





CHARTER 1

INTRODUCTION

351 INTRQUuCTION

The nlil=W Serlal Line Uni%/Real=T[me Clock Op%ion provjdes $wo
d18tinet funetions, pirst, the DL1leW Js a ocharactersbyffared
eommunications |mterface desjgned to asgemble or disassembjs the
serlal Informatiom vrequired by & communlcatlonms device for paralle]
transfer to or from the PQPa1y WUnibys, Segond, the DLil«W |s a Tline
fraquency elook which esan provige timad Iinterrupts, ajlowing a program
to measuUre passace of t|me, The QLil=¥W consists of a simgle
Inteqgrategd elreult auad  board  eontalnimg  two imndependent
gommunications  ynjts (recoiver ard  tranmsm|tter) ecapable aof
simyltaneous twasway commynjcatien and an [ndepenmdent ||me frequeney
rea|mtime ¢lack,

The NLii=W |nterfaece proyldes the |oale and pyffer reglsters necessary
for proarammcontre|led fransfer of data batween a PDHell system
reaulring paralle| data and an external devige requiring serlal datas,
The Intepfape =a|so Ineludes status and ogontpe| blts that may be
gontrolled by the pregeam, the |mterface, or an external device for
sommand, monitering, and [nterryet functions,

The DL 11»W [nterface proyldes the flexibl|lty needed te handle a
varlety of tarmimals For exa®ple, %he uyser can yse a DL1li=W as a
TeletypetR) Controlj or, In conjunction wlth amother seria| 7lnme
Interface; Tt ean be ysed as a commynigations |ink petween %two
progeassor systems, The nLll~W Provides the yser with a ehojoce of 7||ne
speeds {baud rates), character slze, stopmgode |ength, paklty
selection, anmd statys Tndleatjone,

The DLi1wW gan replaee DLil=A, ULI1®B, ULiieC, and DLiled modyles In
most applfeatlens, However, %the DL1le«E |8 sti|]| requlired for use w|th
gommunications data sets suych as Be|] Model 103 er 202, A|l of fthe
features of the DLiieA threaweh DL11eD medules are combimed on the

""""’..'3.”1‘

{R) Tele®ype 15 2 regfstared Urademark 0f Teletyre Corporatjen)



Page 2

OLiley and are switeh  selectap|e %o aljow for ease of
Interchangeahl 1ty

1,2 SCOPE

Th1s manual pnFavides the yser Wwlith the theary of operation and |aglc
dlagrams negessapry %o yndeprstand and maintaln the DLii.W SLU/RTC
optien, The Teve| of disguss|on assumes that the peader Is fam||lar
with baslc glgltal coemputer theory,

The MaMual |8 dlvided Tnto flve MgJOf chaPtersl [ntrodugtlon, Genefgl
DeScription, tnStallatLan and Configuratton, Programming, and Tpeory
of Qreration, A gemp|ete Set of emngineer|mg draw|ngs IS pFfovided with
eaoh DL11=Ww Tnterface and 18 obound |m a separate valume entitied
DLileW SLU/ZRTC OpgTon Englneering Drawlings)

Al%hoeugh control sigmals aNd da%a afe trpnsSfarred patween the
Interface and the (njbys; and between %he Interface and fthe
pemnunications deylice, this manya| |s |imlted te covarage of the
Interface 1tself,

Table 1= ||sts ralated PQP=1] sSystem dosuyments that are app||eable %o
the DLlleW SLU/RTC Optlen, Table 1»¢ |Tsts deguments applfeable %o
eommunications devTces that may be ysed with the Interface, Nete that
thls latter table |Ts%ts only representative manya|s, and |s not
Intended to be am a|lelnalusive ||st,

1,8 MAINTENANCE

The basle maintermance phlosephy of the nlLii=W SLU/RTC Optien |s to
prasent the wusep with the |nformation regessary to under9tand noemal
system eperatfon, Yhe user cam uti||ze this Information when
analyzing trouble Symptoms to determine mepessary corractive action,
1t 1s Dpeyond the scopre of th1s manyal to presant detalled
troyhleshooting Information,




Applleable PDP=11 Uaocuments

Tigle

Unibus Interface Manual,

Seeaond gdltlen

#POPmil /20 Systgm
{7evo|yme sSeples)

FOFml1 PPocessSarl
HaRdbook

PDP=11 Peripherals anhd
Intgrfacing Hanghook

geReansEmTeNea®y

Table 1el

Numbe?

NEC=1l=HIABRD

PECell=HRiHE=D
througn
DEC=14=HR7H=D

DECy 397¢

DEC, 1972
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Degeplpgion

Fravides deta|led

theory flaw, ang
logle deserliptions of
the tnthus and

externa) device logje,

Proviges detn|led
theory of eperatjion,
flaw, leaje dlagrams,

aperation,

Insta|lat|en, and
ralntenance for
aomponents  of the
PDPe11l aystem

Ingluding  precessor,
memory, console, and
power Sunply,

A tyompart general
hangbook, The f7rs¢
part dlsplUsses system
apehltectyure,
addrassimng modes, the
instruction set%t, and
programming
teghnlauaes, The
second part 1s deveted
to a disoyssion of
spftware,

A twoepgrt Randpook,
The flrs% part s

devoted i1 8
disgyssien of the
varjoys pariphefals

useg wiBh POR=Y
systems, The sesond
part provides detal|ad

theory, flow, and
logle deacrimtions of
the Unlpus and

axternal devige l10glel
methods of |nterface
spmstructioni and

# App|1cable PDPe11/25, 11/15, 11/04, 11/34, and 11/45 manuals provide
goverage on pther PQPell sytenms,



Paser=Tanre Software
Fragramming Handbook

PDECe1l=GGFHeD

Page 4

examples of typical
Interfaces,

Provides a deta|led

discyssjan of the
POPell software system
used %o loads dump,
edTt, assemble, and
debyg PpPell programs|

input/outpusy
proegramming ang the
fleatingenoint and

math package,
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Table 1w

Appijeable Deviece Uocuments

TItTe Number beSeriptjon

Aytoratie semderece|ve Bylletin 2738 Describes operatlion

Sets, Manya| (two volumes) and malntenange of

Teletype Carp, %he Mode | 3 ASR

Teletype unlt ysed as
an Ineytsoytput
device,

Mode! 3 Page Byl|letin 11848 Contains an

Printer Se%, Parts Teletyre Corp, lllustratay parts
breakdowmn to ssrye as
a gulde for

dlsassemh|y,
reassemblyy and parts
order|ng fop the Mede|
33 ASR Te|etype unlt,

NOTE

Comparable manyals exist for other
avallable Teletypes such as the Mode]
28, Mede| 3%, and Mede| §7,

VTe5 Alphanymerie DECmiYrHAABRD Descr|bes pPyrpose and
Display TermInal| operation of the VTE5
- ' Display Used as an
Input/output device,

VTaS Alphanumer e DEC=VU=HaEA=D Prpovides deta|led
Display Termina|, theory of eperation
MaTntenance Manual|s, and majmtenanoe

preceddres forp the
VT35 Display,

VT06 Magintengnee Datapoint Corp, Provides deta|led

Manua | theory of cperation
and malintenance data
for the yTyé Data
Nisplay Terminal|,

LAJE DECYURITER 11 EKe ASS=0P={y Descl |bes PYPrpesSe and

Users Manya| and operation of [[A36
Neswr |ter ysed as an
Input/Zoutput device,
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1,4 ENGINEERING QRAWINGS

A eomplete sat of enginesring and elPou|t Schematles |8 provided In &
gompanion ve'lume te this manyal en%|tled DLitwW SLU/RTE Uptien,
Englneering Draw[ngs The oeneral |ogle symbels ysed om Yhese
drawlnas are deserlbed 1m the UEC Legle Handbook, 1973 Specifilc
symbo|S and somvent|ens are 8|80 |noluded [n ceprtaln 411 system
manuais, The follewina paragraphs deagflhe the signal ﬂﬁmaﬂo!aﬁlve
sonvention ysed an the drawing Sey,

$Tgna) names Tn the DLiiwW Print set are |n %he follo,Ing basja formi
SQURCE STGNAL NAME FOLARITY
SQURep IMdTgates the drawing numeer of %he print set where the Sjanal
arTQYnatas The drawlng nymber of a pE[nt 18 Jocated In the |awer
Plahte haﬂd cormer of the prin% title bloek (NDLel, DL=2, Dhed, e%ec)’,
SIGNAL NAME Tg ¢he name pyopa, Qf ¢he glgnal|, The nameg yséd on ghe
ppint set are alse used |n th|s manua| far garra!nﬁ!an betwaen the
twe,

POLARITY |8 aTther H or | %90 Indleate %he vo|%tade level of the
slanall H means +3V) L means ground,

As an examp|g, the Signal]
ULwl RCYR DQNE H

erfglnates on sheet 1 of the M78%6 module dpawing and |s Pead, "when
RCVR DONE 1s trye, this sTana| |8 at +3V¥,

UnTbus signal Times do no% carry a SOQUKCE Indleator, These s|ana]
mames represent a bldirectienal wirees0Ked bus) a% a resylt, myltiple
soyrces for a partfocular bus slgral exlists| Each Unlbus Sjana| name
18 prefided with the wepd BYS,
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CHAPTER 2

GENERAL DESCRIPT]ON

2,1 INTRQUUCTION

The nLil=W S3LU/RTe Qptlen |S a cecharacter=bufferad eommynlioations
Interface desfgmed te transiate Ser|a| plt stream data %o paralls]|
sharacter data and te provide timed Interryupts to allow program %|me
measyremants, The DLileW Interface contajns twa |ndependent
samrunlications umlts (recejver and transmitter) ocapah|e of Zgway
gommunication)

SyTtoh sejegtlons on the DL1iwW 1ntertace proylde the fleyxlbll|ty
neaged to handle & varfety of terminals, Fear example, the ySer can
set up switohes syeh that the DL1l=W can [nterface to a te|letype or,
by resetting switghes, to a h|9h Speec CRT %term|nal, The ysaepr has a
cholce of Speeds, eharacter Slze, sStopegede |enath, npaP|ty, eFrar
detectlon, and 2¢ma cyrrent |oop modes,

Th1s chanter [s djvided Into flve major poRtionsi switch select|ens,
data foermat,  funetlona| descpiption, ophysipal deserliptijon, and
specifications)

2,2 SWITGH SELERTIONS

The pLili=W may be mod[f]lad by the setup of sw]ltches to allew 1t ¢o
directly vreplace a DLilwA, =i, »C, or =0 modyle |n moSt arpl|catiansg,
Table 2=1 Jneludes a |[[st o0f threse selestlons wW|th a belef
description,

swltehas ysed on the DLii=W are e|lpemoyntad packs contajnimg elther
elaht or tan Individual s|lde or toggle sw|tches, Thers are flve
pagks mounted on {ne M7856 medu|e, Trey are jabe|sd on the Dbeard as
$4 through S5, The swlteh packs (See Flgyre 2s1) are labeled syeh
that each swlteh 1s mympaered (1 through & ar 10), Each pask Ts a|so
Tabeled showlinmg the on and eff npoSitlens, The convention ysed to
speclfy A particular switgh (3 th|s}
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where X Tndleates the Syl%en pack number and Y Indjeates the
paftlcular swliteh on that switen pacgk,

For exgmdje 5209 Tnglgates Sw|teh numper 9 on BWl%eh Pgek 32,

T?) 66 IMI,P /,'eC/Q )

Flogure 2=1
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Taple dal

DLii=y Compatab] ||ty Sw|tches

SELﬁGTABLE SWITCH{S) PESCRIPTION

Braak gl Sémi Enabjed |n the ON pesition, Shoyld
be dlsab|ed {switoh QFF) 1§
replaeing a DLll=A, or BLA%eG
shoyld be enagbled (switch ONY |f
replacing a DL1i=C or DLii=D,

Error Blts S4e? Error b1t reporting |s enabled In
the onN posltlen, Shou|d be
disabjed Jf replacing DLiim=A or
PLll=B, and shouyld be enabled |f
replaeing DL11=C or QL11laD,

ReglnTime Cleagk 8599 Erabled It §5=10 I's {n ON
‘ S5m0 pos|tion and S§5e9 I8 In  QFF
pesition, To disable $%siW must be
OFF amd 55«9 myst be ON, Shouyld be
disabled [f vreplaging DLileA, B8,
Cy oF nD module With QOLlleW,

Table 222 |[sts the haud pates avallable on the DLliewW, Complete|y
Tndependant apl|tespead aparation I8 pravided by Indjvidyally
Selecting the recelver ang transm|tter baud rates) Care shoyld be
taken that peth tpansmlt ang recejve spreads are aorrect when replaeing
a8 DLlirA, =B, ete, module,
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Tab|e 2el

Bayd Rate ge|ectgien

Bayd Rageg TrangM|yg@r Regalyer
S4a10 83ml S3wé §3n2 8393 8Jed

110 ON ON ON OFF OFF OFF
150 Ofr aN ON ON Opp OFF
J09 ON oFF oF F nFF ON ON-
670 AN OFF ON OFF ON OFF
l2gn ON ON OFF OFF OFF aOnN
2400 OFF OFF OF F ON ON AN
48gn OFF OFF oN ON ON OFF
600 OFF ON OFF ON QFF ON

Tw® gwlgeh gelaceab|e modeg of ope,agfen aye ayallable fo, ¢he 20ma
surrent loeps, These two modes of operat|on allow greater versat||]ty
in Walng the 20ma eyrpent |0op Interfaces,

In Agtive Mmode, the DLilwW |8 the Sourge for %he 20mg o0Ff current
whereas In Fasslve mede, the externa| dev|ee myst nrovide the eyrrent,
An example of the app|Tcation af these mndes would be to egnnact two
process|ng systems tegather UsIng twe DL31eW8 via %the 2pma current
Toops, 0One NL1leW Shou|d be the active davice, the other OLLleW
padslive, Table 2=3 shows the swltoh gsettings to Selest the mode of
pperation of the 2¢ma eyrrent I'oops, Norma| contlguyratien |s |n the
Actlve mads,



Tepanamltterp
’ Actlve
Pass|ve

Recelvar
° Aetive
Pesslve

Readey, Emab|e
ActTve
Fass|ve

'

Sie=l
ON
OFF

33mg

ON
OFF

Si=4
ON
0OFF

Tab|e 243

Sled
oN
OFF

Sgm=y
aFF
ON

She
OFF
0N

e
0OFF
ON

S3ry
OFF

LR
ON
OFF

Simb
OFF
ON

§8my
nFF
ry

RN
0FF
0N

S4e?
ON
nFEF

§3=10
ON
OFF

5i=17

anN
OfFF

Page

5
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2,3 DATA FQRMAT

The data format (Flgure 2m2) cons|sts of a ST,RT bT%, tlve to eTght

DATA bi%s; @& PARITY blt oF ne PARTY bl%, and ane, one and one=hs|f
or two STOP bl4s, i ' ' d oneshal|f,

IDLE
STATE OF 0DD,EVEN RETURN TO IDLE
LINE fee & TO 8 DATA BITS ety &/on UNUSED /" STATE OF LINE
Ma i s Sahs thatah shakals Saduls Subale Sasalle Sl sy - OR
RX l&oan 011 02103 1041051061 071 B‘I’TJ sTOP ,.._[___._ SE@REHBA;A%ER
SPACE 0 ———=- oot TR YUY TN WY RpUY: IS RS S bed
START JUSTIFIED TO LSB BIT POSITIONS WHEN fmtsd 1
BIT 56,0R7 BITS USED o

-4 |oONE BIT r:mt:a:vl?/tnup RATE 1.5

_2.__.,2‘

b.FULL SELECTION DATA CHARACTER FORMAT-DL1I-C,DE

Floure 22 DL1l=W Uats Format

When |ess thgn elght DATA b|ts are se|ected, the hardwars Justifles
the blts |nte the Teast signm|fleant blt positions fof eharacters
regelved by the Interface, Wnen transm|tting eharacters, the program
provides the Justlfleatfan Into the |east sligniflcant bits, The
PARJTY blt may be e|ther on or offi when on, |t ean be sejected for
ohacklng s]thar edd er even parlty during regelve and for previding an
extra PARJTY bT¢ durlng transmiy,

