaj to Set the recelver
Interrupt reavest f|lpetigp, The Setting af this flip=fjop wlll
InTtlate an Intepryprt sequenge ag deseribed In Paragraph 3, The RGVR
OONE H signal Ts gated te tne Unlbus (urawing Dmé) throygh a 41}
myltlplener and through @& bus driver enabled by %he slignrals E6 EN L
and BuSYN DEL |, This a|[ows the statys of the RCYR DONE DbIt to be
read by the program from ouys data [ine BUS DO? |,

The RCVR DUNE blt can be gleared by INIT of by the occurrence af GLR R
DONE, This slona|l occurs under two gonditions, Whemever the fead
byuffer (RUBF) Ta addressed, Indleating that a new ocharagter may be
Toaded Into the recelver, SEL 2 L 13 tPyue and passes throygh an OR
ga%e to nroduca CLR R DOME on the UART)

1t the reader enable (RDR ENB) f|[pef|op |3 set, Indlcating that the
tare reader Tn a Teletype unlt |s belng advanced, then the ¥ side s
Tew and PasSsas threush the same OR gate as hefare to reset RCVR DONE,

5,3,1°3 Regelver [mterrypt ENa|be (P8) = The recelver |ntereynt
enable P1% (RGCVR INT ENH) pepmits an Interrupt sSequence te be
InTtlated when the RCVR DQNE b1t sets, %o Indlgate that a charaster
has been recelved and 13 ready fer transfer to the bus, This b|¥ |s
set by using the RCSR CLK H s|gna| as a |oad pulse to lead a 3 fram
bys |ine BUS Dgé | which |s buffered to BBDAS H (Drawing DL=4) Tnto
the RCVR INTR ENR ?|lpsflop (Qraw|mg DL=1)

The output of the #|lpmflgpy KCVR INTR ENB (4) H ANDad wlith RGVR DONE
H elocks the recelver Tnterrupt reayest ¢|Tpefjon, setting |t,

The RCYR INT ENB nit ¢an be Pfead ©on%to the Unibu8 vig the 413
nu)tTprexer (Drawlng DL®4) and throush the bus drlver enabjled by E& EN
L and BMSYM DEL L ento bus dats |Ine BUS DA6 L)

The RCVR INTR ENB ¢|Tp=f|op |S cleafed hy BINIT |,

(L3
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tﬁTypuf”on S AYSo .0R
RCVR DONE bt _v]a CLR R DOME a8 descr[bed Tn Paragraph 5,3,1,2)
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5,3,1,4 Reades Enable (29) = The reader enable (RDR ENB) bT% when
se%, advanges the paperatapa reader |m ASR Tele%ype units via a 20 MA
eutput clreylt, . The BBD p H slgrals whieh 18 derlved from. regeiving
BUS pB2 L, fs —apniTed %o the data |nnut of the ROR ENg fl|pef|op
tprawing pLwilr the cloek |mpu% rece|ves tha Tqadlng &lana| RCER CLK
HYy ghen the fllo=flop |8 8%, the @ sS|de which T8 |aw |S app|led %o
the 20 MA elrcylt (Drawing DL=3) wh|ch advanges %he paper=tape |eader
in the Toletype vlg pin PP on the 8Bafg conngeter, The ¥ 8lge Of %the

ed tL.rouUdn &n UR cate (Drawyng ULel) %p reset %,e

The RDR ENB pTt 1s g wrlte=on|y p|t: [t gaNn0t pa Pead pY %he Progigm,

_Whenever the Taletype stapts sending data to the Interfsce, the RoR
:u?1 bit 1s oleared se that the reader does nat advance angther frame
w ;]

Tt I8 transmTtting [nfarmation to the nNL1leW,

TYhe RDR ENU ¢ Tpwglor 13 glagPed WheP the RCVR ACT fllpwflon pegoMes
-se¥; whigh [s a{ the m]&a
53,108, :

@ of & START bT¢ as expjalned In Paragranh

The RDR ENH #]Tpeflop ean a|so be e|eared by BINIT L,

-%,3,2 .Rege]yep Bu?fe, Reatgﬁep tRBYF)

yhg’reeetveéxbuféer CRBYF) |s an Beblt readeonly raglster |n the yART),
Serlal Informatiorn |s converted te para||a| data by the UART and %hen
gated to the lUn|bys, The RHUF cens|sts of gating Togle rather than a

t1lpeflonm reglster) therefore, the data eutput |Inaes from the UART

myat be held wun®t(!| read onte the bys, Begause the YART K]
doyblegbffered, data on %theSe eytput |Tnes |S valld unt|| the next

‘eharacte?r 1s recelved and assemdb|ed, The RBUF raglster |s read by a

DAT]  seayenee and the data |s transmitted to the Unjbus for transfer

to the precesser or Sqome qthar PDPell dev|se,

It Tess than 8 data blts are Selected, the puffer I8 Just|fleg 1nto

the |east signifleamt blt pesitions, This Justiflication |s performad
by tme UART, The data |paded |nto tme buffer |8 coded Sa that bjmary
né8 cerraspand te sSpaceS and bimary 1's correspond %o marks (er
holes),

The foyp Mmogt glanTflcane Bleg |In the highsopdep byte Of regligtey @ape

‘ysed for erfer Indjecat|ons, The error blts and the data portiom of

the recelver buffer register are covered saparately |n ¢the fo|lowing
naragrapnsi

5, 8,2,1 Reqelvervﬁrr?r Bles » (15, 14, 13, 12) = The hlgh=gpdep byte

of the recelver buffer reglster tKRBYF) contalns four errop bT%¢s that
se% to Indicate Immreper recajver eperation, Thase b|ts afe readeonl|y

.and can Pe. disabled by having switen S4a7 Tn the OFF pasitioen,
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Thtee of the four errgr bIts are generated In the UART a8 fo)|ows]

‘4 OR ERRQR « (gverrun error, bt 34) = Ind|gates that R DONE
was not reset (prevjous|y recelved oharacter wag not read)
prlor te recelving a new eharacter) When this gendlsion
ex|sts, the UART generates an OR ERR H slgnal’,

2, FR ERRQR 4 (fram[ng error, bjt 13) « Indlecates that a framlnﬂ
error eoxlsts bheeayse %ne character read had ne val|d STOP
blti When this qendjtien ex|sts, the UART aenerates a FR ERR
H sigmal’,

3% P ERROR = (pgrlty errer, plt 12) » Indlaates that the parlty
regalved does not agree w|th tme expected par|ty, [f par|ty
has been selegteqd and tnhis gondltien exIsts; the UART
gensrates a P ERR H slignal,

B1¢ 15, Whigh TS the aerPror (ERRQR) plt) 18 the l"olUOIVO'OR of the OR
ERROR, FR ERRQR and ‘P ERROR b)ts) Whenevepr one o¢ these eripre
oceurs, the aporepr|ate signa] from the UART (OR ERR Hy FR ERR H, eor P
ERR H) passes throysh & buffer and qualifies an OR gate (Qrawing
oL®l), .The output of the OR ga%e 1s ERKOR H, Eagh of the foyr eiror
slana|s (Urawino DLe4) aquallfles one leqg of a 2=]lnput NAND gate, The
other Te9 1s quallfled by BMSYN DEL L ANDed wlth EN ERR Ly The oytput
of oeaen NAND gate |s t]ed %o an assoc|ated bys data ||n9 (BYS D1% L.
BUS D12 L, BUS D13L, and BU§ D12 L) so that tha status of each efror
1% can bPe monTtored by the proegram, Note that the anab|ing sTanmal EN
ERR | Is app|Ted via switeh S4a7 and [f thTs switoh |s off the efrer
b1ts cannot bhe read onto the bus,

1t should be nmoted that none Oof the aridor bHIts IS tled %o <the
Interrupt |0QTgq, Therefore oeccyrence of a ragelver erfor does not
galse the pragram to be (nterrupted fter a branch te a hand|ing
routine, Howevep, these f|ags are updated eaeh time a eharactelk |s
recelved, at Whieh polnt an [nterrypt may accur by means of R DQNE'

The InTtlallze sigmal (B INIT) may have gan eoffect on these it
po8itioend dJependimg an ¢the UART ysed, A h|t |8 cleared by e¢leaF|ng
the erroPeproducing eondltion, When the naxt oharacter 13 race|ved by
the UARYT,; the errqr bTts are yndated and the new statys uvallable when
the receiyer byffer reglster |s read,

5,3,2°2 Regelver Nata Blts (07 through 0P7A) = The repelver byffer
reglster 1s not a f|lpwflop register, byt gonsists simp|y eof gates
that strebe data from the oytput |1nes of the UART onto the Unibuys,
The UART recelves the |neom|ng serlal data fprom the axterna| devyce,
aonverts 1t to parallel data, and njages |t on elght paralle|] output