Al vaFlable ltems Within any data format are sSelec%ed pv 8Wltehes oan
the DLilew medufe, Nene qof the varjaples ean he contro|ied by the
pregram, TheSe switehes afe |1%5ted In Teple 2=4 and deserlipeg more
tylly Tn Ghanter 5,

o



NAME

No Peplty

Even parity

STOF B1t

Mymber of
Data bits

SWITEH

S4eb

g4w2

Bd4ab

S4m 3
S4=4
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fanle 2=4

nata Format Switches

UART
PIN ND,

3%

39

38
37

FUNGTION

Enables or dlsables the parlyy Blt
In the data ¢haracter,

When enabled, the yalya of the
parity bit [s dependent gn the type
of par|ty (odd or even) Se|ected hy
tre even parlty select (S4e2)
Switeh)

When dlsabled, the STYP blts
["mediate|y foljow the [ast DATA
It dyFing transmissjen, DUk Ing
feceptieon, the recelver does not
check for parlty,

aWlten ON m parlty enapled,
Switem OFF = paf|ty disabled,

vetermines whethep odd or even
parlty Ts %o be ysed, The recefvaer
checks %he [nepming eharacter far
appropriate parlityl the
transm|ttar [mserts the anproprtate
parlity valya,

$W|tch ON « odd parlty,
Switen OFF w ayan parlty,

Jelegts the geslred number ot Stap
prts,

switen oN = 1 stop bit,

Switen OFF =« 2 stop blts, |f 5
Uata n|ts are selected 1,5
Stop blts wi|! be se|ected,

These two switches are used
tegetnes %o ppavide a eode shat
sejects the des|red mumber of DATA
PIgEs |n the charaoter,

g9md 5§43 No, of DATA blts

ON ON 5
gn QFF 6
UFF o 7
QFF QFF 8
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24 FUNCTIONAL DESGRIPTION

The plLil=W |8, flpst, a coharagtepebuffered commynications |[nterface
that performs two ba3e operations, Feeelving and transmitting
asynehronoys serlfal data ang, seeend, a |[Ae freayenoy cloak, used 1o
measure time, 8 a reeelver of seria| dgata, the [nterface gonverts an
as¥nchponous serfal eharagter from an external devige [nto the
pafal’le| ocharacter required for transfer %a the UnTbus, This parallel
eharacter cam then be gated through the pys teo mamory, & pPocessoP
register,s or soeme othep deviee, AS a tranam]tter, a parallel
eharacter frem the bus 18 ganvirted te a Serial oharacter for
transmission to an externa| deviee, Hacause the two data transfer
unlts (recejver and transmitter) are [ndepandent, they are capable of
simyltaneouys 2mway gommynisatien,; The regalvel and transmitter eaoh
oparates through two rejated reglisters] a contre| and statys reglater
for cemmand and monjtorfnmg funetions, and a da%a buffer Ffeg|ster for
storing data prlop %te tepansfer to the pus or extermal devige, The
I'Yne frequency cloek usas a s|gnal| derlvad from the An [PPuUY vo|%age
by the pewer supe|y to ganerate t|med Inteprypts, The e|egk por¥len
Utyy1zes a regyster for command &nd mon;%or ng functons,

vyplecal|y, the DLiiew Ts operated In one of twe fynctiona|ly ditferent
eonflgurations’ The DLii=W ysed a8 a Te|stype eontrol and the DLLilwW
ysed with E1A Jeve| eomnvaptars Wl || Pe dlseyssed |ndlvidual|y In the
follewins patagranhs| The trealetime cloek fynctions Wil| alse he
descrlbed,

2;&11 Dhil=l 73!Bt¥ne Can%!g[

The DL1i=W (Flayre 2=3) can be weed to |nterface Yo Mode| 34, Made|
384 and Mede| 38 Teletypas,
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AN

D<1:00> BUS PARALLEL DATA
DRIVERS
STATUS
*TTUBITS T
BBSY A
SSYN r
SACK
BR-BG SERIAL |
INTR INTERRUPT RECEIVER RECEIVER | DATA
CONTROL STATUS BUFFER ]
LOGIC - (RCSR) (RBUF)  fagmy
u H |
N : I
é RDR ENB 1
U aci7:00> ' 20ma [~ TELETYPE
S |c<to> | TEETAE [ unir
MSYN RCVR OR XMIT |
SSYN ADDRESS
SELECTION SELECTION : |
LOGIC : ‘
MAINT J'
mANTSMTsTTER "“’TRANSFM?ETTER SERIAL |
STATUS UFFER |
(XCSR) [ XMIT ROY (XBUF)  [DATA |
D<07:00> 8US PARALLEL DATA Lo o
RECEIVERS

\%

-13se

FIGURE 2e3
OLileW TELETYPE CONTROL

, : : Wweltten by the veletyre unit |3 assemnh|ed
g:rti{s;;;ggg?:éanb;eaghzrmh;l’; |ntepfane for paralle| transfep te or
?ren the Ynlbus, When the Proeesser addresses the bus, thea ?:i%:g
Interface decodes the address to determine If t:egTaé:gygrfahm an
sefectad extermal devles and, |f se|ected, whethep |t [s to p i
Tnput tread) or oytput (write) operatfon,

m the Teleatype has beerm Selegted te accept |[mformatian
tor “brinsout, oarallel dnte fron tne Unibus [’ |eades into the Dliiek
transmittar (puneah) byffer, A S point, the XM] »dy  (The flag

use the transmitter (punen) Iogjc nas been aetivated, * iR
:gg:;sback after a fraction af a blit time T the ‘ﬁransm%gﬂe;htizs gz:
present|v aetive,) The fInterface generates a STA:T bT% AR
data from tha buffer Tnte the Taletyos one blt at a entacert oy "one
the XMIT RoY flag (as seom as tne holding rcs.sts oA
doblezbuffering |s empty, even through She ahift reqiser 1s act|ve),
and then times out the requ|red mymber of STOP blts,

; : TN y s | et pe, the Bublt
he DLitaW Is Intarfapged to a mode| 33 Telety |
;23:?;;{ tbus zit: I's converted to the 1ieblt serlal INput required by
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the reletype, Noate that, whenever a series of eharacters 1s %o be
loBded 1nte the Telatype, the XMIT KDY flag 18 8se% brior %0 genaradjen
of the STQP blts and the shif%ing eyt of the gharaeter |n the holdling
peglater, thus allowing anothar ahn?qctqr %o be |padad from the bus as
goon as the transmTtter holdlng Byuffer In emply, Tha XMIT RDY flag Is
used with XMIT INY ENB te Tnltlate an Interrupt seauance te Inform the
mpogassor that the Inter?fgee 15 ready to tiansfer another eharacter to
the Teletynre for printing,

WheN PeaalVing qata qrem %ng Telgl¥Pg UNTYy %he @p,raﬁ;an |8
esgentially the reyersa, The STAR b!g of the Teletype serlal data
gactivates tha Tnterface repeiver |oglc, and data 9 loaded one DIt g%
a2 %ime Inta the readep buffepr register, When |0ading of the buffepr |9
eomplete, the buffer contents are transferved %0 the hojding reglster
and the TInterface sets the RCVR DONE tlag, Indlcating to the program
that a charaster has been assembled and |8 raady for transfer %o %the
bus, The RCVR DONE flags |f RGVR INT ENB s a|so set, TnigTates an
Interrup® Seauence, thershy causing a vestorsed Interrumdy,

The DLiieW has a peader enable (RDR ENB) DIt that cam Dbe set %0
advance the mnaner tape reader In the Ta|etype, When set, this DIt
elears the ROVR NONE flag As seomn as$ the Teletype gsengs another
gharacter, the STARY bfﬁ glears the RDR ENB bit, thus allewlng Just
en@ charagtep to he read,

The DL11=W a|ss has a regelyer aecglye (RUVR ACT) bTt, whigh |[ndlcates
that the (L1i=¥ Tnterfage |8 recejvimg data from the Te|etype, ThIs
BTt 1s set at the cemtep of the START blt, whigh Js the beginning of
the Jnput serlal data, and 1S cleared by the leadiny edge of the RQVR
DONE bit, The DLi1=W a|8g NAS & BREAK Dl% (can be switeh=enabled),
whigh can be set by the program %o tpansmit a centinueus Space to the
Teletype,

The DLi1%W can pe oPerateqg IN g MalNteNance modes Whicgh T8 Sejegted by
the prodpam by settima the MAINT It 1In the transmltter status
Feglsterl when Tn th]s mode, speclal |egfe s wsed to perform a
elesed loop test of [nterfaee |jeglc cireults, A charagter from the
bus 18 |eaded In paralle] [nrte the tranamitter (pynmgh) buffer
reglster, The serlal output of the reglster snters the recefver
{reader) buffer rga|ster, whaere It |8 cenvertead baek 1Intg oparaljael
data and tramsfepred to the bys, |m maintemance mode the data 18 not
transmltted to the Teletype, If the DLli=W |s fyungtioning proper|y,
the character Im the rpeader buffer (RBUF) s [dentloa| to %he
sharacter Joaded [mto the %fransmitter buffer (XBUF),

2,4°2 DLil=y EIA vermina| Gontre|

The DLil=W (Flaure 2m4) a|so provides the gontrol loaje requjred feor
Tnterfacing EJA termina|s Such as the VTUé Disnlay or the Model 37
Teletype,

Fungtiena|ly, the EJa Terminal gontre| gonfliguration |8  nearly
tdentleal wlith the Teletype CoQmri¥Pol oanflayrations, In the ElA
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Tepminal| Congpol genflaypatlon, EJA leve| aonvaptepg On ¢he DLil=W a,8
wsed %o enhsnse bhlpolar Serja| |npyt dats to TTL |eglc |eve| and T
l'eale leve| serTal outpyt o0 hkirolar signals reaquired by ElA
terminals, E1A level oqutnuts fer the sTgnals DATA TERMINAL RDY and
REQ TO SEND are permanent|y strapped on, There 1s no eaylvalent EIA
fevel siana| genepated for KOR EMB,



/}Dﬂ 5:00>

%

Flgure 2«4

Jbdle=W £la Termina| contro|

8US PARALLEL DATA
DRIVERS
XMIT RCVR ERROR
STATUS STATUS BITS
BBSY
SSYN REVR
SACK
BR-BG INT
INTR INTERRUPT RECEIVER RCVR RECEIVER
CONTROL STATUS SUFFE
LOGIC ~  fa— (RCSR) DONE}  (Raur)
u XMIT '
f;‘ INT
8
: e
A e B
SELECTION SELECTION
LOGIC BREAK
f
A
TRANSMITTER RANSMITTER
STATUS ':;',':TRDY BUFFER
(XCSR) (XBUF)
D<15:00> BUS PARALLEL DATA
RECEIVERS

Page 12
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2,4,3 RealaTIime (Cloek

(tFloure 2s%) A sTgnal gemerated frem the AC Input% 1ine ve|tage by the
nower supp|y 1s regefved by the DLlleW, Thls signal 1s a sayare wave
of ldentlica| freayency to the AC |Tne vo|tage, A monjtor bTt (L7C
MONITOR) |s set ense each eygle by %the hardware hut mMust be cleared by
the pregram, By menltering this bTt, the program san count unlt time
Interval|s of 16 2/3 mseg (8P H2Z) OF 20 msepg (50 Mz), I1f the LTC INT
ENB Plt I8 set;, a veetored [nterrypt wi|| be genarated each oyele,



A

T8 Bus
bRWERS
£AUSY
ssyw
SECK
BR-BS IWTERROPT
[NTR conTROL
Logic
v
w
é AT
Wi cciey
Simsyn SDRRESS
SSTN SELICTION
LOGIC
LINE
CiLOCK
STATUS
DT 6p BUs
KECEIVERS
poweR Bys LTcl
Surp LY

Flgure 2%

LINE chOCK

BLOCK DIAGRAM

page 14
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2,5 PHYS]CAL DESCRIPTION

The pLlieW SLU/RT; eptien 1S packaged en a single M78586 Oyad
Intearated CTroult Medule that c¢an east|y be plyugged |nge e|thar a
sma|| peripheral contpo|ler s|o% [m the precessor ar one aof the four
siets 1n a D0liaA Periphera| Meunting Panel, When the DNiieA Ts ysed,
yp %o foup DLii=W Tnterfaces can be mounted In 8 sTnale system yni|t,

Power 1s applled to the Togls threyan the power harness alrpeady
providad |m  the BA14 HMounting Box, The reaWlred gurrent |s
apRroximate|y 2.¢A at +5V and 150MA at .15V, If the ElA |eye| outputs
are yuserd, then 5@Mp of gurrent, at a |eve| between +9V and #15, |s

8130 required)

The 17855 modyTe has a Berg connector for al| wuser Inoyt/oytput
slgnails, The speclfle slgnals fed te this conmecter depend on the
externa| device Interfaced tp, and the sreelflc cable used, Meynting,
eab|Ing, and cennector Information |8 gjven |n Chanter &,

Flogurg 276 Shows thg position of the Befa Connmgetar and the flve
swltech pagks,



AR
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55

S3

54

sz

[

| BERG CONNECTOR

Flayre 2=6 Poslelen of Baerg Conneegor

amnd Swjtch Pagks
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27,6 SPECIFICATINANS

Oparatind and physlcal| spegifications for the DL1lesW Serja| Lline
Unlt/Real=T|me Cloek are glven |m Tan|e 2w5,

Tab|e Z=%
PLil=W OPERATING SPECIFICATIONS

Speclfication nesgrinmtion

Realsters Reselver Statys Rag|ster (RCSR)
Reeelver Buffer Req|star (RBUF)

Transmitter Statys Reglister (XCSR)

Transmitter Byffer Reglster (XBYF,

(LKS)

Redlgte, Addpeggeg RGSR 777560
RBUF 7779262  whan used as pensole
XGSR 777564
XBUF 777566

LKS 777946  VaL1p ONLY YHEN SLU USEp
AS CONSOLE

RESR 7T76XXA

RBUF T76XX2 XX=257% theough &7 ftor up
XGER  776XX4 %o 14 Interfages

X@UF T76X%6

RGSR  77XXX0

REUF  77XXX2  XXXs561 through 617 for
XESR T7XXX4 up %8 31 Intepfaces
XeUF T7EXXE

Interrypt Veoter Address bor recelver When ysed a3 console
Bea Transmitter

1ve = 1[ne cloek

Fleatimg vectors (Appendix B)

Prlority Level e » SLU
BR& = RTC
Interrupt Tynes Transmitter Ready (XMIT RpY)

Reealver Lene (RCU® DONE)
Lime Clock Men|tor

Commands Reeegtver Interrypt Emable (RCUR INT ENB)
Transmitter Interrupt Ensable (XM[T INT
ENA)
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LIne Gloek Interrupt Enable (LKS [NT
ENB

Raaéer Erab|e (RDR ENB)

Malntenrance Mode (MAINT)

Break (BREAK)

8tatus Ingdlgatlonms Reselver AgtTve (RCUR ACT)
Transmitter Ready (XMIT RDY)
Recelver Dane (RCUR DONE)
Limne Eloek Meniter
Error (ERROR
Oveprym QR éRR,
Framine Eprof (FR ERR)
Par|ty Erreap (P ERR)

Daga Inbut ngﬂut %e,la| datag 2AmMA aqtjva Quprﬁﬂt loap,
Seflal datas 20wMA PaS81Ve gurrent |oopn,

Serla| date, conforms to Ela and CoiTT
speciflications,

Data Fermat 1 START bt S, 64 7, 8 plg DATA
character) PARITY Dpit (odd, even, ear
unused)) L or 2 STOP bits with 6, 7, 8
NATA Blts, 1 apr 1,% STOP blts with 5
DATA bits,

PData Rates Baud rates may be 117, 157, 3¢n, 60,
1270, 2%pu, 4802, or 4679, Amy soll%
speed combinatlon possible),

Blt Transfer NOrdep LOweorder nlt (| SB) flrs%,

Pallty Compyted on Tnpgoming data or |nserted on
oUtgoing gata; gdebengent en type of
par|ty (odd ar eyen) ysed,

Par|ty mayY be odds even; or UnuSed,

s$ize consists of a single auad modyle (M7826)
that occynles 1/4 of a DD1l=A or ons of
twe eontroller siots In a KALL, KULl, or
etmer PDP=11 processar system unlg,

Power Reaylraed 2.0A gt +5v
15PMA at =15V
S5¢MA at leve| between +9V and +15v,

The NL4i=W dges not Inglyde =2 cable)  these myst be pupchased
separately) Resommended eab|es are 7008360, for use whaen [nterfasing
via 2gsMa cyrrent loep, and the BLUSC25 cable, for Interfaging to E|A
l'eve| devioes)
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Installatian and Conftlguration

3,14 INTRQOyCTIONM

Th1s chantepr desapibes the physjea| components whTgh constitute the
DLiteW SLU/RTC (QOotlemn and metheds of meunt!ina and gomnecting the
DLileW to other devieces, This chapter |s dlvided Into three maJer
pafts; oconflguration, Installation, and cabling,

3,2 CONFIGURATION
The DL1l=4 optTon comsists of an M7E%6 quad modyle)

Setup of sw|tgh seleetable fynetions, baud rates, address and vyegtor,
and coholge of cable wl|| depend om system cenflauratien programming
conslderations, and the externa| device npelng [nterfaced to,

3,5 INSTALLATIOM

The nLil=W |nterface can be meynted In eithear a smal| nper|phera]|
sontroller s/0t In the PDPmlL ProcesSSof op |n one of the foyr sjots |n
8 DD11mB Perlphera! Mount[ng Pane|, as shown [n Flaure 3=1, Note that
the DLil=W can kg mayntey In ANy ene 0f tng four s|o%s and up %o four
DLili=W |nterfaeces ean be moynted |n a s|ingle System unlt,



BUS
AT |8 c E F
4 UNIBUS
(SEE NOTE 2)
3 | POWER
2 | RESERVED
; # / VL, 7
1 (SEE NasS 4 // 7856 QUAD MODULE (NOTE 1) 7/
7. IS4 IIY, g7,

BUS
1IN

NOTES:
1. Con be mounted inslot1,2,3 or 4
2. Con be M920,BC11-A,0r M930
3. Can be MS20 or BCl1-A

Flgyre 3wl DLilaW (M7856 Modyle) Maynted In DD1i=8

Page 2
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A DLiisW [nterface can algo be meynted |m ane of the four S|o%s of g
BB34 system unlt, proyvided that the s|ot has been wired as a PDilsd or
equlvalent  See Teble 3,y for & |1st of sfgmals and P|m gonmections
used,  Onde the M785¢ maduje mas been [nstal|ed, an approprlate cable
mést be sonnected as deserlbed |m Paragraph 3,4,

3;3}1 Power annﬁﬁt[QMS

Power connmgetioms to the QLiiw, Interfase are provided py the
asspojatay PDPaily sSystem via thg POWEP Supp|Y N the BALL maunting
boy, When payer s app|fed to the POP»13 syatem, the DLilew recefves
power also, These power gonnect|ons are described In detall In the
FOPel1 FPerlpherals and [nterfacimng Handpbeok, DEC, 1972,

When oPefa®ing the EIA drivers; a POS|tive valtage petWean ¥V ang 15v
!s reaqulred by the DLileW, For PURe11/15 and PDP=11/27 Systems w|th
an H720 Fower Syeply, a GBOVY modyle must be Instal|ed te Ppayide thls
veltage,

Table Sei

BRPC SLOT FPINS AND SIGNALS USED
BY THE OLilew

STGMAL NAME PIN
BUS ADW | EHEZ
BUS APYL L EH1
BUS AWZ |, EF3
BUS ADS |, EV2
BUS A04 | EU2
BUS AUS | EVY
BUS ADS |, EUL
BUS A7 | ER2
BUS AUE | ENZ
BUS AZY | ERYL
BUS A9 | EP2
BUS ALl L ELl
BUS AlZ2 L ECL
BUS ALd L EK2
BUS ALl4 |, EK1
BUS AlD L EDZ2
BUS Al16 | EE2
BUS A17 |, EDL
BUS BUSY | FO1
BUS BG4 [N H pse
BUY BG4 QUT M nve
BUS HGS [N H pM2
BUY BG6 QUT H DNZ

BUS BR4 | DHZ



Page 4

BUS BRG | pE2
BUS (@ L EJe
BUS DL L EF2
BuU§ Dee | ¢s2
BUS D2 L Cr2
BUS QuZ L cue
BUS DO¢ |, gre
BUS Qo4& | CN2
BUS p@3 |, cP2
BUS Due | cve
BUS D#B7 | cMe
BUS D@8 L CL2
BUS QU9 | CK2
BUS Q1@ | CJ2
BUS D11 L CHY
BUS D12 L CH2
BUS 043 L cr2
BUS D14 L CER
BUS 019 | gne
BUS INIT L oL
BUS [NTR | FMY
BUS LTE L ofs |1
BUS MSYN | EEL
BUS NPR L EJd
BUS SACK | FT2
BUS HCLO L CN1
BUb SSYN | EJl
BUS BGH IN M DP2#a
BUS BG® QUT H DR2##
BYS BG7 IN H DK2#w
BUS HBG7 QUT H DL2®a
wBY CA2
DA2
EA2
FA2
19V cul
wlovV DB2
GNQ ccz
cTi
nez
nTe
EC2
ET1
FCc2
FT1

w# Intergonnecteq te pravide bus arant gontinulty)

Th1s modyle ySes a fl|ter netwerk to conyert the fyllswave reotifled
«BV/rms STgmal %o a pesitive d¢ veoltage, [nstallatlon of the GBROD
module |3 performed as fo|lows]

1, Instal| the GBOYO mogule INnto S|ot AD2 af the DD1i=A,
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2y, Wonneet wlre between Ap3yz and Ap2ya,

3% caﬂn@?t a Mlre beﬁwaaﬁ ApZNE ald CXXUL (Whafe XX 13 thg S|ot
jecatlon of the M7836 madu el

31302 Aaqgrgss Assygmgnts

The mL%lmH Interface [s addressed througnh the address Seleetlon |aglc
and |®S Interrupt veecter determined by the [nterrupt sontrol |oale
Eash speo[fle DlLyq W Interbace WIthin a system nas a wunlaye addpesd
and vector, beth determined by the switehes on the M7856 modyle, w|th
the excentlon of the |Tne clock address and vecter, whlgh are 777546
and 199 respectively, The addressing scheme |s described |s paragraph
572 and the veetor address (Interryupt control) scheme |s ogoverad |n
Fapacgraph 2,5,

3, 8,3 Installatlom Taestling

Installation testing s performeg by ruUnning the approprtiate

dlagnostic nregram after the DLlled [nterface has been complete|y
Ingta|led,

th1s predram Ts comta]ned on the glagnostie tape supp|led wlith the
Interface, Imstpuctiens for rynrning the dlagnostTe are [Moluded wlth
the rrogram tane,

Dependina on the gdeylge ,sed, the fol|eying dlagrostics are sypplled,

ar Phliaed MAJNDEG=11=DZDL A

MAJNDEC=L1m=DZKWA
by Telatype MAINPECe11=DZKL A
¢y VTys MAINDEG»11=0XVTR
dy  LAS2 MAINDEC=11=DZLAB

3,4 CABLING

Floure 322 |1lustrates the method of connegting cables betwesn the
OLil=w and varTous extepna| devieces,

Table 322 |jats the s|lona| names and asseclated plins on the Herg
connectofr mMaynted on the M78%6 module, This table a|SQ |Ists the
slgne|s sypp|led on the 7908369 and HCUSC cables,

Table 323 provides g qulegk Pafafenece of M7856 [noyt/output signals far
TThe E1Ay B8nd 2de=ma cyrpent |oep devices,

Table 324 1|ats eonmnegtor pln nympbers and slgnals fep the 70PBI6D
cable,
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Table 3e® [|sts conmnector pln numbers and algnajs for the 7208319
ocable whiaoh |8 used In conJunction With the 7008367 cable,

Table 326 |)sts gomnegtor PIn NUBpers for %he BCABC gable ednnegtors,



P2 P1 P2 P
oui-w 51 [3 7008360 7008519
S Flim ml|F| oispLay
mooute gl e
M F MATE-N-LOCK MATE-N-LOCK
a.DL1 CONNECTED TO DISPLAY
P2 eseo P
836
pLit-w (B 1B
Ellg Film TELETYPE
MODULE G G
M F MATE-N-LOCK

b.DL1t CONNECTED TO TELETYPE

Flayre 322 QLll=W Cable Connact]ans
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Table Jae2

PFin Genneotions

M7856 Modyle
Growng
Gpoynd

Yerjal Inmput (TTL)
Serjal Qutput (ET1A)
20 mA Inter|eck
Serlal Irmput (E1A)
Serlal Imput*(20 mA)

E]A Inter|eck
Sar |8l [mpute(20 mA)

Reayast to Send (E]A)

Serjal Outoyt&(20mA)

Nata Termlmal Rgy (EI1A)
Heager Ryn=(20 mA)

Yarial Qutoyute(2d mA)

RHeadaPr Run+(28 mA)

*5V
Bpoumd
Groymg

BC@5C Medam Cable

Grouna

Ground

Force Bysy

vec, Clear to Send
Inter|oek In
Transmitted Data

Rece|ved Data
External Claogk
Inter |pak Qut
Serfal Clegh XmTt
$ec, Reguest %o Send
serlal Cleock Revr
Glear te Send
Request te Send
mFOWEP

Ring

*FowWerp

Data Set Ready
gaprlap

pata Termina| Raady
202 Sec)y Xmlt

¢v2 Saecy Rgvr

E1A Seo) Xm[%
Stgnal Quallty

E1A Saeq} Rovr
Signa| Rate

Ground
Grountd

Fage 8

7¢NY360 Cable

Groymg
Inter ook In

Inter|ock DUt

Regselved Data®

Recelved Datawm

Transmitted Datas
Reader Rynw
Transmltted Dataw
Reader Ryn

Gpaynd
Groynd
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Tabl|e 3«3

Input/Q0utnut Signals

Type STonals PIn No
TTL Signgls INPUTY Sefla! Dgtg E
2MaM, curremt  JNPUTY +Serja| pata K
Loon slanals eseria| Uata $
OUTPUII «Serla| Data AA
eSeria| QUata KK
“Rgadep Run PR
sRgader Ryn EE
E1A Signals INPUTH Serfal Daga J
QUTPYTY Serlg! Daty F
KHeguest te Send v
gata Termina| Ready po
Table Jeé

7008560 Connestions

MatgeNeLog Berg
Twlsted Palr Coler Connagtor P1 Comneotor P2 Signa|
(Yo Daviee) t7e DL11y
Blagk/Reda Blgek 2 KK aTpgnemitted Data
Red K] S eRgssived Pata
Blagk/White Blaek $ EE =Reader Run
White 5 AA +Transmitted Data
Blagk/Grean Blaek ) PP +Regdep Hun
Green 7 K +Repelved Date
2 Interlgek In
H Interipek Qut

NOTEST 1, Connegtor on ASKR Teletvpe USeS gl| pins (2873,

2, momnegtoPr en KSR Teletype does not y%e pins 4 op & (Reader
RUR = and &},



ron8360
Matee=Nel oK
Cennegtor F3

~NOEDUN

Golar

Blye/Wh] te

WhYte/8 |ue
Opange/Wh|te
WhTte/0range
Grpean/Wh| te
White/Green
Hpawn/sWh!te

WhYte/Brewnr
Slate,/Whlte
WhTte, S |ate
BluesRad
Red/B|ue
Orange/Red
Slate,Red
SlatesGraen
Red/Rpown
STate
Red/S|ate
Blyes/Black
Blagk/Blue
Orange/sBlack
Black,Orange
Graen/B|lagk
Hpawn/Red
Red/Drande

MatemNel ok

Comnactor P2

tTe 7008360)

W GRS

Cimgh
Cenmsator Pl
{Yo Devige)

Golor
Blaek
Reg

WR|te

Green

BgP

Table Jeb
7208919 Canneations

MatgeNnl 0k

Connegtor PY

Siana|

tTe Deviee)

~d AV B 7R V]

aTrghgmittad Date
rReg®|ved Data

#Trpangm|tted Qata

+#Rege|ved Dada

Table 3wé

CQHHGQQg? Rr2
tTe 0OL11)

-

L ME-<<CT T WN~A <L M >
o

zQ = l £ 1™

Qe X IV VCRBZ 297 T
x

™

HCU2C Compnegtlans

Siana|

Ground

Geound

Transm|tted Data
Regejved Date

Request te Send

Clear %o Send

Date Set Ready

Geround

Ground

Garrlap

«Powee

aPOWePR

202 Secondary Tramsm|$
202 Secondary Regejve
Secandary Clear ta Send
E1A Secandary Transmi$
Serlal Clock Transmit
ElA Secondary Rege|ve
Serla’l Ciock Recelve
ynassfgned

Secendary Request %o %Send
Data Termina| Heady
STgnal Qua|Tty

Ring

Sigral Rate

Extarnal Cleeck

Fapae Busy

Interloeck In
Interioek Out

page 10
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Tabla 33 provides a qulek reference of M782¢ ITnput/output slgnrals fer
TThy EIA, and 2¢smA eyrrant 1 devises,

Taple 3u4 1|sts sonnegtor oin numpers ang sTgngls for the 7208360
cable)

vable 3e3 T|sts eonnector pin numpers ang slgnals for the 7opBE5LY
cable gonnector which Ts ysed Tn cenJjynction with the 7pn8260 cable,

Tanle 388 T18%8 conngotor PIN NUMLePs 10r the BCASE o, pnle gnNggtors,
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Chapter 4

ProgPamming Infermation

4,1 SQOPE

Th1s chanter presents genera| Pprogramming Information fep software
sontrol of the DL11,Y Serlal LIne Unlt,Real, Time Clock Optien  Fer
mare detalled Information en prearammng’ 1Tn general, refer té the
Panar.Tane Software Pragramming HandPook (DECe11eGGPHAD,,

Th18 ghaP%er 0f the Manugl 18 gl¥ideq Tnto  three myJjer
poftions! devyce regysters, jmteprumts; tymyng sonsjderatjons)

4,2 DEVICE REGISTERS

all software centpe| of the pnLileW SLU/RTc OQptlem |8 performed by
means of flve device registers, TheSe Feglsters have been ass|gned
bus addresses and ean be pead or |eaded (With the exgentions noted)
usTna any PDPell Instryetion referring %o thelr addresses, Addiess
assfanments gan bg changed by altering the satting of switehss on the
address se|sctlon |oglec to eorrespond te any address withln the ranae
of 774pgy To 777777, However, reglister addresses for the DLElwW
rofmally fall wlthin the range of 775613 %o 776177 ep 776500 %o
776677, An explanatlonm af the addressing Scheme |8 offered |n Uhapter
5 of thls manual, Fer the ramalnder of %thls diseussion, |t Is assumed
that the DL1leW Ts pelng ysed as a console term|nmal contrel,

The flve device realsters and assoelated bus addresses are |[sted In
Table 4m1,
Tab|e dg1

Stardard DLilmy Reglister Assjgnments

Raglster MRemon|c Addresss
Rece|ver Status Reglster RCSR 777560
Recejver Byffer Reglgter RBUF 777562
Transm|tter Status Reg|ster XCSK 777564
Transm|tter Buffer Rea|Bter XBUF 777566

LTne Cleck Status Reglstes LKS 777%4608
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) These addresses are gnly for & OLlleW used as oconsole %erminal
centro|, Fer other address assignments for these reglaters rafer
te Table Ba2)

®s  TR|S address Ts va|ld only en a DLiie=W ysed as conse|e termimal,
g¥ :?yd ather OLiisW’s ysed In System, %his rec(ster shou|d be
sabled,

FTgures 4=1 through 4s> show the Blt asslgnments for the devlge
registers, The unused and |ead=only Bbl%s are a|ways read as Ofs,
Leading unusad or readson|y b|%S nad no effegt on the bt Pesjtjon put
sheuld net be eomsTdeped geod pregeramming practiee) The mnemomie INIT
refers to the [nmitfallzation slenral [ssued by ‘the progessor,
InT¢lallzatian s eaused by ene of the following] Issylne a
pragrammeg RESET Tnstruetlon ¢depressing the START switeh on %he
pracassor oensole e the osgurrence of a Ppowerelp OF pDoWafedown
sonditTon of %the prosessar ROWAP SUPP|Y,

In the §01T0WTng geSelTRtTONS; "TFaNImIttgr” Poqar8 o thoSq FeglS%ele
gnq pb1%e |nvelved In %qaenQYHQ a Prafllel ghagPgeter from the UnTpus
of serja| %ransmyssjon %o the extefna| devyese] Wpegeyver” refers %o
these reglsters and bl%s Involved witn regelving Sefla| [nformatjen

frem the external deviee for para|le| transfer %te the UnTbus,

5 14 13 12 1110 3 8 7 6 5 4 3 2 1 0
l i { RCVR i [ RevR | RGYR I : ' ' RDR
NOT USED o NOT USED Sone | N NOT USED BoR

| | | | ! | | | !