I'Imes’, Eaeh of these |]nes (RDD thru RY7) |3 fed to one |6g of a NAND
ga%e as S8Shewn on QDrawlng DOL®4 (RDYU and RD2 through the 21}
myTtiplexer} RN and RD7 through the 411 my|tiplexer), When the
repalver huffep Ts addressed for read|mg, E14 EN |, and €6 EN L wl||
2190 bpe true ands ANDgqd WIth BMSYN DEL L, w|T| geta %he repgelver
pyffer |eyeja 0 ;S data |Imes BYS 007 | throygh BUS D@2 L,
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PIgure 593 |a o Tmp|T¥Tad dlagram 0f b0%h regelver and tramamitter
gatTng 199/e showTns a aingle b1t Position, When the repelver g9ating
Ts umed: the outnut of the UART 19 gated through to the UnTbus,  When
the transm|tter |s used,; data from the unlbus |92 gated theough to the
transmitter Tnnuts of the UART,

The PeselVel pUffar oan ONTY pa Peag pY %he PPOgPamI 1% |3 [9ade Y
i U2R§i, Rote® o32% wpe’ (R4)81128 s ana] (31RTT) pan'mo oPF0y £
'N18 regisver,
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FIGURE 5-3  RBUF AND XBUF GATING LOGIL - SIMPLIFIED DIAGRAM
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Page 20

FIGURE Se3 RBUF AND XBUF GATING LOGIC « SIMPLIFIED QIAGRAM



rFage 23

93,3 Transmitter gtatus Reglsver (xCSK)

The %transmitter status raglater (XcSR) consists of oontra| §nd status
monltqung bTtes for the transmitter rortjom of the DL1lml,

The transmitter status raglster gontaine two blts assoelated Ww|th
transmitter opergtiont a %ransm|tter ready flag to Indigcate that the
transmitter buffepr cean be |Qaded, and an |nterrudt enable %o allow the
transmitter 0 InJtiate an Interruyrt sequenge, wmo%th of these bits are
dasgrlbed In Subseauent paragrapnhs,

A malntemange (MAINT) bl% 1s alse pre lIded 80 that a closeds [oQp test
of the serfal |Ine ynlt oparation can be performed, The ma|ntenanee
fynction |s aovered In detal| 1n Paragraph 5,17 ,

A BREAK w1 (p1% @2) s ,|80 PPOV|gqeq aNg Refmi%® tF nsm|Ssjon of
sontjnUous spase te tpe externa| devjce, Tpys Dyt may be d sabjed v)a
a 8witeh, The asseclated [0gle IS doserlbag fn Paragraph 35,40 ,

5,3,3.3 Tpangmitgep Ready (27) « The gpangm[gt8, peady (XMIT ROY)
tlag Indlcates +that the transmitter buffar (XBUF) 1s ready %0 acgept
anothef sharacter frem the Ynlbus for tranafer to %the extefna| devioce,
Th1s bl%, when set, Initlates an Interrupt Ssequancge, Provided the
assoelated [ntarrypt erable DIt (XMIT INT ENB h|t 26) Is also set,
This bl¢ |8 eongrolled by ¢he XKDY oytPyt of the UART whigh [ndicages
that the transmitter bhyffar |8 empty, [t Is set by the Inltviallze
signa| (HINIT H) to Indieate %hat the data bIts held|ng rag|ster
within the UART may be |oaded wlth anethef charagter, !% |s a|so Sat
whenaver %he heldimg register 18 empty, Onege |ocading of the
transmitter buffar beglng, this oIt |8 eleared, The XRDY outhut of
the UART [8 buffered to produce XMIT RDY H ?|ag,

As shown |m Drawing DLaei, the XMIT RDY H sTgmal |s ANDed with XMIT
INTR EN® (M) ‘W whieh T8 true If DIt 26 Ts set to e|ogk the 7474
f1ToufTon setting Tt, The ¥ sSlge of thia f|ipafiop, whieh |9 now Tow,
1s ANped wlth XMIT INTR ENB (1) L) and the output af this gate
InTtlates an Interrunt sequenge, The Interrupt sequence aljows the
program %0 brangh te a pand||ng routine for |cading a qharaeter for
transmission to the externa| devige,

The XMIT ROY flaq caP be read bY %he program from nus data |Tne BUS
0@? L via the 411 multTplexer and asspelated bhus drlver,

5,3,3.2 Transmjtter [ntearrupt Enadpj|e (W6) = The transmjtier |nterkynt
enable ©Jt (XMIT INT ENB) permits an Interrupt sSequence ¢a be
InTtTated whan the XMIT ROY b|% sets to |ndleate that tha transmitter
puffer ean acoert amathap gharaeter from the Unlbus, Th|S b|% |s Set
by using XCUSR LK H as a [ead pulse %o |oad a 4 frem bus |Tne BED & H
Into the XMIT INTR. ENB fllpefiop (Drawing DLel)
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The oytput of she ¥ Tpefigps XMIT INTR ENB (1) Hy Ts 8pplled o one
Teg of a 2sTnoyt AND acate, The other Inmput of this AND gate |3 the
XMIT RDY H sTamal, whleh T8 predyced when tha transmitter bhyffer |3
¢lear and oapable of readlving a character frem the bus, When Roth
TnButs aFe true, the output clocks tme 7474 f|[pefTop, TInltlating an
Interrupt seauence)

As shown on Drawing DL=4, the XMIT INTR ENB (1) H slanal |5 app|led %0
an Input of the 411 mu|tlp|axer, which can be read on%o bus data Tlne
BUS D@6 L S0 that the program can read tYhe statys of this bt

The XMIT INT ENB f||pwf|ep |8 clegPed by BINIT |,

5,34 rtransmlitter Buffer Reg|Ster (xByf)

The transmitter byffap (XBUF) 18 an 8=01%t wrltasonly redlster that
regelves <tha paralle| charaater from the Unlbus and |fads |t Tnto the
UART for serlal esonrveprsion ang transm[ssjon,

Some sW|%gh seleeklons may gau%e Ythe UART %o pe ODePateq WIth 4. data
format o |68S thap ¢]9n§ data Dbjts, In these cases, the data
gharacter myst be Justifled Into the [east signifleant h|%t pesittons
By the oprogram, BI% pesivions within the UART [tsalf are enabled or
disabjed aegarding to the forma% cede sejeeted, Thus, for example, If
a2 5eb]t eode was se|ected, b|% posivlons 5, s, an¢‘7 are ﬁ]gahred] 1f
the nregram does net Jystfy the character and |8 loaded |nto the most
7'°2"‘°“"’ b7t pesitlons, data |oaded Into bi%s 5, 6, and 7 would he
‘08t _

When the |nterface |3 Initiallzed, the XMJT RDY flag |as seat to
Indleate that the XRUF gan be |oaded, wWhan the buffer 1s |oaded wlth
the flrst character, the fIag elears and then sets agaln within a
fraction of a blt t|me’, A Sagand eharagtef gan then be loaded hecayse
the UART transm|tter sectlan 18 doublembyffered, When the Segond
eharacter |s |Jeaded, the flaa clears agaln, but this %ime remalins
¢lear for nearly a full eharsoter t|me,

eonsists of bus data byffers and a strobe pulse to |oad data from the
UnTbus t9 the J[mput ITmes o©f the UART, Transfer of data I8
aceomplished by a DATQ or DATQB bys eyc|e)

The character to pe transmitted to the devige | |oaded anto the bus
data [Inmes BUS N07 L thrayen BUS D0 L and gated te the UART |mput
.TTHOB as BﬂD 7 through BBD ”. UHQQ en tn’ lnnut ITnQSa tha datﬂ "
strobed Into the UART by the LD X DEL L 8lenal’ ‘

9ating |eglc showing a singje blt pos|tien,

Leading of the transmitter huffer 18 sugh that a |0glc 1 cayses a mark

toF hole) to be transmitted and n |0ale ¢ gauses a space,
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5:3:5 LIne Clgok Statyg Reglgeep (LKS)

The T1ne gloek statys ren[ster (LKS) gons|sts of ocontrol and 9$tatus
monjtor|ng bit¥s for the ||ne gloek pertjan of tpe DL1lmW,

the Tine glopk statys reg[staer gentains twoe bits assoclated w|th Tine
elock omeratfent a |Ine glook monjtor bIt to provide nen,|nterfupt
mode timing Tnformatiom and an |nterrynst enable %0 ajloew %he |[ne
elock %o [nltlate an [nterryot Seayense, Hoth of these b|ts are
desg¢r|bed In Subseayent naragrapns,