NOTE:
ROR ENB { bit O)used only with DL11-A and DL11-C

b.DL11-A THROUGH DL11-D OPTIONS sa
n-1342

Flgure 4»1 RECEJVER STATUS REGISTER HIT FORMAT

B1% Megn|mg and Operatlon
15 » 12 Unysed,
11 REEPIVER ACTIVE == Read onjy, When set, this Bl¢

Indlcates that the Pecelvef Interfaca Is actlve, This
b1t Is set at the center of the start blt, Wnioh s the
heglnming of the InpWt Serlal data from the devige, and
oleared by the |eadine edae of Recelver pone, A[So may
he e|leared by IN]IT,

xg » 8 uHUSQd}
b4 RECFIVER DONE == Reas 0Only, Set When an entire
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BY%
i

i4

i3

12
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Gharacier hag been received and |a ready for trangfer
te the UNIBYS Glemped by getting Reader Enab|e,
addressing (REAQ oF WRITE) REUF, or INIT, Starts an
Interrupt sequence when RgceIVER INYERRUPT ENAglLe (D1t
6) Ts also set, | o

REQELIVER INTERRURT ENABLE g= Read/Write, Gleapred by
%NIT.‘ Starts an [nterruct sequenga when Rega|ver Done
3 8@ "

Urysed,

REAPER ENpghE =® Write On|y, plesped by INIT or at
middle of a START BI1t, Advanees papef tabe readeb of
ASR teletvpes, (lear® Hecelver Done, 20mA eurfent
loop e7rPcurt oUtpUt assec ated w ity th8 b %,

15 14 13 12 " 10 9 8 7 6 5 4 3 2 1 0
OR FR P
ERROR ERR | ERR | ERR NOT USED RECEIVED DATA BITS

Flgype 482 REGEIVER DATA HWUFFER B[T FORMAT

Meanine and Operation

ERROR =~ Read On|y, Lo%lcal OR eof OQverrun, Fram|ng
Errer, and Pap|ty Errery, Cleared by removimg the efrar
cend|tiens, ERRQR 1s net tTed to the Interruynt lo@le,
but Rece[ver Done |s,

QVERRUN == Read only, set Tf previeus|y Pecelved
oharacter s nat read (Kege|vepr Donme not reset) before
tme preseny cnaracter |S regejved,

FRAMING ERROR =e read gn|y, set If the oharacter jsead
has ne valld s%ep pl1%, A|8%8 yseg to deteest preak,

RECEIVE PARITY ERRQR »= Read 0On|y, Set I1f recefved
parT¥y does no% asree with the expeeted paflty, Always
1% mo parlTty 18 selegteaq),

NOTEL Error gonditions remaln nresent unt|! the neyt
eharaqter [s recelved, at whleh time, the efrer
blts are uyrdated, INIT does nmot negessa¥||y
elear  the errer Bbits, Error blits may bpe
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7 s ¢

B1%
i5 =8

94,3
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digsabhled via a switgh, but net Individually,
uHQQQQ}

RECEJVED DATA BITS e» Regd On|y| These blits oontaln
the echapacter guaz read, [f |ess than 8 b|ts are
selected, the huffer wil| be rlahtejustified |nto the
least slgnTfloant blits, with the higher ynysed BIiY or
blts readine as ©’'s, NoV oleared by INIT,

NOT USED ROY

6
MiT
N NOT USED maint | O | ereax

Flgure 4m3 TRANSMITTER STATUS REGISTER BIT FORMAT

Meanine and operation
Umysed,

TRANSMITTER READY »o Read On|y, Set by IM]T, Cleared
whem XBUF Ts [eaded} Set whan XHBUF oan aceent amother
charaster When set |t wl|l start an interdynt
sequenge ff Transmjtter [nterrypt Emabla T8 alse set,

TRANSM]TTER [MTERRUPT ENAHBLE == Rpgd/Write, Cleaked py
IMIT, When set 1t Wwi|l start an [nterrupt sequence |f
Tramsmitter Heady I|s a|sSo se%,

ynysed,

MAINTENANCE == Reag/Wr|te, Cleared by INIT, uWhen set,
[t disables the serlal ||ne [nput to tha Fecelver and
sands the serial oytput ot the transmlitter |[nto the
saplal [nmput of the pecelver, Forcas recefver %o Pyn
at transmlitter speed,

Umysed,
HREAK =« Reagd/Wrlite, (Cleared by INIT, When set, 1t

transmits a contimyoys Spage, May be d(Sabled via a
switoh|
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NOT USED TRANSMITTER DATA BUFFER

1-1345

Flagure 4wd TRANSMITTER DATA BUFFER B]T FORMAT

A% Meaning and Opepation
15 = 8 Unysed,
7m0 TRANSMITTED UATA BUFFER == Werlte Only, |} less than 8

blts are selected then the eharaoter musy be rjahte
Just|fled [nto the least s|aniflcant blts,

1S 14 13 12

INTERRUP T MONITOR I
INTERRUPT ENABLE

Flaure 425 (CLUCK STATUS REGISTER BIT FURMAT

BlY Meaning and Operation
15 » 8 Umysed,
7 LINE cLOCK MUN]JTQR == Read/clear, S8t enly by the 1[ne

freaudeney c¢loek Slgnal and sleared on|y by %the ppogéam,
Sat by INIT,

& LINE CLOCK INTERRUPT ENABLE == Read/Write, (Clearsd by
INIT, When set, starts am [nterrupt Seayence |f LIne
GCloek menltor |S a|so set, An Tnterrupt sedyence w|||
alse be [nltlated upon the rsceptien eof the Tine
freauyeney ¢loak sSigral 1¢ the |Tne alock monjtor DY 18
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get from a PraviQeus oloek stanmal,

5w ¥ Unysed,

4,3 INTERWUPTS

The nLil=W |nterface yses R |[nterrupts to galn aontrol of the bus %o
perform a veoteped Interryrt, therepy eausing a hraneh te a handl||ng
routine, The DLil=W has ¢hree |[nterrynt cohannelis) one for the
reaelver Sectlom, eone for tne trapnsmitter seetlon, and ome for the
'Ime cloek seetlon, These t%three channe|s gprerate Indenendent|yi
however, Tf sTmu/tameeys Interrupt reayasts ocolr, the ||ne clock has
hlahest nriorTty, fo!|owad by the recelver with the transmitter |ast,

A Tlmne cloek Tmteprypt can 9cGuUPr only 1f the LKS |nterrunt enable DIt
(b1t 6y [n the |[me clogk Statys reg|ster [s set, W|ith LKS [mteriypt
enable sat, fal|lna edges of the sSignal LTC IN L wll| genejate
fnterrupt reauyests, The signal LTy IN | Is derlved from the AQ power
fmpyt by the pawep Sypr|y and 15 a Software wave of the same freauengy
as the AC Innuyt voltage,

A transmitter fnterrupt eah OcaWf oNly 1t the Interrup®t eNghle (XMIT
INY ENAH) bit |nm the tpansmltter statys reglister 18 sat, WIth XMIT
INT ENAB set, settTng the trensmifter ready (XMIT RDY) blt [n|t|ates
an Interrupt request) Wnen XMIT ROY [3 set, 1% Ind|sates that the
transmitter buffep |5 empty and ready to ascept aneatheP ghapacgter frem
the nrus for transfer fo the externa| devige,

A Fegelver Interryumt pan oocuf onrly If tne Interrypt enable (RCYR [NT
ENB)Y b1t |n the recelver statys register |s set, Settina the recelver
gone (RCVR DNYNE) bTt [mltlates an tnterrupt reauest, When REVR DONE
Is set, |t IndTcates that an entlire eharacter has heen recejved and 18
ready for transfep te the bys,

The Intgrrupt prior|ty |evel |S & f0F the Tinmne glogk and 4 For the
recetver and tramsm|tter,

tThe vector address fep the |Ine cloek s fixed at 104, whereas
fleat|ng vegtor addresses aPfe uysed for the race]ver and tpansmitter,
The reeslver vegtor Is XX ang the transm|tter vegtor 1s XX4, where XX
1s ass|9ned aceordline to the metnod dessribed |n Paraagraph 5,5, 1f
the D 41=W |s ysad as conso|e termina| |nterface, then the regelver
and transm|tter vector addresses w||| be 67 and 64 respactjvely, The
vegtor address can be changed by resett|ng switches In %the [nterfunt
eontrol logle,

Any DEC ppogpgms or ether Software referring to the Standard vester
addresses myst alse he changeqg [f the vestar address |5 ehanged,
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4.4 TIMING CONSIQERATIQNS

When proaramming the plLilesW SLU/RTe optlen, 1¢ 18 |[mpaptamt ¢o
gonsider timing of ceptaln funetions |n order to yse the system |n the
moat effjeclant manner TIming cens|deratioans for the vregelver,
transmittar, break genepration logle, and |Ine e|ock are d|scussed In
the fol|ewing paragraphs,

44,1 Rege|yer

The RCVR DUNE flqg (pTt @7 In the RCSR) 8g%s when f%he Un|veks,]
Asyechrenoys  Reeglvep/Transm|tter (UART)  has asSembjled a fuj|
character, This gecurs at the middle of the flirst STOP b|% Becaysge
the UART |s doubley, buffered, data remalns valld ynt|| tRe mext
eharacter 1s recefved and assembled, Th|s permits one fyu|! charaeter
time for servialng the ROVR NONE flag,

474,2 Treangnitte,

The transmltter sectlom of the WYART Is al|se doublesbuffered, The yMIT
RDY fla9 (b7t 27 |m the XUSR) |s set after nit|a|jzation, When the
byffer (XBUF) Ts |oaded with the firat gnaracter from +the bys, the
flag elears but then sets agaln within a fractlon of a bB|t t|me,, A
seéond character can then be |paded, whieh clears the f|ag agaln, The
flag then remalns cleared for mear|y one fyul|| eharacter t|me,

4,4,3 Bpeak Genepaglon Logle

when the BREAK plt (hTt 0 |n the xUSR) |s sat; It causes transmissjen
ef ® c¢on%t)|mUsus Srace, Hegayse tme XMIT RDY flag 2ontinues to
function normal |y, the duratiom of a bpreak c¢am be +timed hy the
pseydogtransmission of a number of charaetars, However; becaySe the
transmitter seatlom of the YART |s doubles buffered,; a null charagter
tall ©s) should pregede transmissien 0f the break %0 ensuUre that the
previous character clears %tne ||ne, [n a gIm{lar manner, the final
pseydontransmitted charaeter |m the break sheuld be null,

4" 4 4 Lline (legk

An [ni%la| synehronization. perjod wll| be reayired when tne LKS
fnterrupt |8 Inftjally turned en, In other words, the |mterval frem
setting LKS [nterpup®t enable te the ftirst JInterrupt wil| be some

fractlion of anm AC power cyGle pPerlod, Al subseguent Interrypts wi||
gccur at the proper Interva|s, depend|ng ypon the AC power freauenay,






QHAPTEQ 3
DETAJLED DESCRIFTION

5,4 INpRODYETION

Ths chanter provides a detal|ed deseription of the uLileWw HerlTal Line
UntTt/RealsTime Cleck Qnatlon, The discusalons |n thls ghapter are
sypported by a coemplete se% of enrgineering drawings ecomtained |nmn @
eompanlon volume emtitled DOL1l=W SLU/RTC Ontlon, Emgineering Lrawings,

The comple¥e DL1ieV may be divided [nto 12 fyunetional areas} each of
these areas s coyversd separate|v In subsequent naragraphs, Taple 5=}
118ts eaeh fynotTomal unlt ang the genera| pyrpose of eash yn|t,

Table snel

DLileW Fymgtiona| Unjts

Functiena| yUnlt PUrpose

S5eleation Logle Detgrmines 1 ¢ the DLLim=W
Interface has been se|eeted
fcrf yse and what type ef
opearationr (transmitter,
resalver, or cloek}) has Been
selentad, Permlts seject|on
ef one af five Tnteineal
reglaters and cdetermines |f
the peglster |8 %o parform an
Input orF output fuymgtien,

Regglster Logle Flve Interngl registers,
addressable by the nproghkam,
nrevide data tramsfer, command
and control, and statys
monltorinmng functiomrs for the
Interface,

InSerrup® Heoauest Logle The |Tme ¢loeks rega|veP, er
transmitter ean request
goRtrol of the Unlbus for a
veetored Interrupnt)



Interryp® Loole

Transmitter Control Logle

Reselver Contra| Leglg

Untvarsa! Asynghromous
Regsajver/Transm|tier
{VART)

Bald Rate Loale

Malntegnange Mode Logle

Hregk Gemergtlon Leglg

22 MA Current
Loop Legle)

El1A Logle

Pape 2

Pefmits the DLileyw %o galn
eontrol of the bBus fob &
vegtorad |nterrunt,

Praviges NegesSaly Imput
eontre| syanals for tphe UART
whan T¢ |3 usSed %o oconvert
pafallel data from the UNTHUS
%o serfal data required by the
externa| device,

Pravigas® NepeBSalfy iaput
gontrel sTghals for the WART
when 1% 18 uSed %o convert
serin| data to para|le| data
reayired far ftransmissien %o
the hys,

Ferforms the negesSsSgry
sgfia|nto=paral|e| or
patalle|mtomsePria]l eonversjon
en  the data ang suppl|es
eontrol anmd error detecgtinmg
blts,

Determines the cloek
frequencies and, therefors,
the baud retes for the
transmitter and recetver
sectlions of the UART, Efgnt
badd rates are cderjved frem a
slngle osell|ater ang are
Indepently swWwitchuSeleeotable,

PePforms a ploSedeloop VYest of
serlal llne ynit gontre| lagle
by tving the sarlal output eof
the transmitter Into the
recelver Tnpyt, forcing $he
receilver elock %@ the same
tregyency as the transm|tter
elock,

Farmits the transmissian of a
gonrtinyous Space on "break,"
The dyratiaen of the break oan
be timed by the
psaydo=transm|ssion of 8
speclflic number ef gharacters,

Provided getive ar pass|ve 27
MA ourrgnt |oops for yYSg W|%h
20 MA gyrrent loep devlioges)

Proviges NegeBSafy laVel
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pomverters for yse with EIA
leve|s’

5,2 ADDHESS SELECTION

The address selegtion logle (prawings pLwd4 & pl=7) decodes t%he
that detarmine whjeh peglster has been Se|ected and whether |t Is to
parfarm an Taput op oytpyt funetion, Switehas on the logje cah be
altered S0 that the modyle Fesponds to amy address with|m the range of
774gpg Yo 777777  However; Standard address ass|gnments fop the
QLZ%MH ngrmalfy fall with[n the ranges of 775610 te 776177 ap 776500
to 776677,

The standard address assignments fer OL1ieW mody|es are ||sted |n
Table 552,

when the DLlie, Ts to be ysed as a console termimal control; switehes
ak® gfrangded se that {he modyle respands on|y %o standard devlae
reglster addresses 77756n, 777562, 777%64, 777566 and, 1f enabled,
777546,  A|thoush these addresses have been Selected by NEC as the
standard assignments for the DLileW when ysed a8 a oconsole terming|
sontroj: the user may ehange the gwiteohes to any address deslped, with
the excention of the |ime cleck address whigh must be dlsabled,
However, any MAINDEC program or other software that references these
OL1i standard assfgnments mysy also be medifled aceordinaly |f other
than the stamdard assjgnments are ysed,



TABLE %e2

pLileW STANDARD ADDRESS ASSIGNMENTS

UNlT ADDRESS REMARKS
CONSOLE 777560
777562
777564
777566
(777546) LT
UNJT #1 7776XXp XX B %5p FOR UNJT #y
1 7776XX2 51 FOR UNIT #2
[ 7776XX4 52 FOR UN]T #3
} 7776XX6 i
[ [
§ ]
UNIT #i6 87 FOR YN]IT #16
UNIT #17 TTIXXXEG XXX 2z 563 FOR UNIT #17
1 PTTAXX2 562 FOR UNIT #18
77XXX4 '
TTIXXXE -

[
'

UNIT #47 €17 FOR UNIT #47

M N W
wm Twm Ve Vs

Page 4
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The DL11=4 can be opepataqd |n one of thyee diffepent addpass gelecylon
modes,  Nermal|y, a DLilsW ysed aS oonsolae termina| goOntro| wauld
aperate In the flpst mege, whereas add!tlional DL11S woll|d bPe eperated
In the secend mede) The third mode Ts nat mormal|y uUSad,; byt |s
discussed here fop comp|etenaess,

Mede 1| Both the serfa| |1ne ynl% and tne realwtime cloek seotlons
can he addpessed, Vue to common adrdress seleetiom |ogle,

oreration |m this made reaulres that the Seflal ||ne ynlt
addresses be restr|aoted to 77756X, The |Tne e|agk address |s
777546,

Mode 23 Qn|y the serfa| [|Ine unit sepot|on can be addressed, Addpess
Selectlen vranges from 7764004 %o 777777, Line wajlogk Is
disabled and does not Pespong te address 777546,

Made 31 Qnly the ||me clook sect|en can be addressed at 777546, The
serfal ||ne ynit seetlon does not raspond to any agdress,
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Table 53 Tndleates the gorract switeh settings %o select the destred
address and address mode,

TABLE %w3
ADDRESS AND MODE SELECTION

ADORESS H]T A1 AR ADE  Ap7  ABS  ADS  AD4  ABS  NsA N/A
SWITCH §5e3 S5e2 5wl §Y¥e4 S5e5 S¥eh S5e8 §587 S%e9 §5B8eip
MODE 1 QFF QFF QFF ON QFF QFF OFF QN QFF QN
MODE 2 # OFF OFF QF F gN QFF OFF OFF OnN ON QFF
MODE 3 QFF  QFF  QFF QN QFF  QFF  ON oM ON @M

® address 77756X se|ected for serla] |I1ne Tnterfmge, Other addresses

may be se|acted using SWITCHwQFF 3 1 and SWITCH=gy = @,
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The folloewing discussions wl|| assume that the DLileW |s orergted as a
conso|e termina| contro| with the |ine cjoek emabjad (mode 1),

vhe f1pst flve oeta| diglts of the address 77756(x) |nd|eate that %he
serlal Ilns un|t has heon se|eated to be ysad, The flna| oeta| d19|t
(XY consisting ef address ||nes AVWZ2, AULl, and APD, determ|nes wh|eh
reglster has been selected and whethaef a word oF byte operatjon |s to
be performed, Te seleet the |Ine eclock reglster, 777%46, tha first 17
Binaty blts are deeoded, and AUV |s used %o distingulsh hetween a word
or byte operatlom, In poth cases, the two mode econtrol |[nes CUP® and
C@Ll detapm|ne whgthepr the Se|acted red|ster |s to perform an Tnoyut ar
aytput oneratien (nroylded that the sgleected regl!ster !s a read/wplte
redlster,)

The address deeod]mg |s performed b, a serles of |ogle gates that
provide [nputs te two 33 x B8 "ReadsOn|y Memery (RUM) |C eh?ps,
Haslcal |y, the state of the flve |mput |Ines deflnes 3 ef 32 unfaue
addresses, The eontents of the ROM ecorresponding to that unfaue
address are then avallable at the outpyt of the RQwu, gach  ROM
provides 8 oytnyts, a|thoygh om|y 14 of the 16 aval|able outputs are
used, | !stings of the RNM contexts are previded Jn the englneasing
qrawlings,

One Inpy®t To the RMMs Is address plt AVW4 to decode Tthe se|ectjion eof
the |ine ¢|ock or serlal I'|mne un|t, When the |Ine olock 1s disabled,
this |1ne |s always hlgh, Two Imputs, addrfess blits Ag2 and ADY, are
used to Seleet one of the four reglisters |m the serlia| |[Tne yunit and
are n|so ysed Tn degodlina tne !|ne ¢loek address) the ftoyurth Tnput s
a combinatien of Ap@, Cus, and (o) providing necessary decoeding of
wofd of byte, Tneyt or oytPut oreratjons, The f|fth |mput I|s an
address enable whleh nysy be trye for the ROMS %Yo decode the other
Inputs, Th|s address enable slgral |s derfved from a ser|®s of gataes
that are true when MSYN |s present and when the address |Ine
eondltfons (ndfcate that ome of the valld addresses Is trye on bus,

A 3lmplifled bloek dlaaram 9f the address seleection |ogle I8 shown In
Flaure "1, Note that IN and OUT are always ysed with respect to the
master (control]ina) device, Tnus, when the DL1leW IS wused, an QUT
transfer |s a tpansfep of data out of the master (the mprogessor) and
Into the [nterfaee, Simljarly am IN transfer 18 the oberat|on of the
Iinterface furnish|ng data to the processor)

The addrass seleetlorn loglec consists of 418 address |Ines (A(i/,mg)h 2
bus centro| [Tnes (C<11¢>), and a master synchronfzation (MSYN) |Tns,
The addrass selecilon legjc deecodes the Ingom|ng address as described
below, This adqress format 18 sShown |m Flgyre 5=2, HNote tnat al|
fnput gates are standard huys recejvers,

1y Adgress |Tnes A<Li7}11> must pe gl 1's, This specifles an
addpess witpin tnhe tep HBK byte address boaprds for dev|ce
registers,



2y

3

5

Page 8

Degeding of address ||mes AKL0125,03> |s determined by
sw|tchas, When a glven I|ne switeh | ON, the adgress |ogle
seapches for a M an that |imel [f tha switeh |8 QFF, the
legl¢ searehes for a 1, If onmly the serial |Ine unlt |s to
he anabled, then depodimg Of Apa w]|| alse be determ|med by a
swWwiteh,

Lines AZ4, A@2, and AV4 are decoded %to Select ong of the ¥],e
addressaple device rag|sters,

Line C1L s decoded %0 Se|ec® el%her am Inout (DATI) or output
{DATO) funetion, Wnen C1 |s ta|se an [nout (read) gperation
Is selected) when |t |8 truey an oqutnut (wrlte or |ead)
¢peration |s selectad),

Line AQ% Ts ysed for byte contre| [n Sueh g Mmgnner that no

reglster contra| S|gna!s arfe Genarated when a hyte onergtlien
(DATOB) [s performad on the highworder hyte of any reg|ster,
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DECoDED WHEN LINE crocy IS E/Vﬁeurp‘—"—_'_l

15

14

13

12
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1

1

1

1

SELECTED BY SWITCHWES

Al
MUST BE ALL 1s

DECODED FOR 1 OF 4 REGISTERS

BYTE CONTROL

Flgure 522 [nterface §elegt Address Formas

Page 49
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§.2,2 0utpyts

The address seleetlon |oglg output Signgls that grfe USeg Defmlt
Sefection of ¥ive 16ebjt reg;sters, and detarmjne wnetpar nfermatjon
Is Yo be gated Imte op oyt of the master gevica, All of these oyuspyut
slonals are |[Tsted |n Table %a4,

RCSR CLK ENB L gnmg XCSR CLK EN L gPe ANUgqg WIth BMSYN DEL L to proguae
the reg|sterp Tgad?ng pulses RCUSKR CLK H apd XESR CLK M),

LD xByF 4 1s used to trigger a BPP nsSesc onemshet mu|tivibrator %o
geNerate the transm|tter puUffer load!ng slangls, LD X DEL &,

RpUp => gUS 4 trlgoers a 1 ysee one=shot mu|tivibrator te Nroduce %he
a?unal SEL 2 Ly whigh eclears g WONE,

SSYN EN L Ts ANDed wlith BMEYN DEL L and delaved to produes sU§ SSYN |,
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?ABLE LT

ADDRESS SELECTION LOGIC OUTPUT SIGNALS

SIGNAL FUNCTION SELECTED BUS CYCLE
LD XBUF W Bys to Yransn|tter buffer gATO or pATOBe
HBUF g>BUS H Reealver buffer to bys UATT er DATIF
RCSR CLK ENB L Rys tg fegelver Status PATO or DATOBs
XCSR CLK ENg L Bys %o tramsmjttep Statys DATO or DATOye
LTC IN L Rus #0 |ine ejeck sybgys PATO op DATOH®
SSyN EN Ratyrns BYS SSyN on a valld address UATO, DATOB®, DATI,
sejectjon ; oF DATIP
EL4 Eny b Enables bys drivers 004,003,004 and NUS QATY or RAYlp
E22 S@ H Seleats altnep buffer (H) or UATY er QATIP
tpansmitter status (L) te bus (bits
7 & 2)
£22 SYB Enables bjts @ & 2 (above) te buya WATY er DATIF
dplyers
E21 S1 W Rits 6§ and 7 @f recelver puffer (SEs|, WATT er DATIP
£E22 Sg H 8imlLY, rage|ver Bstatus (SOsl, Si8H),

tpanamitter status (SOaM, SislL), or
|Tme oloek statys (SpaH, SisH) to buys,

E6 EMN | Enables bys dplveps DPB, DUZ, DHG6, and BATY OR
ng?7

E23 EN L Resalyver statys (b1t 11) te bys, BATY ar

EN ERR L, Reeelver huffer thits 15,14,13, and 12} PATT OR
to bus,

# OATOB %o |eW pYte enly (AbQsn)

5,3 REGISTER L0GIf

All software centpe| of the QL11®¥ |8 performed by five devige
reglsters, The realstars are ass|onad Unlby® addresses and can be
read or loaded with amy PpPeil 1nstryetioms that refer to thelr
addresses (wlth eertalnm exgeptiens sush a8 Joadmon|y, readsonly, ef
unused of djsabjed bits), Tahle 5=5 |]Ists ¢these reglsters and tThe
furgtien of aaeh frem =& hafdware Standpeint, A dissyssion of the
Feaglisters fram a seftware 8tandpe|nt |S presanted Tn Chanter 4

RATIF

PATIF
RATIP
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5;3;1 Reasjver Statys Raglster (chsa)

The TegelVer Status rggister (RUSR) |8 USgq %o monTtor the 5%,tUs o
Pedsyver 1oate eperafyons Wnen the DL1led apcepts a cparacter, and |8
used te InTtiate Tnterrunt Sequemces,

Fagh of thg pits [n the Fege|Ver Status raglster |8 4Tsgusseg
separately Jn the fe|lew|lng paragrapns, beglnning w|th the most
slanificant blt,

'3.1%4 Recelver ActTve {13) = The recelvar aative (RCVR ACT) f|ag
?ndfﬁatas that the pecelver |0gie Is |n the progess of regejving and
assemb||ng an Tneoming characgter, This bit Is readeon|y and |s
merma]ly set and cleared by the recelver |egloc '

The PCVR ACT flga 75 Sat ot the geN%el Of gn Tngom|ng STAKT ARNY
colnting ejght RCVYR cgﬁ perleds from the beginning of a STAQT blt,
(XMIT CLK and RCVR CLK are 16 t|mes the respect|ve bayd rates)’ RGVR
ACT wiT| remalnm set unt]| the recelver done (RCVR NONE) f|ag [s set,
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TABLE %45
PEVICE REGISTER FUNCTIONS

Reglster Mremon|e Funotien
Repalver Status Rgolster RCSR Provides detalled
jnformat|on on the

status of the OLLileW
reaafver lo08|ec, Status
Tnformation Tneludaes
syeh flags as recefver
aogtjva (RCVR ACT) and
reasTver done (RCVR
NDONEY, Alse  Tmejudes
the Tnterrupt enable blY
that can be ysed to

InitTate Imterkynt
sequennes when RCYR NQONE
sets’

Repelver Buffer Real|Ster RBUF Holds  the chalaoter
resejved from the

axterna| devige prior to
tranasfer to the Unjbus,
The format of the
gharacter |8 dependant
an sw|toh seteyup’ Four
arror bltas ¥tnat are Sat
Tt & sorrespond|ng ekrar
sondTtion ar|ses during
reading of a charagter
from the device may bhe
renortad |m the recefver
hyffar,

Tranemitter Status Reglster XCSR Pravides %he |[nterpynt
enable b1t and the
transmitter ready (XMIT

RDY) flag g0 a4hat
tranamitter lpale can be
mon]tored and an
Interrupt seqyenge

Intttated, |f desired,
PreyTdes the majmtenanee
blt wnhlenh eam be Sat
under program conmtrol to
yse the maintenampe mode
af oneratian,

Providas a BREAK bIit for
gereration of a
eonrtinuouUs space’

Trgnsmitter Buffer Reglster XBYF Holda the gharaeter %o



L]ne CIQQK Sta'ﬂus Reg]ster

LKS
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he transferred %o the
externa| davige, Format
af this data K]
derendant on the
spaciflc sWwiteh setup
wsed:

Proavige® the |Ntaftunt
epabye bt apd ths Tne
o|ack mﬁA?tae Blt  'to
allow program monjtor|ing
of the |Ine e|eck sjana|
ar timed [nterfypt
seayences to e
InttTated 1f deslped,
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The RCYR ACT flref|ep |8 al80 cleared by BINIT L,

5,3,1,2 Regelver Nome (@7) = The recelvar dome (RCVR UnnNE) flag
Indlcates that a ful| anaracter mas heen racelved, This plg, when
86%, cleArs the reeelver aetjve (RCVR ACT) flag and |[m|tjates an
in%arrupt sequerge Ppov]ded the asseclated Interrypt enable blt (RCVR
INT ENB) |8 also set,

lnee an ent|pe chasaete, hag peen pecelved and ls gtoped |A ghe UART
holding reglster, the UART |ssyes a recelved data avallable (R DONE)
slgna) (Urawing ﬁL 1) whigh |s puffered and [nverted and fed %o the
dlreat e|eap |mput of the RCYR ACT ¢|Tpmfior to clear |t; thereby
Indlecating that the rescelver |S no |enger Tn yse and |8 gapable af
recelving a new eharacter,

The puffareg R DONE sleng| whjeh pecomes RCVR DONE H |8 ANDeg wlth
RCVR INTR ENB (1) W %e preduce 8 ¢)nck slgna| to Set the recelver
Interrypt reauest ¢|lp=figp, The Setting af this ¢lip=fiop wlll
InTtlate an Inteprupt sequenge as described |n Paragraph 3, The RGVR
DONE H slignal Ts gated te tne Unibys (Qrawing Dlud) threugh B 411
multiplexer anmd through a bus driver enabled by %tHe sTgnrals E& EN L
and BuSYN DEL |, Thls al|ows the status of the RCVR DONE Dblt to be
rPead by the prograr from bus data ||ime BUS DAT7 |,

The REVR DUNE blt canm be gleared by INIT or by the occurrencge ef CLK R
DONE | This slona| oceurs uUnder two conditfons, Whemever the fead
nuffer (RYHF) Ts addressed, Indleating that & new chapacter may bhe
feaded Inte the recelver; SEL 2 L 18 %Pue and passes throygh an OR
gate to nmroduca CLR R DOME on the UART,

1f the reader enable (RDR ENB) flipe=f|op |s set, Indicating that the
tape reader Tn a Teletvpe unlt [|s pelng advanced, then the ¥ side |s
lew and Passes threuoh the same DR gate as befare to resst RCVR DONE,

5.3,1,3 Regelver [nterryp% Enajbe (@We) « The recelver Imgareupt
anable PJT (RCVR INT ENH) pepm|ts an Interrypt Sequence to be
InTtlated when the RCYR NQNE b1t sets, %o Tndlegte that a charaster
has been recalved and 13 ready fer transfer to the bus, This blt |s
et by using the RESR CLK H s|gna| as a |oad pylse to joad a 1 from
bus |ine BUS Dgé L which |s buffered to BBDP6 H (Drawing DL=4) Ynteo
the RCVR INTR ENR f|lpmf|op (Qraw|ng DL=1)