3,311 Lline Clock Monlgq, (07) = The |Ine glock monigo, by Odeo,
a nrogram with a maans of measyring a t|med lnterva?
MoNglnterriupt mode  The |Ine ajock mom|tor pit 13 set omge each OVOIQ
of the Inpyt AC pawer [nte %the wachine The program myst olear the
bl% after noting that Tt was sat eaoh timéd:

As shown [N NDr wine DLe=2; th1S plt |S 8% pyY tThe POWer Subp|Y
genergten Slsnal BUS LYC L on the e|ock |npyt of flln-flap LTG 81T @7,
BUS |LTC L. |5 a sayareswave §]gnad| w|th %he same fpequency as the AC
Input power,

ThTs flInP=f|ep |3 glegPed 2N|Y pY the Pragfam, Th1s ogcurs wWhen pus
date ||mne BUS D27 |, has 8 |0g)¢ U and |8 |oaded |nto the |jme cloek
moAltop bt (LTC BIT @7), The |nverted bys data |Tne (BBD H) s
agaln 1nveryved (Npawing DLw2) and 18 ANQed with LTC IN L, BMSYN DE| L,
and RSSYN |, t0 generate a puy|/se which diragteciears the $|1pnflon LTC
8}Y 27, Nate that Tf hus data [Ine yuS pA7 | had been a |oglcal 4,
the moniter bTt would mrot have beem Set by the program, Th|s bit can
go :ead by a Proaram yla the 411 myltip|exer and bus driver In prawing
Lmd,

Th1s b1t |s set by B INIT L,

5,3,5,2 L1ne Clock Interrupt Enable (P6) 4 The ||ne elock [ntereypt
enable D% a’llows the Tine clqek portion of the ULll»W %o generate
timed Tnterrypt seayeneces, nterrypt seauenses would oaecur at time
Interva|s of 16 2/3 msec (6Y Hz) or 20 msee (50 wz) depending upon the
frequency of the AC Input voltage,

A logleal 1 en bus data |[me BUS Dpd L |Is Tnverted and aprplled %o the
da%a Input of the LTC BIT oy fllreflop, The 3 19 then |oaded Tnto the
flTpeflop, using the ANDed gombimratjon of BMSYN L and LT IN L as &
Tead pul9e,

Wi%h LTYC BIT 26 sgt, th]s weylqd normally removVe the dlreot clear
slgna| from the |[nmterrupt reayest f)|p=af|op, The next occuring
falllng edge of BYS LYC | frem $he power sypply weuld eclook the
Inferrupt reayest f|lpeflon INtiating ang Tnterrupt seauence,

LTC BT 86 H cah be Pead on%to the bys data |Ine BUS DP6 | Via the 411



rPage 24

myltipTener gnd bys dplver (Drawing OL=4),
Ling clogk Intgrrypt ergnle (LTC BIT 28) WTI| ne oleared bY BINIT L,

5,4 INTERRUPT REQUESY LOGIG

The DLilsW cantalns twe separate Interrupt request loale clrouvts,
Ona Initjates Interrupt seqyences forf the |[ne olock partion and one
InTtlates Interrupt seauances for the serja| |Tne portionm,

9,4\1 Lline Clook

The I'lne afogk Interpupt request logle cansists of am [nterpypt
request f||pafjep and a bHYY d'lvqr tDFawing DL=2)y Tnhe |nterrynt
reauest f|ipeflon Ts set on the faliing adoe of the signal BUS LTC L,
when set, the 1 side oytput enab|es one |eg of a 2elnnyt bys driver
gate, The other [mput |s enabled unt]| the progessor acknowledges %the
In%efrup® raquest, The bus driver enabjes the Unlbus slgnal BYS BR 6
L, Whieh [n|tlates the Interrupt sequenge The Interrupt request
fl1pafTon can be cleared by odbtalning aomtrol of the bus (RTC MASTER
LYs by writing a 2 [nte LTC BIT 87, or |? LTC BIT 26 |8 e|eared,

57 4,2 Seplal Lime Unit

The Interrypt reayest loaje for the Serf|a| |Ina Unlt cons|sts of two
Interrup® request f|Tpeflops (onre for the reselver, one for %the
transmitter, an arhb|tpator olreult, and a bys drlver,

The reeelver Tntepryrt raquest fl|pefjop (Drawing OL=1) Ts set hy the
ANDed ocond|tTens of RCVR YONE W and RGVR INTR ENA (1) H, The L al|de
of this f|Ipwaflop TS ANDaed WIth RCVR INTR ENBR (1) H to oenerate an
Interrup® reauest sjana|, whieh |s applled to the arbltration sireult,
The reselver Tnteprypt raquesy fl|pef|op can be e|eared by one of the
follewIna eceondlt]ens| BINIT L} bPecomes bus mastar (MASTER H ANDed
wi%h RCVR INTR RQST HW)) qr CLR R DUNE |8 generated,

The transmitter Tnterpypt requast f|lpefion (Draw|ng DLei) |8 sSet by
XMIT RDY H ANDed wlth XMIT INTR ENB (%) H or by BINIT L, When se%,
the © slde output, whleh s |ow; |s ANDed wlth XM]T INTR ENg (1) L %o
generate an Tnterrypt request s|ana|, whleh Ts apnr|lad %o t%he
arbitration cTroult, This f|ipsf|ep can be ¢|gared |f the transmitter
begomed  bus master (MASTER W ANDGd w|th XMIT INTR RQST H) or If the
transmlt buffer 1s |eaded (LD x DEL L),

The funct|en of the arbltrator clreylt |s to arbltrate S|myltaneous
Interrupt raquests from both the reeelvar and transmjtter, The
apbltrator clreult has two |nputs ang two aytpyts, The twe Tnoyts are
the oatad outputs of tha regalver |nterruynt request flipef|op and the
transmitter Tnterrynt reayest f/|p=f|op The nutputs of the

™
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arbltrater alrcult are the two Signals’ RCVR INTR RAST H and xMIT
INTR RQST H, On|y onme outpu® 19 Yrye a% one time} aqeneraj|y the
f1peflon wnlch sets flrat generates the [ntarrynt request)

$,% [NTERHUPT GONTROL LOGIG

The Interrupt eontrol loale permits the plLIisl Yo galn contre| of the
bus (become buys master) and perform an Interfupt operatien, in3
pbile=W contalns twe serarate [nterrypt eontrols, one for the Tine
eleck and one for the serfa| |Ine unit,; The vegtor for the ||ne clock
Is fixed a% 122 byt the sar|al |Ine unlt vector may be ajtered via
switehes sSo that the |gglg has a morma| address withim %he Pange of
oo %o 776, Hewever the speelfle veator wused with a particuiar
DhilekW 12 “dopendent Upen Tts yse witmln g system,

The 3tBngqary vector o 888 ¢0F the DL1laW Wh n USe ondo|

Gorfaae re eée aﬁﬁ 594. Other 5;;;nws !n hg ] gte are agalqnoa
"tToatTna" veeters according to the addressing sahome gfven
AppendTx B

NOTE

The fina| ootal alglt of the veetor
address I|s not affegted by the Tthe
switohas; %herafere, regprd|ess of the
vegtor addrass seleeted by the awltehas,
the fina| o6%a| dlglt 18 always 2 for
the regejver and 4 for the transmitier,

SThge both the |Ine efock and 8erla] |1ne unTt [nterrubt oontrois are
bafdleal |y the same, gn|y $he Berja| |1ne ynit [nterrupt oontro| loglec
wilTl bpe d|scussed [n subseayent paragfaphs, Filgure %=4 |3 a
simpl'ified diagram of tha Interrupt contrel logle)

The Serflal |Tne unTt Trtarrynt contre| |ogTe 18 Shawn eon Drawing DLed;
1f ejther a recejver [nterryst reayest or transmjtver |nteriypt
request ap poth Is generated, %the arvitrator ofreult In the |[nterkunt
request |oglc (Paragranh 5,4) wil| gengrate one of the two signals
RCVR INTR RQST M4 gr XMIT INTR RUST H, These two s|gnals are ORed
together and appljed te ona [eg of the bus request driver on gUS BR4
Ly The other eg Ts emabled [f the Interrypt contro| logle |9 not
eyrrent|y maater (RUSY) or already the naext master (SACK),

The precessor wil| elther respond to the bys request wlith bys grant or
remove %the canditions sausing the DL1leW tp 153us the reayest (| e
Issylng a BUS INIT), Norma|lys the nDprocessor wlll cont|nye tho
Interrupt Sequemge by the 1ssyance of gUS B64 [N H, pecayse bus
grants are "dafsvsehalned” from device to deviee, the DOLilsW myst
deelde @&Jther tq accept the bys grant slgnal or to pass 1%t on to the
next devige,
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Thls decl!slon Ts made by ah grpltrator glreult sSugh as that shown |n
the simojjfied dyagram |n Fjayre 93, Basjcally, |f twe Serjal ||ne
unlt generates am Interrupt Peqyest pefore the reception of the bus
grant, the DLi1.W WI|| aceep% the grant and, [f the reqyest [s ralsed
after the arant,6 pass It on, The aroltrator wi|| declde ©One way or
the other when hoth even%s occur simyftgneously, 1f the grant |s
rassad on, then the hys drivaer on BYS Boga OUT H w|1| be enab|eg If
the arblitrator clreylt ageepts the bys agrant, then the arant dceept
slgna| |9 aiped wlth bus grant Yo gsenerate a set sTgnal for the ReS
SacKk  fllp=flom, The sAgK flip=flon enables the pUS S,eK qriver and,
ORed wlth the pUSY f#|Tpeflon, d|sadjes the gUS uxR4 driver, The
processor w||| respomd to the s|ana| BUS SACk | by uhaBsert|ng BUS Bé4
IN H,

With the assertion of RUS SACK Ls the DL11mW |9 mow pPrepareg te hesome
byus master Wwhem the bys begemesS free, The data |nput of the BYSY
flTo=flor 1s primed with the 1 slide of the SACK fl]pef|ap, A oloek
ed a8 %s génerated whem tp@ bUs becomes free by tpe ANDed Qqnd‘t|on of
gug BUSY §  BUS SSYN Aﬂn BYS B&4 IN, When the BUSY f||pafjop |8
set, the 1 s]de oeytput |s apniled to the BUS BUSY drlver %o S|ana|
that the bys Ts Tn yse, The ¥ side of the f|Tpaflop, whigh |3 new
l'ow, 15 y9ed as MASTER |, Indlcating that the [ntarrupt centre| |eglo
I's now master of the bus,
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MASTER L |s Tnverted and used to smabje the vestar address onte %he
UnTbus and % assert BUS INTR L, Tne Processor responds %o BUS INTR L
by assert{ng BUS SSYN L, whigh after belng Inverteg by the bDys
reselver, olears the BUSY f|lpaflop,

BINIT H 5190 Teat® both the SACK £11p"f1ep gng the HUSY f[|p=f|op)

No%e that 8 glven vestor address switgh |8 QN for a 1 and Opp for a @,

5.6 TRANSMITTER CONTROL LOG1G

The transmitter egntrol logle Prevides the necessary Inout, eantrol,
and output |oglc for the UaRT when It Is used to convert para|lel data
fram the Un|bus to the serja| data required for output, Th(s |legle
may be dlv|ded Im{e thres functiena| areas] oon%ro| and |nput, format
selection, and data QUtDUt}

The congtol and Tnpye loale for ¢he gransmiyger porglon of ghe UART
oonsists of beth Tnput and eytput contro| signals, a clagk frequenay,
and an |mput data shapacter, These s|ona|s are ||sted |n Tabje 3eé,



SIGNAL
MNEMONIC

XROY

L0 XD

XCLK

XDBaXD?

TABLE et
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TPAMSHXTfER QONTRGL AND INPUT LOGIG

SIGNAL
NAME

Yransmlitter
Ready

LOad Transm]tter
Nata

TfaﬂSMIttQ'
Clack PyY|se

NData Buffer

DESCRIPT]ION

The XMIT RDY flag that
Indleates the byffer |s
ampty and may bhe |oaded
with another charagter
from the Unibys,

The 2)gnal that stroken
data from the bys Tnto the
UART when the XHUF I8
addressed for loadlng,

Pravides the requjred
tranamftter c¢lpook  rate,
This rate |3 16 tTmes the
selested bayd rate)

Represents the cgharagter
(five to elght b1%e)
loaded frem the Untous
Into the UART,

.
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The formaty selact]en |ogle baslea|ly cons|sts of switohes that are
artanged %o sele¢ct the number of data blits, STOP blts; and type of
par|ty, Format seleetion 19 covered [n Tabla S5e7,

The output |egTc of the transmitter IS desaribed In the fa|lowing
paragreaphs,

Onge the YART hgs gonverteq the Pafallel ehglagte?r from %he UnTpus
(UART omeratijon S desaor hed n Paragfaph 5,8), |t shifts the
gsharacteP out, ome bIt at a %$|me onto the sepla| output (SERJAL QUYT)
[Tne, The fTrst bit shifted out |s the START blt, fo|lowed by the
DATA bTts (LSB flpat), them the PARJTY DIt (If selacted), and fimal|y:
the STOP bplts, The output of the ||ne passes through a NaNp gate to
produce SEHTAL QUT L, Th]s gate |3 used te generate a SPAcg when the
BREAK blt 1s used,

The SERIAL QUT L |s eomnected to a clpcult that converts the 1{|ne to
the blpejar ‘Tevels required by the 2mMA eurrent loop (Drawing 0hLgd),
The resultant posltive sarla| data |8 app|Ted to pIn AA of the gmerg
gannector and the megatjve serlal| data |s app|led to plin KK,

SERIAL 0UT | pasSes through an |Mvertelr and |8 anplled %o an EJA |evel
eonverter to pin F of the Berg cennmector,

The Inverter oyteyt SERIAL OQur M |s also arplled %o the MAINT
muTtIpleXe?r cTreult f0F WSe guring maintenange mode as deScf|bed In
Paraaraph 9,19,
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TABLE 37
DATA FORMAT SW]TCHES

Mame Switen UART Fungtion
‘ : Pin No,
No Parlty S4e6 52 Enables or d|sabjes the

parlty blt [n the data
gharacter,

When eNgbled, the vajue of
the parlty B|t 19 dependent
on the type of pPar|ty (0dd
ar avan) selected by the
even parity seleet SwIteh
‘s4q2’ ' :

When dligabled, ghe HTOP bl¢g
Tmmediately follow the Tast
DATA bit dur|re
transmission, DUFIng
feception, the regajver doas
not ehegk foP naf|ty'

ON = par|ty enapled
QFF = parlty d|sab|ed

Even Partty S4w2 39 Determines Whather add of
even parity 19 %o be used,
The regelver ahecks  the
Tnaom|ng eharaoter for
approprjate par|tyl the
transmitter Insepts  the
approprlate par|ty vajue)

ON = odd maf |ty
QFF = gven Par |ty

sSTop B1¢t S4n5 36 ysed to seleot the destred
aymbar of STOP blys,

1 STOP pT% = ON

2 STOP bItes = OFF (exeept
with 5 data bl®s)

1,5 STOP piIts » OFF (wWwith 5
data bjts on|y)

NUMber of Data Blts s4e3 39 These %we swltehes are uysed
S4mé 37 togethapr %o previge a eode
that se|ects the desyred
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number of DATA bits |n %he
gharacter,

34e4  S4m3  No, of DATA 8)ts
ON . oN .
ON. . OFF
OFF  ON
OFF  OFF

LI Y
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5,7 REGEIVER CONTROL LOGIC

The regelver cantrsl [eglg RFOVIdes the neceasaty Tnru%, output, and
gontrol Jogle for the UART when 1% IS ysed %o convert seriaj data %o
the paralle| data seaulred by the yUnibus, Thise lodle may be divided
fnte %hree funetlomal areasl statys and econtrols format selection,
and data [nput) . .

The status and contrel portien of the logle oonsists of Dboth |ApuY
eontrol and output statyus slgmals, a efack fraquency, and an oytput
data charaeter’, These signa|s are |1sted Tn Table 5e8,

The format% sa’lectTon |eglg |8 ba%leal!lly %he 8aMe ;s that usgd for the
transmitter eontrol, and |5 desoribe¢ |n Table 57

vhe Input Toalc of the transmitter [s deseribed In the following
patagraphs,

Ke9a'dle88 0 the geviee uSed: %the Serial Tnput from the deViee 18

Toaded |nto the DLileWw one by at a t|me, “’g]”“'"i W|tn the START

g}g; :?:n the DATA blts (LSB flrst), the PARITY Blt (If uysed), and %he
9

The pirola? levels of the sarla| data arfe appiled %0 pina K (+) ang $
(s} of the Berg conmector, Tne bipojar Jeve| |a oonverted to a TTL
Tevel tDraw|ng DLeS) and fad %8 pIn H, EIA level s®er|a| data |s
recelved on pin J of the gonnector and gonverted to a TTL |eve| whleh
s presented at ofm M, E[ther pIn M of pin H |9 connected to pIn E
tdepend|ng upen type of Interfaee te extefna| device) and becomes the
s)gna| TTL SERTAL DATA [N, The serla] data Ts connected to a &I}
myltiplexer wWhloh, When the |ntertace 18 mot In the meintenance mede,
passes the TTL, SERTAL DATA [N slsna) threyah %o the output, whioh 18
then applled te the Input (SERIAL IN) of the UART (as shown [n Qrawing
pLei), The output of the my|tiplexer 18 alse Tnverted and fed %o a
eounter Used to deteect the genter of a START bit,