The output of the ¢|lp=flopy RCVR INTR EMNB (3) H ANDed wlth RGVH DOME
W elocks the recefver Interrupt reauest ¢|Tpefion, setting |t,

The RCVR INT ENB wlt ecan pe FPead ©nto the Unibus vig the 41}
nuTtTprexer (Drawlng DLm4) and throuwdh the bys driver epnabjed by E& EN
L, and BMSYN DEL L ento bus data ||me BUS DA6 L,

The RCVR INTR ENR ¢|Ipe=flon [S cleafeg by BINIT L,
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5,3,1,4 Reader Enable (7@) = The reader enable (RDR ENB) BTt when
se%, advanges the paperetapa reader |n ASR Tele%ypa un|ts via a 29 MA
putput ctreylt. The BBD g H slgnraly whieh 18 derlved from. regeiving
rUS poe |, fs apniTed %o thme data |nmut of the RDR ENg fl|pef|ep
tpraving pLeilf ¢he cloek |nput rece|ves tha loading 8lana| HOSR LK
M hen the fiinef|op (S se%; the O Side whicgh T8 |ow |S app|led to
the 20 MA elpeylt (Drawinmg UL=5) whieh adyanges the paper=%tane [eader
In the Telatvpe vig BIn PP gn the BePfg gonngetor, The ¥ 8lge of the
fripafyon &s arse ga§ad thPoUgpy &n UR gate (Drawynd DLe=l) %o regst %,e
RCVR DONE Bt via €CLR R DUNE as described Tn Paragrarh 5,3,1,2,

The RDR ENB pT% 1s 5 welteson|y plt) [t gannot pa Pegd pY %ha Progrgm,

Whemaver the Teletype stapts send|mg data %o the 1Interface, the RpR
EN b1t 1s cleared so that the reader doas nat advance anothap frame
whTle 1% |s transmTtting Infapmation to the NL1laW

The RDR ENB ¢[Tp=flop T8 plegfeqg Wneh the RCVR ACT f|lpeflon pegoMes
sa;, whigh Ts at the plddie of a STARY b7t as expjalned In Faragraph
573,101,

~The RDR ENB #|Tpsflop can a|sp be eleared by BINIT L,

$739,2 FRegejyep Ru’fﬁp Reglgeep (RBYF)

vhe reeelvep buffer (RBUF) |s an Beblt readeonly raegister In the yYART,
Serla| Information T8 cenverted te rara||e| data by the UART and %nen
gated to the Un|bys, The RHUF cens|sts of gating logle rather than a
t1lpeflonr reglster) therefore, the data autput |Ines from the UART
myst be held unti{! read onte thre bus, Bagause the YART s
doubleebuffered, cdata on these eytput |Tnaes |s valld unt|| the next
eharacter 1s recejved and assembled, The RBUF raeglster |s Pead by a
DAT] seadyenge and the data |s transmitted to the Unjbus for transfer
to the processer or Some gther PDPell dev|se,

1t Tess than 8 data bhIts are Selectes; the puffer I8 Justifleq Tnto
the |east signiflearmt blt poesitions, This Justification |8 parformed
by the UART, The data |paded |nto tme buffer |8 caded Se that Dbjmary
wés correspand ¢o sSpaseS and birary 1's coprespond %to marks (er
holes)

The foyp Mogt slanlflcany bleg In the higheopdep byte Of regligter ape
used for arror Tndfeat|ons, The error blts and the data por%ionm of
the reeslver buffer reglster are coveped saparately In the fojlow|ng
paragraphs,

5,3,2,1 RegeTvep Fppor Rltg » (15, 14, 13, 12) = The hjgh=grdap byte
of the recelver buf?ar reglster tREUF) contalns four errop bits that
set to |ndlicate Immrreper recalver eperatiom, These b|ts afe readson|y
and can Pe dlsabled by having switeh S4.7 Tn the QFF pasition,
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Theee of the faur error b]tS are generated In the UART ps fol|ews!

1% OR ERROR w tgverrun @rror; B[t 34) » Indlsates that R pONE
wes not reset (previous|y regelved ohapacter was not read)
prlor te recelving a new eharagter, When th|S goendl¥len
ex|sts; the UART generates an OR ERR W algnal)

2, FH ERRQR o (fram[ng epror, Bt 13) « Indleates that a framng
errar exJsts bheeayse the character read hed no val|d SToOP
1%, When this gond|tlen ex|sts, the UART gererates a FR ERR
H slgnal’,

3% P LERROR ® (pgrlty error, blt 12) = Indleates thpt the parl|ty
recalved does mot agree w|th tne axpected pPaf|ty, [f parity
has been sSelegted and tnh|s cendltlien exists; the UART
gensrates a P ERR H sfgnal,

H1% 15, whigh T3 the grror (ERRQR) pli%y 18 the [Rgluslve=QR of the OR
ERRQR, FR ERRQR amg P ERROR Bbjts) Whenevepr one o¢ these eriprs
eceurs, the aporepriate sfgna| from the UART (OR ERR My FR ERR H, orf P
ERR H) passes throush @& Dhuffer and quallifies an OR gate {(Qraw|ng
OLel), The output of the OR gate 18 ERROR H, Eagh of the foyr eirer
slana’|s (DpawTne NiLeé) aya||fles one leg of a 2einput NAND gate, The
ather led 1s aquallfled by BMSyN DEL L ANDed wlth EN ERR |, The eytpyt
of oeaepn NAND gate |s t]ed %0 arm asspe ated bys data ||me (BYS D15 |,
BUS D1@ L, BUS D13L, anmd BUS U2 L) sSo that the status of each edrer
bT%t can Pe monTtored by *the pregram, Note that the enabling sTgnal EN
ERR L 1s applTed via switech S4ws7 and [f thils switeh |8 off ¢the eirer
b1ts canmot be read ento the bus,

1t shoyld be moted that none 0of the aerbor bits IS tled to the
nterrypt |0gTe, Thersfore occyrence of a recelver error does net
cause the program to be Tntearrupted ter a branch %o a hand||ng
Foltine, Howevep, these f|ags are updated sash time a eharactef |s
repelved, at whieh palmt an [nterrupt may accur by means of R DUNE]

The InTtliallze sigrmal (B INIT) may have gn affect sn these plt
po8itiens dJependimg ean €the UART ySed, A b|t |5 clearsd by ¢|eaf|ng
the errorepraducing eondltion, When the next oharacter IS recelved by
the UARY,; the erroer BIts are ypdated and the new statys avaliabje when
the recelvep buffer reglster |S read,

5,9,2,2 Regalver Nata Blts (07 through 0M) = The reeelver bhyffer
register 1s not a f|lpweflop reglster, byt consists simp|y ef gates
that strebe data from the oytput |1nes ot the UAHT onto the Un|bus,
The UART recelves the Ineom|ng serlal data from the axterna| devioce,
eonverts [t to parallel data, and njaces |t on elght paralle| output
ines’, Eaeh of these |]nes (RDY thru RU7) 18 fed %o one |eg of a NAND
gate as shewn on QDrawlng DL®*4 (RDU and RD2 <through the 211
multiplexer} RP6 and RD7 throughr tne 411 myjtipjexer), When %he
regelver huffep Ts addressed for read|mg, EL4 EN | and E6 EN L wll|
4180 pe %rue Aand) ANDgd WI%m BMSYN DEL L, w|[| g8ta %he Fepelver
pyffer |eyejs %0 b,S data |Imes BYUS 087 | throygh BUS D@D L,
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Plgure 53 |3 a sTrp|T¥Teg dlagram OF poth regelver and Sransmitter
9a%ing |091g showine a alngle DIt pesition, When the Fegelver gat|ng
Is used, the outnut of the UART 1s gated thraygh te the Unltbus) when
the transm|tter [s used, data from™ the UnlThus |3 gated through to the
transmitter Tnauts of the UART,

Th. ngelVof pUffg? egh ON|Y pe Peag pY %he PPogP 1% 18 I9

UART,  Nate that the (niYiay12ze 3 Qna (B!N!T) hRs N Q?geat en
t Ys reglster’
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573,33 7transmitter status Reglistep (XCSK)

The %ransmitter status regloter (XcSR) consists of contre| amd sStatys
monltoring oits for the transmitter Portion of the DL1imu,

The transmitter status ragister contglns two bl%ts assoelategd w|th
transmitter operatient a %ramsm|tter ready flag %o Indicate that the
transmitter huffer can be |opded, and an |nterrunt enable g aljow the
transm)tter %0 |mTtlate an Interrypt sequence, woth of these bits are
described In Subseavent paragraphns,

A malntenange (MAINT) bl% Is al|se pre lded so that a closedw [cop Y68t
ef the serfal |Ime unlt oparation can be performed, The ma[ntenanee
function |s sovered In detal| In Paragraph 5,17 ,

A BREAK n1® (p1% B2) |8 o180 PFOV|qeq aNg Refmit® tP nsmiSsjon op
gontynuous spase to tnhe éxterna| device, Thys byt may be 9sabjed v)a
8 switeh, The asseclated |pgle Is descr!bag In Paragraph 5,40 ,

9,31 Tpangmlegep Ready (87) e The «¢pangm{gt@, peady (XMIT ROY)
flag Indleates that the transmitter buffer (XBUF) s ready to acgept
anothef sharacter frem the Unlbus for transfepr %o the externa| device,
Thls BbI%, when set, Inltlates am Inteprypt seauance, Previded the
asspelated [nterrypt emabie blt (XM]T INY ENB blt 26) Is alse set,

YhTs bTt IS aomgralled by the XKOY outPyy of the UART which |ndlcatas
that the <transmitter byffar Is empty, It T8 set by the InTtiallze
sjgna| (BINIT H) to Indleate that the data bits holding rag|ster
wlithln the UART may be |oaded With anethefd eharacter, It |s a|so Sat
whenaver the held|mg reglster 18 empty, Onee |oading of the
transmitter buffer beglins, this oIt |8 elaared, The XRDY output of
the UART |8 buffered to mroguce XMIT RDY H f|ag,

As shown [n Drawing DLaey, the XMIT ROY H sTgmal |8 ANDed witn XMIT
INTR  ENB (U} H whieh T8 t%rue If DIt 26 Ts sat t0 elogk the 7474
fllpmflon setting T%, The U 8Tge of this f|lp=flon, whieh |8 mow Tow,
18 ANped wWwlth XMIT INTR ENB (1) L; and the output of this gate
TmTtlates an Tnteprupt sequenge, The Interrupt 8equence al|ows the
program %o Dbranmgw to a nand||ng foytime far |cading a charaeter for
transmission to the externa| devige,

The XMIT ROY flTaa eca™ be regd by %the program from bhus data |[Tne BUS
D@7 L via the 411 wultiplexer and asspelatad bus drlver,

579,32 Transmjtter [mtarrupt Emabje (W6) =« The transmjtter |nterkypt
enable nJT (XMIT INY ENHB) permits an Interrupt sequencs ¢o be
InTtTated whan the XMIT ROY bt sets to (ndlgate that the transmitter
pyffer ean acoert amgthar gharaecter from the UNibus, Th|S b|t |5 set
By usling XCSR LK H as a |ead pulse %o |pad g 1 from buUs |Tne BED & H
fnto the XMIT INYR ENB flipefiop (Drawing DlLai)
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The oytput oF ehe Fllgefigps XMIT INTR ENB (1) M) Ts @pplled g0 one
l'eg of a 2elnoyt AND gate, The other [nput of this AND gate |3 %The
XMIT RDY H sTamal, whleh T8 preduged when the t%ransmitter byffer s
glear ang eapable of recelving a eharpcter from the bus, When both
frputs are true, the ogutpyt glocks the 7474 7|Tpefion, 1nitlatlﬂo an
Interrup? %eauence)

As shown om Drawing PL=d, %he XMIT [NTR ENB (4) H slanal |3 app|led %0
an  Input of the 411 mu|tip|axer, which oanm be read onto bus data ||ne
BUS D@6 L so that the program aan read the statys of this b|t,

The XMIT INT ENB f!|peflop |8 glagred by BINIT L,

5.3%,4 transmlttep Buffer Reg|Ster (xBuF)

The transmitter byffer (XBUF) 183 an 8=b|%t wrltesonly reg|ster that
reselves <the paralle| charanter from the Unlbys and |oads |t Tnto the
UART for serfal eonversion and %ransmission,

Somg sw|toh SglaetTOns may ca¥de the UART to pe opaPateg With Yy data
format a |8ss thap aeyght data bjts, In these cases, the data
character myust be Justifled Into the |[east signlfleant h|t pes|tions
by the pPoaram, BIt peslitions within the UART [%sa|f are enapled or
disabed accerding to the format coede se|eeted, Thus, for example, |f
a Seh]t eode was se|egted, bl%t posltlons 5, 6, and 7 are dlsabled, If
the nregram doeas noet Just]fy the gharacter and |8 loaded |ntoe the most
8!921f1can% bTt poslitlions, data |eaded Inteo bits 5, 6, and 7 would bhe
o8t

When the |ntarfaee |8 Imitiallzed, the XMIT RDY flag |8 set %o
Indieate that the XRUF gan be |caded, Whan the buffer 1s |oaded w|th
the flrst eharacter, the flag elears and then sets again within a
fraction of a bt t|me', A Secend charagtef can %then be loeaged hecayuse
the UART transm|tter sectlon 18 doublembuffered, When the segond
gharacter |s |oaded, the f|lag clears agaln, but thias time remalns
elear for mearly a full eharsqter t|me,

The transmitter byffer (Nrawing DLxl) 1S not g flip=flep register, put
gonststs of bus data buffers aned a strobe puise to |oad data from %the
UnTbus %9 the Jmput |ines of the UART, Transfer of data 18
acgompliahed by a NATQ or DATOB Bys cyele,

The charfacter %0 pe transmlitted to thre devige 18 |eaded anto the bus
data |Imes BUS NB7 L threaygn BUS DUD | and gated to the UART |apyt
‘Times as BED 7 thpough BRD ¥, Unmge on the [nput |Tnes, the data I8
strobed Into the UARY by the LD X DEL L slanmal)

Flaure 5%3 |9 g si®pi]flad dlagFfam ©f both regselver and transm|tter
gating [8glc showlmg a single blt pos]tion)

Loading 8f the tragnsmittep buffer 18 sugh that a [0gl¢ 1 cayses a mark
tor hole) to be transmitted and a |o0alec » gauses a space,
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5;3}5 Line CTQOK Stntus Rgg]agar tLKS)

The Ilne gloek Statys realster (LKS) gons|sts of gontrol and status
MQH]‘OFI“Q Dtts for the fyne oloek 90{%‘@” of thg DL;l”wj

vhe [1ne clogk statys register gentalins twe bits assoclated with Tine
elock oPeratlent a |Ine glogk mon]tor blt to provide nenginterfunt
meda timing Informatiom and an |nterryst enable %o ajjow the T|ne
alock ta |nltlate am [nterryst Seayenee, Hoth of these bits are
described |n Subseayent nmaPagpraphs,

5,3,5,1 Line Cleck Monlgo, (@7) » The |Ine glook manigo, Bl¢ ppovides
a Dprogram with a means of measuring a *t|med tntarva? In a
monglnterrupt mode  The |lne ejegk mon|tor bt Is set once sach oycle
of the |nput AC'pPewer [m%te %the machine  The Pregram must glear %he
bt after noting that Tt was set each timd,

This ¢1IP=flep |3 pslegPed ONIY pvY the pragram, Th1s OgclfS When pus
data |me BUS D77 L, pas & |o9|c ¥ and |a joaded jnte the [né clook
monltop blt (LTC BIT @7), The Inverted bus data |Ine —(REC AT
agaln 1nvertved (Mpawing DLe2) and 1s ANYed with LTG IN L, BMSYN DEL L,
and RSSYN |, to generate a pulse which direstaclears the f|lp=fiop LTC
T 27, Nete that Tf bus data [Ime wuS D47 | had been a loglcal 4
he read Py a proaram yla the 411 myjtiplexer and bus driver In prawing
D=4,