”“%



Stgral
Mpemoniec

R Dgue

P ERR

FR ERR

OR ERR

R CLK

RD7 = RDY

TABLE %eb

Page 39

RECEIVER §TATUS AND CONTROL LOGlC

Slgnal| Name

reader Uone

Par|ty Error

Framing Frror

Ovaerryn Epror

Reggelvelr Cloek

Pyrse

Raecelver Daty
Buffer

- Desgriptien

the ® DgNE  flag  that
tndlcates a fyl| gharaeter
has been regelved from the
deviee and s vreagy feor
transfer to the Unlbus,

A stytus 9|gn,| Ingdlea%ing
that ¢he recejved cparaester
has a parlt, error, Can Pe
read by the"pregram,

A atatus 3S|gna| Indlcating
that the recelved charaeter
has no valld STUP code, Gan
be read by the program,

A atatus 9lgngl Indleating
that the character was not
read orTor to regelving
another charaaster from the
device, Can be read by the
program,

Proviges the reavired
recefver clock rate), Tp)s
rave K 16 times the
se|aated baud rate,

Reprasent the ghafacter
(five to e©lght data DbIts)
transfepred frem the YART to
the Unibus after
serialetomparal|®e|
convarsion,
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6,8 UNJVERSAL ASYNCHRONOUS RECEIVER/TRANSMITTER (UART)

The Unlversa| asymghponoys Regelver/Tranam]ltter (UART) |s an LS]
sybsystem that accepts binary gnharacters fpom e|ther a term|nal deviege
or & cAmPyter, and recelves or transm|ts this eharacter with apnended
eontrol and error detegting BItS, |n erder %o make this suybsystem
unTversal,; the bayd rate, b|ts per word, parlty mode, and nymper of
step bits are seleeted by extarna| joglo olroults, S

"the UART |s g ful| dupley Penelyep/transm|tter, The recelyer sectjon

acgeerts asynghronous serplal angry charaaters and oconvarts them %0 a
paralia| format for transm|ssion to the Unlbus; The trangm|ttar
seetlion aecepts parallel binary eharacters from the bus and eonvarts
them te-a serfa| asymchranous oeutput withn start and stop blts added,

“ATT-UART. gharasters eontg|n g START s[t) flve %0 eTght DATA p|ts, one,

one and -a ha|f, or two STUP bjts, and a PAR[TY b1t wh)jah may be add,
“aven, or turhed eff, The STOP bIts are opposTte |m pofarity to the
START bt ‘ThTs |s the max|mym format that ean he used,

_Both-the Fegalve® gaNg Etransmitter ore qouple®piiffefads  The UYART
';nﬁerna|ry Synchron|zes the START bt w;th tha ¢loek |npuY te ensyre a
full 16e=e|ement (cloek parlods) START bt Tndependent of the t|me of
data loadlng, Transm|tter distortion (agssuming perfect clock Inayt)
Is |ess than 3 pepeent on any blt yp to 12 Kkl |obayd, The recelver
~gtrohe8 the Jnput blt wlth +8 pergent ot the theoret|cal center of the
bT%,  The recelvep algo rejects any START b|t that Jasts |ess ghan
enfehalf of a hit t|me,

- Yhe UART 1npyt and outoyt |1nes are shown on Drawlng UL=l, A
descrintion of the reeelver Is glven |n Paragraph 3,8,4 and a
description ef the transmjtver |8 glven In Paragraph 5,8,2, Nete that
In the fe|lowing dTseyssions the mnemon|g and pIn number of UART |Apyt
and output |Tnes are glven |n parentheses,

18,1 Regelver Bperetion

A block dlagpam 6f the UYART reeelver |S shown In Flgyre Se6, When the
recelver 1s Tn the |[dle state; |t samples the serlal Inout Tine
(SERIAL INy pIn 2@) at the Se|ecgted c|ock edaes (R CLKa: oM 17) after
the f¢1r3%t marketowspace trans|tjen of the serial Input |Tne, If %the
first sample s a mark (hign), %he recelver returns to the |dje state
and 1s ready to dateet anqother mapk=tonsSpace transitliomn, 1If, however,
the fipst sample |9 a space (|ow), then the recelver enters the data
entry state,

If the rece|yer comtrol logle has net bpeen eondltioned %o the no
parlty state (a low on pln $§%), then the racalver ahecks the par|ty of
the data blts plys the parlty bit fol|owing the data blts and eompares
1t with <the parity sense Qn the par|ty seject |Ine (pIn 39), If the
paPlty sense of the recelved gharacter d|ffers from the nafity of the
UART contro| Joglc, then the recelver parlty arror lime (P ERR, plIn
13) goes high and causes the P ERR DIt In the RBUF reglster to set
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If g¢he p@ge|ye, sonypo! logle hag been condlgloned ¢0 ¢he no pa,lyy
state (a high on pln 39), then the racelver takes no actTon wlth
respact to parTty and malntalns the parlty error |Tne (P ERR, pIn 33)
In the fa|se ([|ew) state, when the ocontre| |oglc senses a pak|ty
error, |t generates a P gRR sjgna|, The pATA AVAJLA4LE s|o9na| updatss
tha parlty eprer Indlecator, Nete tnat the P ERR outpyt |s a|ways
produced by tha UART but s esoypled to tne RBUF enTy on DLil=¢, D, and
E optiens,

The regelver Samnjes the flrst STOP nlt, Whigh oeclrs elther gfter the
PARITY b1t op after the data B|ts (1t no nar|ty |S Seleeted), 1If a
valld thigh) STOP bl ex]sts, ne further actjen 18 ‘taken, 1f:
however, the STQP hit Ts fa|se (low), Indleating an |nval|d STOP code,
then the UART eonmtrol loglc provides a framing error Indjeation (a
h1gh on FR ERR, pImn 13), The statys of the framing error b|t can a|so
be read from the RAYF 1f enab|ed,

Beeause the sepla| |mput from the externa| device Ts sh|fteqd |nte the
UART a blt at a time (SERIAL IN, P[n 2p) occurrence of a STQP ecde
Indicates that the ertlre data crafacter had been recelved and shifted
Tnto the receljver sh|fy reg|ster, Aftar the STOP Db|t has heen
sampled, the raecefver eontrql |0gle raral|e| tramsfers the gontents of
the shift reglster Into the Pece|ver data ho|d|ng reglister and %nhen
sets the data avaflable (R UONE) flaqa,

The data avallable glgra! algd fynegiong ag the clook InPyt ¢0 the
FRAME ERH, PARITY, and QVERRUN tl|p=f|ops In the UART status reglster,
At this nolint, the DA f|]paf|op IS Set, tha NVERRUN f|[pefligo T8 clear
but has a . high on the data |npyt because of the output from the DA
flTpeflon, and the PARITY and FRAME ERR f|Tpwflonrs are sat qr clearad
~depending on the S|ana| (%rue or falSe) strobed In fram the con¥rol
feglea’, ,

‘An QVERRUN genditjon [ndlgates that another data character |s balnrg
sent te the UART pefope the previous charaatar has been %ransferred %o
the DLilwW recalver buffar raeglster, 1If the DA flip=fjop Ts set,
indloati™g that a eharactar |S stored In tha ho|ding reglster, and the
UART cantro| Toglc attemnts to Set tme A f|lpwflon agalm (Indjcating
that a new charaster has been snifted Into the sh|ft reglister), the DA
slana| from the eontrol loale proyides a cloek Imrput Yo the (QVERRUN
A TIACER This fllpef|ep then 3ets pesayse the data |nrput |8 high
(DA f|1peflop was ajready St by the previauys DA slgnal),

Durlng napma| opepagion (ne OVERRUN condlglon), the chapacter [N ke
regelver data haldlna reglster |S strobed ento the UNnibus by a read of
RBUF whieh prodyces SEl, 2 L, Tnis signa| Ts applled to the UART raset
data aval|able |Ine (pln 18) %o ecjear the f|lpaflop,

Wwheneyep the gseplal Inpyt IIme geas fpom a magk (high) ¢Q a gpace
(Jow) ang remalns at the |[ow Jeve|, ¢the recgelver sSh|fts |n one
gharacter, whieh |s a|| spaces, then sets the FR ERR TIndleator and
walts  unt1| the |[Ppyt [Ine @eo0es hign (mark|nmg) before sh|fying In
another oharacter’ .
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DATA BITS AND GATES

i

) - XMIT
_ X ) : EMPTY - -
MSB LSB — s c— — e — — e —— e ,
mTHTHano i - - o
DATA . v
(ERrglEe)LE—-—-. AND GATES RESET IREGISTER |
AVAIABLE ' DA OVERRUN PARITY FRAME |
l SET C 0 C "] C [» l
| f .
o rvone e L__.___7z Al SO B
SERIAL : SINGLE ‘BUFFERING
T | RECEIVER SHIFT REGISTER
INPUT :
ﬂ _____DATA AVAILABLE
. PARITY ERROR
CONTROL LOGIC
cLOCK
INPUT — . FRAMING ERROR
EVEN NO NB2 NB!

PARITY PARITY NUMBER OF
SELECT BITS/CHARACTER

1H-13%0

Flaure 5e6 UART Rege(ver « Blook Dlagram

18,2 Trangmltgep Qperagion

A block djagram of the UART transmitter I|s shawn |n Flgure S=7 When
the UART transmitter Is In the |d|e state, the serTa) output% |Tme (pIn
25) 1s a mark (high), Wheh |t |S des[red to transm|t data, a paralle|
eharacter |s nlaged on bys data |Ines BUS DPB through DN7 and strobed
Into the UART transmlitter data buffer (||nes gonnected te pins 26 e
33) by means of the data strobe s|ana| (pln 23), The t|me between the
lowstomhlgh transTtion of data strope and the gorresponding
marketoeSpage trans|tion of the Seria| outeut [ime 19 Within one c'loek
eyele (17316 of a bTt time) |f the transmitter has bean |d|e, The data
strobe signa’l Ts (D XD DEL | whigh 18 ysed to |oad a enarngter frem
the UnTbus |mte the transmltter pyffer reglster (XBUF))

Whan the data has besn |saded Tnto tme YART data buffer, I% Ts next
tranafarred to the tramsm|tter Sh|ft register ynder control of sigmals
from an engoder whligh selests the format determined by the gontra|
[egle, Th|s opepmits selegtion of par|ty or no parity (nin 3%), the
typPe of ParFr|ty (o]n 39), the number of STQP blts (pin 36), and the
Aumber of data blts rer aharacter (pins 37 and 3%); '

The transm]ttar loale eonverts the parajje| gharacter frem the uUntbus
Inte a serlal outepuyt that |3 |m a fopmat Sejected by the cont%re|
legle’, _

The olagk Input to the timing generator (pln 40) |8 derlved frem the
DLil=W Paud rate ejrcufts (Paragrapn 5,9), The other [noyt to tne
timing generator |s the aendeofwgharacter (pin 24) slgral from the
output 1ogle’, This |Ine goes nigh each time a fyl| oharagter
tIngluding STOP bitsy s transm|tteq, If this ine aces Tow, I%
pravents the ¢iming generator from loading another oharacter Tnto the

(-3
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Sh1ft reglstar, The [Tne 13 nermglly high when data 18 not palng
z;ansm tted and g0es oW At ¥Yne start of transm ss|on of tpe next
eharacter, | |

Whenever the transmitier gatq puffer 13 Togdeq While the DPravious
eharacter |s belng shifted throyah te the autput |Ine,; the START plt
of the new gharacter [mmaglatel|y follows the [asat HTYOP b|t of %he

orevious oharagter

NO.STOP BITS—ﬁ.

EVEN PAR.SEL.—=s1 coTROL
NO PARITY —=—s{  LOGIC

BITS/CHAR. 37.38

PAR 25  _ SERIAL
GEN [ OuUTPUT
OUTPUT
' “ LOGIC
8007 ——»!
8006 2o ENCODER 2 CHARAC
8005 —1a L
g2 90 557 oama s
223:? BUFFER REGISTER
7 R
aoov%—
8000 LOAD SHIFT
oata sTROBE 23 T TRANSMITTER BUFFER EMPTY 22 TRANSMITTER
TemT (XRDY)
F/F

. -

CLOCK INPUT —+ 1 uie

l__. GENERATOR

1"-1381

FTgyre 587 |JART Transmitter o Hlogk D)agram
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Whan the date strobe (pln 24) siona| |oads the UART data bByffer, the
DLLL transmYtdar buffer (XBUF) |3 uynieaded, Therefore, the data
strobe sSignal sets the TAMT (Yransmitter puffer empty) fllowf|op to
previde 8 sTanal that begomes XROY (Sranamitter ready), Th|s ¥RDY
slgnal can be read by the program and Indfeates that a new charadter
ean be |eaded Tn the OL11 transmiteer byffer,

5.9 BAUD NATE LOGIG

The haud rate Tosle mpayides the ¢lock freauanales and, therefare; the
baud rates for both the recelver and trangmitter seqtjona of the
DLiimW Interface, The switohmseleetanle baud rates on the DLilew are
all generated by a s[ngle grysts|e eontholled osclilator apojled $q
two fraquangy divider elrquits, Since al| elght different nayd rates
are simy|taneous|y genarated; any one of the elght baud rates may bhe
gelectad for the recelver and transmitter seotlons|

Note that the freguengles reauired By the UART are 16 times the
deslred daud rates;

Tha msstor 08T 1gtor eperates a% a freduehey of 3,0688MHZ (Drawing
DLwé) The master osalllator outout Is then applled to two divider
eTrouits, Qne clreylt divides tmhe master olook freauemey by 2,112
(11:12,16) ¢o opraduce a frequency of 2\ 4KHZ, whleh providas a Baud
rateo of 150 (16#150 = 24n3), Myltiples of 130 (309, 600, 1204, 2409,
4800, 9600) are a|90 prodyoad uUp %o Y022 baud (153,6KHZ), The o%her
divider olroult dlvides the master clock freayanay by 2,880 (12,315,16)
%o produce a freayeney of 1,78KNE, wh[en carrespends te a baud rate of
119 (140,16 = 1,762),

The elght d|fferent Paud rates are apniied te two 811 mu|tip|exerw,
ene for the reecelver cloek and ong for the transmittar olook,

Eagh of the muTtTplaxers T8 eantrolled by three SwWitohes 82 that the
RCVR CGLK 9lgmal and XMIT GLK 8ignal can be Independently gentro|Ted,
;h:Taw;tgh sattings fqr %the varlous taud rate se|ections |8 shown In
a 8  J ]
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W'\ TABLE %Y

BaUp RRTE $WITeW SELEETIONS

BAUD RATE RECEIVER TRANSMITTER

S3e2  S¥ed  §J=2  Sdelp  §3a) 34

110 OFF OFF OFF ON N oN

309 OFF QN ON oN OFF OFF

° bop OFF ON OFF oN oFF ON
l2po OFF OFF ON oN ON OFF

2400 OoN ON gN OFF OFF OFF

4800 ON ON OFF OFF OFF ON

960y oW OFF ON OFF oN OFF
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3,10 MAINTENANCE MOQDE LOGIU

The malntenance mode [s uged %Yo eheok oparatlion of the pLiisW qontrol
Tegle) Flgyre 5«8 Ts a 8simp|ified diagram of hoth the norma| and
malntenange modes, Dyrlng norma| eperation, data frem the bus I8
genverted by the transmltter and sent te the axterna| devige, or data
from the extarnal deviee 9 eonverted by the repgejver and aeny %o the
buf’,

During %he malntenanee Mades a ohafac¥er 18 I0aded Inte the
transmitter buffer (XUBRF) from %he Ynibys, This parajle| enapagtel |39
then converted to a serja| outnut By the UART <¢ransmjtter asectyon,
However, 1n addltTom to enterine the external davice, the serlal data
s alsa fed baek Tnte the recelver, whigh eomvarts |t bagk %o paralliel
data and places Tt on the bys, If the oharaater recejved by Yhe bys
Is Tdentlca| te the eharacter 96mt out on %he bhus, then poath the
tpansmltter and the recelvar are fyunetioming proveriy,

Before the malntenance |oop ean he ysed, tha transmjtter myst be
selected for use and the transmitter buffer (XBUF) |eaded With a
eharacter, The mpagram selegts the malintenance mode by setting b(¢ 02
tMAAMT Bft) Tm the tpansmitter statys reglster (XCSHR), Th{s sets the
MAINT f|lpaflop Tn the transm)tter joglc (Orawing OL=1),

The MAINT (&) H autput of the f|Ipefiop |8 used 8s an enab|ing |aevel
for a 4el|nestozi=iTne myltiPlexer (]C 74157 on Drawing PLedd) A
simpl|fled versjon of ¢th1s myltiplexer [s shown In Flayre 3e?,
Norma|lys the eates shown anabled by the MAINT (1) H signal |n the
figure are [ApTbited anmd the serial output from the transmitter, as
we|l as the olock s|ana|s, are fed %6 the lople waed during the nokma|
operating mode’, Hewever, whan MAINT (1) H |» present, the ogates are
quallfTed and perferm two basie fungtions,