This blt [3 set by 8 [NIT L,

5.5,5,2 Line Cleck Inteprupt Enable (26)  The !Ine elogk [mtereypt
enable plt allows the 1inme cloek portien of the DLlieW to generate
timed Tnterrypt seayeneces, [nterrypt Seayenses would oecWr a% time
Tntervals of 16 2/3 msec (64 Hz) of 20 mses (50 wz) dependina upon the
frequency of the AC Input voltage,

A loaleal 1 en bus data ||ne BUS Dpd L |s Tnverted and aboil8d %6 the
data Input of the LTC BIT pg fllpefiep, The i |3 than |oaded Tnto the
f11paflon, using the ANDed comb|mation of BMSYN L and LT IN L as &
Toad pul9e)

Wi%h LTC BIT 26 sgt, th]s wWeyld nermally remove %the dlreot clear
slgna| from the [mterrypt reayest ¥ [p=f|on, The next gccurlng
falllng edge of BYS LYC || frem the Dpower Supply weuld elook the
interrupt reauest f|ipefiop [ntiating and Tnterrupt Sequenee,

LTC BIT 96 H can be Pead ON%E the bys data |Ine BUYS UBE L Via the 411
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muTelpTexar and buya drlver (Drawing OLed),

b1Me cloek Interrunt enanle tLTG BIT 28) wil| he oleareg p¥ BINIT |,

514 INTERRUPT REQUESY LoGlg

The DLil=W contalns twe separate Interrupt request logle ¢Trouyts,
One [nitjates Interpupt seqyences for the [Tne oloek partion and ene
InTtlates Interrupt Seauances for the serja| |Ine portion,

74,1 Line Clgck

The [1ne alogk Tnterpupt request Io8lps cansists of an Intereypt
request fi|pmfjep and a bys grver (tOPawing OL=2)y The nterrynt
Peauest f|Tpefior Ts set on the fal|ing adge of the sfgnal BUS LTC L,
When set, the 1 side aytput emab|es one |eg of a 2elnpyt bus drlver
ga%e, The other [mput |s enabled Unt]l the nracessor acknowledges the
In%errup® raquest, The bus driver enaples the Unfbus slgna| ByS HR 6
b, Wnleh [nitTates the Interrupt sequenge The Interrupt request
ff?n.fTQa can be cleared by obtalning noneror ef the bus (RTC MASTER
L)e by wPiting a 2 [nfe LTC BIT ©7, ar |¢ LTC BIT 06 |s g|eared,

54,2 Serlal Ling Unlt

The Intefrupt reauest logle forF the %efla| |lne un'lt cons|sts of fwo
Interrup®t request f|Tpeflops C(omre for the recelvar, one for the
transmitter, am aphitpatar clroult,; and 8 bys driver,

The reeelver Tmterrypt raqueat f!|p=f|op (Draying OLe1) Ts set by ‘the
ANOed cond|t¢Tens of RCYR YONE W ang RGVR INTR ENA (1) Hy, The 1 s|de
of this f|TpnfTor TS ANDed WIth RCVR INTR ENH 1) H to generate an
Interrup® reauest s|ena|, whieh Is adplled ta the arbitration elreylt,
The reselver Tnteprupt raquest fl[pef|op can be e|eared by one of the
follewlng ceonditiaensi BINIT Li becomes bys mastar (MASTER H ANped
wi%h RCVH INTR ROST H)} qr GLK R DUNE |8 generatad,

Tha transmitter Interpupt request f||ipef|op (Draw|ng Dbeil) Is set by
XMIT RDY H ANDed with XMIT INTR ENB (4) H or by BINIT Ly, When set,
the © slde output, whleh [s |ow; |s ANDed wlth XM]T INTR ENg (1) L to
genefate an Tnterrupt request S|anal, whigh s apn|led to the
arbltration clroult, This f||pef|ep can be cleared If the transmitter
besores byUs masterp (MASTER H ANped w]th XMIT INTR ROST H) or |f the
transmit buffer Is |eaded (LD x DEL L),

The functien of the arbltrator clreyit |s to arbltrate simyltaneoys
Interrupt requests from beth the reselvar and transmitter, The
arbltrater clreult has two |mputs ang twe outpyts, The twe Tnpyts are
the gatad oytputs of the regelver |nterrynt reqtest fllpeflap and the
transmltter Tnterrynt regyest flle=?|op, The outputs of the
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arpltrater olrcult are the two Signalsy RCVR INTR ROST H gnd xMIT
INTR ROST H, On|y ome outpu® 18 %true at onme timej gengral |y the
f11pwflon wnTcH sets flrat Qenerates the [mtarrypt request,

5,9 INTERRUPT CONTROL LOGIG

The Interrupt sontrol 1ogle permits the plLIimwW $0 galn contre| of $%he
bud (bedome bus master) and perfofm an Jnterrupt operatien, The

pbidi=W contains twe serarate |nterryet controls, one foPr the 7ime
slack and one for the sepfa| |Ine ynit, The veg®oF for the ||ne ¢look
Is fixed a% 1927 byt the seria| |ine unlt vector may be a|tered via

switehes 3so that the |gglg has a morma| address within %he Pange of
ege %o 776, Hewever the 9spee|fle vyeqtor uysed with a opartlcyler
DLiieW 13 dependent Upen (%3 use witnin g system,

stanqary Veotor a d ssea $0F %he DL11mW wp n Usg nnaet
garfaae ara @6@ 3 5 Dtmer DLilnWs 1n hQ ] geam apa 4 slwnas
“f{qat?na” veatarps acc@rdinq to the addressing sgnama glven
AppendTx B

NDTE

The fina| ootal diglt eof the veotor
address |s not affegted by the the
switehes} therefare, regprdless af the
vegtor addpess seleeteg by the awltehas,
the fina| gota| digit 18 always 2 for
the regcealver and 4 for the transmitier,

Sihge hoth the |Ine ofock and serla] |lne ynlt Interrupt gontro|s are
basfoal|y the same, gn|y tne Bserja| |[ine unlt [mterrupt pontre| |eglc
wiTl Ppe diseussed [n subseayent paragfaphs, Flgure Hme [S a
simpllfied dlaarem of the Interrupt econtrol Jogle)

The Serlal |Tne unT% Trterrunt gontro| |egTe 15 Shawn on DPgwing DLe3d)
1f ejther a recejver [nterrust reayest opr transmitter nteridypt
request ar both Ts generated, the ardv|trator olreult In the |[mteriynt
request |oglc (Paragraph 5,4) wll| gengrate one of the two signals
RCVR INTR RQST 4 gr XMIT [NTR RUST H, These two sSigna|s are ORed
together and applied te one [eg of the bus request driver on gUS gR4
Le The othep leg 7S emablag [¥ the Interrupt contro| logle |8 net
gurrent|y master (RUSY) or already tme Pext master (SACKY,

The pracessor wl|| elther respond to the bus request with bys grant er
remove the cendltlens eausing the DL1leW te 1ssye The redyest (|%e,,
1ssylng a BYS INIT), Normallys the nprecessor wlll cgentimya the
Interrup® sequenmge by %the 1ssyance of gUS B64 IN H, pgecayse byus
grants are "dalsymeha|mned” from device to deviee, ¢the OLil=W myst
deelde @jther tg aeccept the bys arant s|gns| orF %o pass Tt on to the
next device,
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Thls dec!slion Ts made by an aPbltrator clreylt Such as that shown In
the simojjfied dyagram [n FiaWre =5, Bas)oca|ly, |f twe SerTal ||ne
unlt genarates anm Tnterpupt Pequest before the receptien of the bus
grant, the DLilweW WI|! aceept tmhe grant and, 1f the request js ralsed
after the arant, pass Tt on, The arpltrator wi|| declde ones way of
the other when hoth events oeceur s!muTtgnqougfy! It the grant Is
passed on, then the bys dpivar om BYS Bea OUT H w||| be enRableg 1
the arpitrator clreylt agaepts the bys grant, then the 8rant aceept
signal 13 aiped with bus granmt Yo aenerate a sat afgnal for the ReS
Sack fllp=flonm, The SAQK fllo=flop enables the pUs S,eK drjver and,
ORed wlth the pUSY f#|Tpeflop; d|sables the gUS uR4 drjver, The
processof W||| respomd to the Sjana| BUS SACk | by UNaSsertimg BUS B64
IN H,

With the assertien of RUS SACK Le the DL11lsW |8 mow prepared te hesome
bu® master whem the bys bpegomes free, The data |nput of tne BYSY
flTp=flor 15 primed with the 1 sige of tre SACK fllpef|ap, A e¢loak
eda0 ls génerated wWhem tn8 bus beeomes free by t,e ANDed and;t;gn of
BUg BUSY , BUS SSYN | AND BYS 864 IN, When the BUSY fl|pafiop |8
set, the 1 slde eytput |s app|led to the BUS BUSY drlvep te s|gna|
that the buys Ts In use, The ¥ side of tme f|Tpaflop, whligh |s new
l'ow, 1s y3ed as MASTER |, Indlcating that the Intarrupt centro| |egle
Is now master of the bus,



INT RQST H

Fage 28

L e T e

ARBITRATOR CIRCWIKIT

r‘—-—-—. P— iy oo

BUS GRANTH.

| )

| l

| +3 —*—4wwv*—:I:~“~—@iIF’»——————.IQCQEPT GRANT H
7474 ™ (

AAA~ b; PASS GRANT M
L 3’ l

FIGURE 35=5

ARB]TKATOR CIRCULT



Page 29

MASTER L |8 Inverted and used %0 enad|e the vestor addres® onte the
UnTbus and %o s3sert BUS INTR L, Tne orogessor responds fo BUS INTR |
by asserting BUS SSYN L, Whieh after balng Inverted b, the bys
Peselver, olsars the BUSY f|Ipafigp,

BINIT W 9130 gTeqr® both the SACK 711p=r|op ang %he BUSY 1 |po=f|op)
Nete that & gfven vestor address switeoh 18 ON for a 3 and Opp for a 0,

-6 TRANSMITTER GONTROL LOGIY

The transmitter eontrol |ogle Rrevides the necessary Inpyt; eontrel,
and output |aglc for the UART when |t Is ysed %o convert para|le| data
from the Unibus to the serlal data required for output, This |oegle
selection, and data eutput,

The congfol and Inpye logle for ehe granamigger porglon of ghe UART
eonsists of bath Tneyt and oytput contro| signals, a cleck frequency,
and an |Mput data ehapacter, Tnese S|gnn|s afe ||sted |n Tabje 5eé,
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TRANSMITTER CONTROL ANp INPUT QOG!C

S1GNAL
NAME

Transmitter
Ready

Load Trarsm|tter
Nata

Transmitter
Clagk Py|se

Nata Buffer

DESCRIPT]ON

Tha XMIT RDY flag that
Indieates the byffer |8
empty and may bhe |eaded
with another charagter
from the Uﬂlbus.

The 2lgnal that strokesn
data from %the bys Tnto the
UART  when the XgUF 8
addressed for loadTng,

Pravides the required
tranamitter clpok rate,
T™his rate |8 16 times the
gseleeted baud rate’

Represents the cgharaster
(flve to elght blte)
loaded frem the Untbus
Into the UART,
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The format selectien |ogle basfea|ly cons|sts of switohes that are
arfanged %o seleet tha number of data blts, STOP blts; and type of
par|ty, Format seleetion 19 cavered [n Tabla 5m7,

The output |egfc of the transmitter IS deseribed In the fe|low|ng
paragraphs;

Onge the UART has gonvertea the PaPfallel ehaPggter from the UnTpys
(UART opefatjon 1S desor bed |m Paragraph 5,8), %t 3sh;fts the
sharacte?r out, ome DIt at a time omte the serla| output gng{Ag ayT)y
[Tre, The first blt shifted oyt |s the START hlt, fa|lowed by the
DAYA bTts (SB fleatd, then the PARITY DIt (If se|acted), and fimal|yv.
the STO¥ Dnlts, The output of the [|ne passes through a NpNp gate to
produce SpHTAL QUT L, 7Th]s gate |2 used to generate a SPACE when the
BREAK b]% |s used

Yhe SERIal QUT L ]2 eomnected to a clreuylt that econverts the |ime to
the bilpejar Tevels required by the 2oMA current Joop (Nrawing OLgd),
The resultant poelt|ve sarla| data |s app|Ted to pin aAp of the wmerg
gonnector and the megat|ve seprlal data |s app|led %o pln KK,

SERIAL OUT | passes through an IAveftaer znd |9 ahpllad %o an E1A |evel
eonverter to pin F of the Berg cennmector,

The Invefter opyteyt gERIAL OQur H |s alse applled to the MAINT
multipleXef cTreult for USe quPing ma(ntenance mode as deScfibed In
Paraaraph 5,1
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TABLE a7

DATA FORMAT SWITCHES

Switen JART Fungtjon
Pin No,
Sdeb 39 Enables or dlsab|es the

parity bt In the data
eharacter,

When eMgbled,; the vglue of
the paplty bBlt |s dependent
on the type of par|ty (odd
or even) se|escted by the
evan par|ty seleet switeh
(54420,

When digabled, ¢he STUP blgg
ITmmedlately fto|low the |ast
DATA blt dyrlrg
transmission, DUring
feceptlon, the regefver doas
not ghagk foPr mar |ty

QM m pafjty enmabled
QFF = parlty disab|ed

S4m2 39 Determines Wwhather odd orF
even parjty 19 %o be used,
The regelver ehacks the

Tneoming eharacter far
appropriate naPf|tyl the
transmitter |nsepts the

apprapPlate rar|ty value)

ON = odd paf |ty
QFF = even par |ty

S4n5 36 Uysed to select the destred
aymbar of STOP blys,

1 STOP pTt = ON

2 STOP bTts = OFF (exeept
wlth 5 data bits)

1,5 STOP plts = OFF (wlth 5
data bjts only)

LK) 38 These twe 8wl|tehes are ysed
S4m4 37 togethar to provige a eodse
that sajects tha desired
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aumhar of DATA bits |In the
gharacter,

S4e4 BS4md No, of PATA B|ts

ON ON 5
ON OFF 6
OFF  ON 7
OFF  OFF 8
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5,7 RECEIVER CONTRQL LOGIC

The recelver cantpe| |eglo provides the nesessary Tnout, oytput, and
gontrol |oglc for the UART when 1% [S yused to sonvert serla] data %0
the paral|e| data reaulred By the Unlibus, Thia leale may be dlvided
fnto three funetTomal areasl statys and eontrol, fermat seleection,
and data |nput|

The status and contro| partian of the loale ocond|sts of poth [aput
egntrol and output status slgmals, a eleck fraguency, and an output
data charaetaep’, These signals are ||sted Tn Table 5=8,

The format selectfon |eglc |8 pa%leally the faMme g% That UsSed for ‘the
transmitter control, and |S desgr|bed |n Table 5m7)

the Input Toalec of the tpansmltter [s desaribed In the fo|lowing
paraqraphs,

Hedafdless of the deviee USeds the Serlagl Tmput from the deviee 18
Ioaded (nto the DLiieW one D1¢ at a %ime, bq@]nntng Wity the STARTY
B1t, them the NATA blgs (LSH flrat), the PARITY Rt (If used); and %the
STOP blts,

The blpola? levels of the Serlal data are gpplfed %0 pina K (+) and S
(s) of the Berg conmeetor, Tmne bipojar |eve| |s oonvar®ed to a TTL
lgve!l (Drawimg DLe5) and fead %o pin H, E1A |leve| ser|s| data |8
recalved on pin J of the gonnector and gonverted to a TTL |eve| whleh
1s presented at o[n M, E[thar pin M or pia H |8 sonnected to pin E
tdepend|ng upon tvpe of Intarfaes to externa| device) and pecemes the
slgna| TTL SERYAL PATA [N, The serla| data Js connected ¢to a 211
myltiplexer whish, whemn the |ntepface |8 mot [n the ma|ntenance mede,
passes the TTL SERIAL DATA [N slena| throygh te the output; whieh 18
then applled te the Input (SERIAL IN) of the UART (as shewr In Qrawing
nL=1), The eutput of the myltiplexer 1s alse [nverted and fed to a
soUnter Used to detect the genter of a START bit,
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RECEIVER $TATUS AND CUNTROL LOGIC

STanal Name

neadepr Lone

Parlty Error

Framing Ferror

Ovarrym Epror

Regpgelver Cloek

PUulse

Recelver Daty
Bugser

Desgriptien

The wr  DgnkE flag  that
Indloates a ful| charaeter
has been regelved from the
deviee and s reagdy fer
transfer to the Unlbus,