The first fynctlen I8 to gate the serfa| eytpyt of the trangm|star
(SERJAL QUT H) %o the serlal IPpyu% |Ine (SERJAL IN) of the reqe|ver,
The second fyunatiom Is to force the RCVR GLK pulse to be the a8ame as
the XMIT CLK, regargdiess of the switeh pesftlon af the RCVR CLK, When
MAINT (1) H s present, the gate recelving RGVR CLK H I8 |anlpTved and
the XMIT cLK W pufse 13 gated threygh to the HRCLK H |[ne of the
recelver, Althoygh mot shown In the flgure, the XMIT CLK H Is also
app|led to the cloek |Tne of the transm|tter,

Begause the reselver [eglo |9 act|vated by a STARY bt (regardless of
where the START bT% comes from), the regefver |s actjvated as Soom a§
1%t recelves the flrst Tnay$ frem the tramrsmittaer, After the recelver
assembles the data, the program can nompare %the recelved charaster
with the transm|tted character %o determine |f the DL1l~W Interface I8
fynctioning nroperly,

[



TRANSMITTER 00—
e w0
o PATARKE DATA ;
U o
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RECEIVER

a.NORMAL OPERATING MODE

[

TRANSMITTER

PARALLEL
DATA

¢

== ¢

RECEIVER

V b.MAINTENANCE MODE

EXTERNAL
DEVICE

EXTERNAL
DEVICE

11-1353

Flgure %a8 (Qoerat|ing Modes

TO EXTERNAL

SERIAL OUTPUT H
FROM TRANSMITTER

SERIAL INPUT FROM
EXTERNAL DEVICE
—
XMIT CLK H
RCVR CLK H
—

MAINT (1) H ————Do—l

Flaure 5«9 Malntenance L09|c » Simp||f]led Dlagram

DEVICE

SERIAL INPUT (SI H)
TO RECEIVER

RCLK H
TO RECEIVER

1n-1384
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59,11 20MA GURRENT L0QP LOG]C

2gMp eurreny leop glreuwlta are provided for the serlal data
transm)tter and recelver and for the paper=tape reader gontre|, Two
modes ef operat|on are avallable for the 20MA ocyrrent |ooP olroutts)
active and passfve, In agt]lve moede, tne DL1l=W TS the soyrce of %the
2AMA of eyrrent whigh Ts sw|tghed on or off depenging upen the |qVal
of the SERIAL QUT 1lmg, 1In pgssive mode, the eurrent |oop glrevlt
switehes) on or off, current Whjeh |S Soureed hy the exterma| device,
Flg9ure 5=310 shows a simp|[fled dlaaram of ¢ha reaelver and tranam|tter
glroults In actlve and passlve moede, Table 5ei? 3hews the 3SwYteh
selectlons for the twp moges of operation for eash 2¢MA ayrfrent |oap,

[
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‘ EXTERNAL
W Duii~-w DevicE
R + 7T
+» RCVYR
D ol

Figure SeiiA 0OL11=W |n Astjve Mode

~ XTERNAL
w DLll-w anwct

+ XMIT

-
L -
"

+* RaevR

Figure 5-10B DLU-W in Passive Mode
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SWITeH SELECTIONS FPOR agTIVE AND PASS]VE MODES

YRANSM{TTER  Siel
ACTIVE ON
PASSJVE  OFF

RECEIVER S3e=0
ACT]VE oN
PASS[VE AFF

READER ENABLE Sie4
ACTIVE ON
PASS ] VE OFF

Sind
ON
OFF

S$3=a7
nFF
N

Sied
oFF
Ny

S3ed
OFF
ON

§3el

ON
OFF

Siwd

ON
OFF

S3wb
OFF
ON

$3a9
oFF
ON

Sie9
oFF
ON

Sim?7
aN
OFF

83wl

ON
OFF

Siel?

ON
OFF

2z

o
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5,32 EIA LEVEL CONVERTER LUGIC

giProiar EJp level eonverters are provided for Serla| data oeut and
seria| data In Tnterfaging, Serlal outout data, SERJAL QUT W, I8
appjied to an EJA level gonverter and the outpyt wh’ch s e u!n‘lar
slgna| (approximately ,iwV), Is avajlable at pIn F on the Berg
eennector, plpolar EJaA leve| Ineyt Ser|a| data Is regelved at nin J
of %he pyera conrmeetor and converted %to a TTL |eve| ®lgna|, which |8
then avallable at »Im M en the pgerg oganneator, It EJa level
interfacing 1Is belmrg uysed, PIin M must be connected te PIn E of %he
gePg cennector, This Ts normal|y done by the connector an the o¢able
used to Interface the pLiimW and the external| dev|ee,

The =jgna|s NATA TERMIMAL REAQY and RQEST T0 SEND are permaneaAt|y
stFurped on (high) and are avallab|e at pins ND and V of the Berg
atineector, respeative|y,



APPENDIX A
1¢ SCHEMATICS

Apnend1x A gantains Sanemat|as @y Some 0y the [ntegrated GIPOYTY Gp|DS
used on the NL1liwy',
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A NC A 8 GND c 0
[ 14 | 2 KT s 00 s M s
‘ AJ J 8 Ll J T
2
cp cP e (4 cp
Al K B k € K ©
» T T I j
[ l 2
1 2 3 4 5 6 7
INFUT  NC NC NC V¢ Rom  Roc2) .\
A OUTPUT BC INPUT  C OUTPUT 0 OUTPUT 8 OUTPUT
130 TI0 1 130
1K T 1x 1n 1n 1% 1® 1% ax
1
| f ax ‘(. 4k ak T \( ax
ax ax [I ax E 4k 5 L
Vee
Sk Sk 5k 5k Sk Sk Sk Sk /w)
<
&
1.3k 1.5k | 315k r{i‘.su 1.5% E{su 1.5k 1.5k 1.5k 3
A INPUT l l
: s "y
27k |9k ~
m
1) o—7 | } o
RESET O, c
INPUTS 3k
@ E
NOTES: 2
1. Component values shown are nominal . (=]
2. Resistor values ore tn ohms. n-1339 3
2 Aﬂw
=
Floyre Awl 7492 FREQUENCY DIVIDER
2




7493 FREQUENCY DIVIDER
TOGGLE OUTPUT
INPUT  PULSE [ Tv2Tvslva
o ofo
1 1{o]o]o
2 of1]o]o
3 11]0]o0
4 olo]1]o
5 1{ofl1]o
6 o|1|[1]o
7 11]1]o

8 o|lofo

9 1{o]o]n
10 o]l1]o]n
n 11 o]
12 ofof| 1|1
13 1lof 1]
14 of 1|1
15 1 1 1

*TRUTH TABLE

* Applies When 7493 Is Used As 4-Bit
Ripple-Through Counter.

Flayre A=2

¥ vz 3 va
g v g J 1——J
—qT —aT T T
K © K o K o o

Al A2 LOGIC DIAGRAM

RESET

ZERO 13 12 " 10

14 9 8
I s N o O Y e
Al

Y1 Y4 GND Y2 Y3

D

RESET
A2 ZERO Vee

LIJLIJLIJLJ gt J0d
! 2 3 4 s 6 7
PIN LOCATOR
(TOP VIEW OF IC) BE-0I42

7493 FREQUENCY DIVIDER
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74153 4-LINE TO 1-LINE MULTIPLEXER

16
STROBE <{> nl
18 &—
DATA
INPUTS ) )
iC p—f
F
CONTROL
INPUTS > OUTPUTS
E ,_(b
| aA D—
28
DATA |
INPUTS 2c 2v)
L
L
26 [ ‘
STROBE
LOGIC DIAGRAM
16 15 149 13 12 1 10 9
CONTROL INPUT | STROBE | OuTPUT i O o O s O e O s 8 i O |
E F G Y Vee 26 E 20 2c 28 2A 2y
LOw Low LOowW A
HIGH LOw Low B )
LOW HIGH LOW c
HIGH | HIGH Low ° 16 F 1D 1c I:] 1A 1Y  GND
DON'T CARE HIGH Low N I [ O D )
1 2 3 4 s 6 7 8

TRUTH TABLE (EACH HALF)

Flgure Ae3

PIN LOCATOR
(TOP VIEW OF IC)

8E- 0138

74153 4L INE=TO=3aL INE MULTIFLEXER

Page 4
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74175 QUAD D-TYPE FLIP-FLOP

TRUTH TABLE

INPUT [OUTPUTS
tn fhet
D o 0
H H L
L L H
1n=Bit time before
g clock pulse.
" tne1=Bit hime ofter
) clock puise.

o) @)
o————10a Q>

CLk Qp—o
CLEAR

o— Dg Qgf—o°

q CLK 63 —o
CLEAR

(12)
o

(10)
D¢ Qcf—>

: QcLk Q¢ —o
{u' CLEAR
1

(13) 0 ap 1s)
: cLock o2
} °D CLK Qpf—o

CLEAR
i

CLEAR -

Pin (16)« Ve, Pin (8)=GND

"oy

Flgure a=4 /4172 QUaD D=TYPE FLIP=FLUOP
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APPENDIX o
VECToR ADDRESSING

E;l INTRUchTION

Besause the DL1ia¥ SLU/RT¢ optien 1S baslcally a sommunlcatons
device; Interrunt veetors myst be ass|oned according te the float|ng
veetor conventlon used for al| cemmynjeat|ens deviees, These vegtoer
addresses are ass|amed 1In order from 322 to 777 aceording %o a
speg!f1c method that ranks the tvpe of devlices [n a partigu|ar PDP=11
Sys Qm;

The f[rst veotor address (3un) |s assjoned to the f|rst 0cil Serlal
Asynehronqus | Tne Interface |n the System} the next DC11 t|f used) |s
then asslgned veetor address 344, ote, The veetor addresses are
assjoned oonSecutive|y to saen Wn|%t of the seacenderanked device type
(Kkil or DhLiisA or DL11eR or ULiled), then te the thirderanked dev|ee
(DF11), and so on Tn accerdance w|th the fao|lowlng |Ist;

1), DPC11 Agynehpormoys LINse Intepface
2, Kkii Teletyre Contra| (eor ULll=A, DL11s=B ar DL1iaW)
3, DF11 Symchronous Serla| Medem interface
4, DMLy Asvnehromous Serlal LIme Mu|tip|exar
5; DNll Autqmaf‘e Calllng Univ
6, OM1i1eBB Modem Contro|
7, 0ORlieA Ngv|ee Reglsters
' WDK11eC General Nev|ece [nterface
9, 0OTi1 Bus Swlteh
10, Ok11eC Asvnehronous LlIne Intertace or DLiteW
117 DLiiaD Asynehronous Line Intertace or DLiyeW
12, DL1teE Asvnehronous Llne Interface

1f any of theSe dgVleeS are not |Mgludes |n a systemy the Veetar
aeddress assignments moye yP to f!|! the yacancfes, If a deylce |s
added to an exIst|ng system, |tS vyeotor address myst be Inserted |n
the norma| posTtiom and a|| ather addresses myst be moved agcordinaly,
1t thls srocedure TS nmot fo|lowed) UEC software cannet test the
system

Mote that the fleat|ng yectors range from addresses 3AW o 777 byt
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addresses 527 through 534 are reJerveg for speclal bua testers, In
add|tlon, address 1072 |s ysed fer the USLI Synchronous Serjal LIne
Multiplexer,

An address map |s shewn In Floure B8=1 and a |18t of the vegter
addresses |s glyen 1Tn Paragraph B2, It should be moted that the
system Te|etyPe (KL11) I3 not part of the fleating vector Scheme ang
s esslIned veetor addresses 06Q and Va4, Therefore, 1f a DL1leW |8
used as a eontrol fep ¢the sSytem Teletype .console, Tt sheyld be
asslaned addresses @6p and @64, A|l other NDLALl.WS Wou|d fol|ow the
floating vector egrventjons,

B,2 JNTERRUPT YECTORS

0o RESERVED
V4 ERRQR TRAP
239 RESERVELY INSTRUGTION TRAP
S bl4 DEBYGGING THRAP
Pl 10T TRAP
vea POWER FAIL TRAP
B3N EMY TRAP
e "TRAP". TRAP
149 SYSTEM JOFTWARE GOMMUNICATION WORDS
044 SYSTEM SOFTWARE COMMUNICATIQN WORDS
vy 2 SYSTEM JOFTWARE COMMUNICATIOQM WQRDS
vo4 SYSTEM SOFTWARE CQOMMUNICATIQM WORDS
vea TELETYPE IN OR QLllew COMSOLE INTERFACE
Vo4 TELETYPE QUT QR OL1leW CONSOLE INTERFACE
078 PCi1 H]GHwSPEED READER
0v74 PC11 HIGH=SPEED PYNCH
19 KWilel LINE CLOCK OR DLileW LINE CLOUCK
1p4 KWiiwP PRUGRAMMABLE CLOCK
112 NR11=A (REQYEST A)
114 DRiieA (REQUESY B)
12¢ XY11 XY PLDITER
124 DR1ieB
330 AD?L
134 AFC1Y
140 AAilSA.Bpg.E SCUPE
144 AALL LIGHT PEN
159
154
167
164
70 USER RESERVED
174 ISER RESERVED
260 LP11 LINE PRINTER CUNTRQL,
204 - RF11 DISK CONTROL
e RG11 DISK CONTROL
214 TC11 DEGTAPE CONTROL
ez20 RK11 DISK CONTRQL

224 TM11 MAGTAPE CONTROL



230
254
2472
244
250
254
267
204
272
274

CR14 CARD READER CONTROL
upc11

11/45 PRU

FPU ERRUR

RP11 DSk PACk CONTRoL

USER RESERVED
USER RESERVED

SUNeFLAATING VEGTURS START AT THIS ADDRESS

Sp4
817
S14
s2¢@
324
830
834
347
S44
$50
$54
367
364
870
574
490
494
12
414
420
324
430
434
447
444
450
454
q4o”
464
470
474
50
594
510
514
529
524
530
5354
547
544
550
554
560

Note
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Fleating vectors start at addpess 39" and are

assfgned |n the fol|owlna aorderi

NCils,; tren
KLL1ls,% then
DP118, Yhen
NM1ls, then
DN1ls, then
NDM11eB8Bs, then
DR1ls,; tmen
0T1l1s,; %then
DL11=CS,2a then
NLileyS,#s then
DL1lnES

D e ®mOdDP OO PD® DM

¢ or DLli=AS, OLll"8s, or DLiink’sS

o8 or DLllew's

SPEC!AL BUS TESTERS
SPECIAL BUS TESTERS
SPEC!AL BUS TESTERS
SPECIAL HUS TESTERS
SPECIAL BUS TESTERS
SPECIAL BUS TESTERS
SPECIAL BUS TESTERS
SPECIAL BUS TESTERS



He4
570
874

602 through 774eF| nATING VECTQORS END H
100060811 ) ’

ERE
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et



§~w‘

S

“Av

000

000
o7
020

037
040

057
060

o077
100

nz
120

137
140

157
760

777

000

377
777
000

777
000

777
000

777
000

777
000

777
000

777
000

77

BASIC 4K(WORD)

MEMORY BLOCK

4K MEMORY

4K MEMORY

4K MEMORY

4K MEMORY

4K MEMORY

4K MEMORY

4K DEVICE
REGISTER
ADDRESSES

\

00 000

000 037
000 040

000 057
000 060

000 077
000 100

000 170
000 177
000 200

000 270
000 277
000 300

000 374
00 377
Y

760
763
764

767
770

773
774

777
777

000
777
000

777
000

777
000

550
777

Page 10

TRAP VECTORS

[o]
4 ERROR

SYSTEM SOFTWARE
COMMUNICATION WORDS

10 RESERVED
14 TRACE

20 I0T

TTY AND PAPER TAPE
INTERRUPT VECTORS

24 PWR FAIL
30 EMT
34 TRAP

INTERRUPT VECTORS

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

INTERRUPT VECTORS

RESERVED FOR CUSTOMER
DEVICES

(000 170 000 174)

(000 270 000 274)

INTERRUPT VECTORS

UNASSIGNED

RESERVED FOR
USER DEVICES

RESERVED FOR
DEC DEVICES

RESERVED FOR

DEC DEVICES

7;; 552 PRS S PAPER TAPE READER
NOT PROTECTED ;77 234 222
AGAINST >PAPER TAPE PUNCH
STACK OVERFLOW ;77 556 :PB
77 560 TKS
R
177 550 777 362 Tx > TELETYPE KEYBOARD
TELETYPE AND PAPER 777 564 TPS
TAPE DEVICE ADDRESSES 777 566 Tpp > TELETYPE PRINTER
777 567
: || 777570 8 777 571 ARE SWITCH REGISTER
/ 777577
! e S —
777 700
RO-R7 PROCESSOR GENERAL STORAGE-THESE 16
777 710 P — LOCATIONS ARE EACH 1 FULL WORD
277 120 EMP - SOURCE-ETC R6 IS STACK POINTER
R7 1S PROGRAM COUNTER
777 775
L 777 776 & 777 777 ARE STATUS REGISTER
777 777

n-0191

Flgype Bal Addpegg Map