A 8tatUs  Sjgngl Inglegting
that tphe receyjved cparacter
has a parlt, error, Can be
Pead by the'pragram,

A atatus S|gna| Indicat|ng
that the recelveqd charaeter
has no va|ld STOP code, Gan
be raad by the program,

A 3tqtus signg| Indleatinrg
that %the character was not
read prlor to recelving
another charasgter fpom the
device, Can be Pead by thre
program,

Proviges the reqljred
recejvepr clotk rate’, This
rate |8 16 times the
seleated bayd rate,

Represent the ehafacter
(flve %o elgnt data DbYts)
transfepred frem the UART to
the Unlbus after
serfa|mtomparalje]
gonvarsjen,
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578 UNJVERSAL ASYNCHRONOYS RECEIVER/TRANSMITTER (UART)

The Unlversa| asymghponoud® HKege|lver/Tranam]tter (UART) |s an | S]
sybsyste™ that accepts blnary pharacters fpom elther a terminal deviee
er 8 comByter, and repelves or tramsmits this gharacter w|th appended
gontrol amd error detepting B|tS, [n erder %o make this sypsystem
universal,; the bayd rgate, b|ts pepr wepd, parlty mode, anmd nymper of
stop bits are selected by extaerna| |eglc ofroults,

The UARY |s g ful| dupley remelyer/transmitter, The rece|yer Ssection
acgenrts asynchronous seplal bimary charaeters and converts them %0 a
paralla| format for transmission %o tmre UnTbus’ The trangmitter
seatlon aecepts paralle| binary ohapacters from the bus and eonverts
them te a serlal| asymchranous output wl!th start and stop blts added,

AT UART gharagters eontaln g START n[t; fTve %0 eTgnt DATA pits, one,
one and a ha|f, or two STUP bts, and a PARITY b1% wh;ch may be add,
aven, or turmed eff, The STOP DIt¢s are cpposfte |m pojarity %o the
START blt, This Is the max|mym format that gan he used,

Both the Fegelve® aMg transmitlegr arfe doUpleeplffefed: The UYART
Jn#arnagty synehronjzes the START b;t w;th the cloek |nput %e ensyre a
Wil 16eejement tgloek paplods) START bit Tndependent of the time of
data Tloadlng) Transm|tter disStortion (assuming perfact clock |nayt)
Is |ess than 3 pepecent on any bit yp to 10 kl|oebayd, The racelver
strobes the Jnput h|t wlth +8 pergent of the theoretica| centar of the
bit, The reeelver alse rajects any STAKT blt that |asts |ess &han
eneeha|f of a bt t|ma),

The UART Jmput and outnyt |lnes are showun on Drawing OL=1, A
descrlption of the vreeelvar IS 4glven |m Papagraph 2,8,1 and a
description aof the tramsmtter | @lven |n Paragraph 5,8,2, Nete that
In the fe|lowling dliseyssions the mnemonig and pin number of UART [mpyt
and output |Tnes are glven In parentheSes,

%,8,1 Rege|jvep Oparatlion

A block dlagram of the UART reeelver |s shownm In Figure Se=6, When the
reeslver |s Jn the |[dle state, |t samples the serlal Inout |[me
(SERIAL INsy pIn 2@) at the Selegted cjock edaes (R CLKy min 17) after
the 1Pt marketowspace trans|t|en of the serla| |nput |Tne, If the
flrst sample s a mark (high),; tre recelver returns to the |dle state
and 1s ready to deteet another mapk=to=Spage transition, 1I[f, however,
the flpst sample [s a space (|ow), then the recelver enters the data
antry state,

1f the recejyer comtrol logle has net peen eondlitioned %o the no
parlty state (a low en pln $%), then the racelver ohecks the par|ty of
the data blts plus the parlty it fol|owing the data blts and compares
1t with the par]ty sense on thne par|ty select |lne (pim 39), If the
paPlty sense of the reeelved charaeter d|ffers from the paflty of the
UART econtro| |oglcy; then the reeelver parlty areror |lme (P ERR, pln
13) goes high and eayses the P ERR BIt In the RGUF reglister to set]

e
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1t ¢he pege|ye, sgng¢,ol logle hag been condligloned ¢0 ¢he no pa;lgy
state (a nigh on pln 32), then the recelver takes no astlon wlth
PeSpect to parTty and maintalns the parity error |Tne (P ERR, aln 33)
In the false (|ew) state, Wwhen the ocantre| |oglc senses a pak|ty
ertor, |%* generates a P fRR slgnal; The pDATA AVAJLAWLE s|ona| updatss
the parlity eprrer Indieator, Nete that the P ERR outpuyt |s a|ways
produced by the UART but 75 soupled to the RHBUF epnly on DLil=C; D, and
E optiens,

The regelver Sgmn|es the flrst STOP nit, whigh oagurs elther after the
PARITY B1t or after the data B|ts (1f ne nar|ty |® Selested), 1If a
valld thigh) STOP blt exIsts; ne further act%jen |s taken, 1f:
however, the STQP h|t Ts fajse (low), Indleating an (nval|d STOP oede,
then the UaRT somtrol logfe prevides a framing error Indjeation (a
hl1gh or FR ERR, pln 13, The status of the framing error D¢t aan al80
be read from the RPYF 1f enabled,

- Beeause the serla| [mput from the externa| davice 18 shifteg |nto t¢he
HART a b1t at a time (SER]AL IN, #In 2p) occurrence af a STUP aeode
Indleates that ths entlre data chafacter had besm recelved and shifted
Into the recejver sh|ft reglster, After the STOP b|t has heen
SamMpled, the rece[ver sontrql |oaje Paral|e| tramsfers the gantents af
the sh|fy reglster Tnto the Pece|ver gata holding register and Yhen
sets the data avallable (R UONE) flaa,

The daga avallable gigral afge fynegiong ag the olock Tnbyt ¢o0 tghe
FRAME ERH, PARITY, and QVERRUN f!|p=f|0ops In the UART status reglster,
At thls nolnt, the UA f|lpmf|op Is set, the NVERRUN f|lpwfige Ts olear
but has a hTgh on tha data |Ppyt because of the output from the DA
fliTenflon, and the PARITY and FRAME ERR f|tp=flons are set or clearad
dePendlna on the s|ana| (%rue of falSs) strobed In frem the control
fegle,

An QVERRUN genditjon Indligates %hat anotner data character [s balng
sent te %he UART pefore $the previous charaater has been transfepred to
the DL1l=d reca|ver buffar register; If the DA fi|p=f|op I8 set,
Indleating that a eharacter |s stored In the hol|ding regls®er, and the
UART contro| Toglec attempts to Set tme A f||p=flop aga|n {Indioat|ng
that a new charaster has been snifted Into the sh|ft reglster), tha DA
signa| from the eontrol loale prevides a cloek |mput to the (UVERKUN
fllomflon, This fllp=flap then Sets peeayuse the data |Pput |8 hiagh
(DA f|1pafliop was a|ready S8t by the previays DA sTgnal),

Dueling nopma| opepaglion tne NVERRUN eond|glon), the chapacter |[n ghe
regelver data haolding register |s strobed ento the Unlbus by a read of
RBUF whleh prodyeas SE|, 2 |, This signa| Ts app!led te the UART rase$
data avallable [Tne (pln 18) te ejear the f|ipaflop,

wheneyer the geplal fnpy¢ Ime goes *pom a mapk (high) €0 8 gpace
(lfow) ang remalns at the [ow Jeve|, the regelver sShifts |n one
sharacter, whleh |s a|| spaces, then sets the FR ERR Indjeator and
walts umtl| the [rmput Time go0es higm tmark|mg) before sh{f¥ing In
anether oharacter’,
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1-1350

Flayre 5«6 UART Rege|ver =« Block Dlagram

5,8,2 Tpangmlete, Qpesaglon

A blogk dlagram of the UART transmitter |s shown In Flgure 5=7) Whan
the UART %transm|tter |s In the |d|e state, the serTa| output |Tne (pin
25) 1s a mark (hligh), When 1% |s desired to transm|t data, a paral|e|
gharacter |s plaged on bys dasa |ines BUS DAZ through D7 and strobad
Iinto the UART transmitter data buffer (||ines gonnected te pins 26 e
33) by means of the data strebe s|gna| (pin 23), The time between the
lowetomhligh transTtion gof data strope and the gerresponding
marketo=Space trans|tion of the Serja| outeut [ime 13 within one cloek
eyele (1716 of a bt time) |¢# the transmitter has been [d|e, The data
stPobe S|onal Is LD XD DEL | whigh 1s uysed %to |cad a eharacter frem
the UnTbus Imte the transmlttar nwyffep raglster (XBUF),

Whan the data has been |saded Tnto tme YART data buffer, % Ts nmext
transferred 0 the tramsm|ttep SM|ft pegister ynder control of signa|s
from am ansoder whligh selests the format determined by the gon%rel
fegle;, This pepm|ts seleptlon of perlty or no par|ty (pin 35}, ¢he
type of parlty (o]ln 393, the number of STOP plts (pln 36}, and the
mymbar of date blts per aharacter (pIns 37 and 38);

The tramsmjtter locle econverts the para|je] gharacter fream the UnTbus
Inte a serlal outeput that (3 |m a fopmat sejected by the conire|
legle’,

The elack Input to the timing gemerator (pin 40) |8 deflved from the
DLil=W ®aud rate ejrcults (Paragrapn 5,9), The other fnoyt to the
timing generatar |s the andesof=character (pin 24) sligral froem the
oytput logle) This |lna gees nigh each %time a fyl| gharagter
tIncluding STOP bTtsy) Ts gransm|tted, 1f this Tine goes Tow, I¢%
ppavents the t{m{mg genepator from loading anether character Tnte the
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ehift reqlatar, The |Tne I3 narmglly high when data 18 not paing
transmitted and ages |ow &t twe start of transmi;ss|on of the next
eharacter,

Whenaver the tramsmitier ga%g pWffer 13 Topdad while the pravious
eharacter |s belng shifted thraygh to the autput |Ine, the START plit
of the naw gharaeter [mmaglately fo)lows the Jast STOP bjt of the
previous gharagter:

NO. STOP BITg—Cof

EVEN PAR. SEL.—"EF
NO PARITY i
BITS/CHAR. -——4§§-’-

CONTROL
LOGIC

PAR 25 SERIAL
GEN OUTPUT

OUTPUT
LOGIC

BDO7 —e

8006 —=+ ENCODER 28 o CHARACTER
BDOS — o (€0C)
30

BDO4 ——o
BiTS 1 BDO3 —— BS?:?R SHIFT

T REGISTER

ez

BDOT ———o
| 8000 2] LOAD SHIFT

3
OATA STROBE -23 ? TRANSMITTER BUFFER EMPTY 22 ;’;%&”TEN

TBMT {XRDY)
F/F

40 ]

CLOCK INPUT —=1  1juin

GENERATOR

H-13%1

FTgyre 587 UART Transmitter = Block Dliagram
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Whan the dats strobe (pin 2J) siena| |oads the UART data byffer, the
DLii transmitter oDbuffer (XBUF) |8 ynleaded, Therefore, €ne data
strobe sSigrma| sets the TAMT (transm|tier buffer empty) fllnefjop %o
provida a8 aTagne| ¢that begomes XRDY (¢ranmamitter ready), Th|s XRDY
slgna’l can be reag by the program and Incdleates that a new charadter
eanh be |eaded Tn the DLi1 %ransmitter byffar,

%79 BAUD RATE LOGIC

The baud rate Toale prey|des the cloek freauanales and; %theprafore, the
bald rates fer both the vrege|ver and transm]jtter sectlons of the
DLiimrW Imterface, The switohmse|ectable baud rates on the DLileWw are
ell genspated hy & single grystale eontiolled oecl|lator apojled %o
twe fpaquengy divider elrquits, Sinece al| olght different bayd rates
are simu|tameoys|y genapated; any one of the elght beaud rates may he
gselected for the recelver and transmitter geotlions|

Note that the frequencles reguired by, ¢%he UART are 16 times the
gdes|red baud rates’

The HBStar o8gT|lgtor eperates a% a frequency 0f 5,0688MHZ (Drawing
OLwé) The master esolllator outeut |s them applled to two dividar
eTrouits, One clreuwlt dividas the mas®epr olook frequemgy by 2,112
{11,12718) to vpragdyce a fpequenmcy of 2)4KHZ, whloh prov|des a haud
rate of 150 (lée«15¢ = 24084), Myltiples eof 1350 (397, 60@, 1204, 240,
4800, 9600) are a|Sg prodysed up to YOOD baud (153,6KHZ), The other
divider alreylt dTvides the master clock freauanay by 2,880 (12,15,16)
to produee a freayeney of 1,70KH#, whlen carresponds te a baud rate aof
119 (110,16 = 1,762),

The elght d|fferent haud ra%es are abplied te twe HI1 mu|tipiexers,
one for the recelver ¢cloek and ong for the transmitter cloaok,

Eagh of %he multiplexers |8 gantroljed by threg switghes 86 that the
RCVR CLX 97gmal and XMIT QLK 8lgnal can be [ndepsndently gontro|led,
The switeh sattings for the varlous Raud rats sejections |8 shown In
Table Sev,
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TABLE %e¥

BaVD RATE SWITeW SgLEeTIONS

BAUD RATE RECEIVER TRANSMITTER

$3w2 S3e3 R PY) S4elp S3a} §3md

110 OFF OFF QFF ON ON ON

150 N QFF QFF OFF ON ON

30 OFF oN ON oN OFF OF F

600 OFF ON OFF oN OF P ON
L200 OFF OFF ON oN oN OFF
2490 on oN ON QFF OFF OFF
4800 oN ON QFF QFF OFF ON

1YY oN OFF ON OFF oN OFF
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5,40 MAINTENANCE MODE LOGIG

The malntenance mpde s ygeg %0 eheok oparation of the pLilsW gontrel
Tegle) Flgure 58 Ts a simejified diagram of both the norma| and
malntenange modes, DOyring norma| eperatiomn, data from the bus |8
genverted by the transmitter and sent te the axterna| device, or data
fram the extarnal deviece |9 eonverted by the ragejver and %ent to the
bul’,

During 3%he maintenanee Mades g ohafacter |3 |ogded Inte  the
transmitter buffep (xUBF) from the Ymjbys, This parajle! ehapagtel |8
then convertaed te a serja| outayt by the UART transmjtter sectyon,
However, In addltlon to enterine the external| device, the serla| data
s alse fed baek Tnte the recelver, which eonmnverts |t baesk to paralls|
data and plaees Tt om the nys, If the charaater repe|ved by the bys
ls ldentlica| te the eharncter 9emt out en the bhus; them Dpath the
transmit®er and the recelver are funetiomimg proper|y,

Before the malntenanee |o0Qp cam be ysed, the transmjtter myst be
sefected for use and the ‘transmitter buffer (XHUF, |oaded w|th a
eharacgter, The mpagram se|ectsS the mgintaenance mode by setting bit 02
(MASNT B1t) Tm the tpanamitter status reglster (XCSH), Th{s sets the
MAINT fllpaflop Tn the transm)tter joglc (Drawling DL=1),

The MAINT (1) W eytput of the f|ipeflopr |8 ysed as an enab|ing leve|
foF a 4e||neatoszi=iIne my|tiplexer (1C 74157 on Draw|mg DL=1); A
simpl|fled versjon of thls myltiplexer f[s shown In Flgyre =9,
Moerma|lys the w@aates shown enapled by the MAINT (1) H sigrmal |n the
flaure are jmhiblted and the Saer|al oytput from ¢the transmitter, as
well as the plock s|gnal|s, are feg %o the [ogle used during the mogmal
eperating mode, Hewever, when MAINT (1) M |s present, the sates are
ayal|lfled and perferm twe basie funrctions,

The first fumction |S to gate %the serja| oeytpyt of the tranmgm|%ter
(SERIAL QUT H) teo the seria| Imput |Ine (SERJAL IN) of the reqe|ver,
The second fynatiom Is to force the RCVK QLK pulse to be the same as
the XMIT CLK, regardless of the switeh posTtion af the ROVR CLK, When
MAINT (1) H Ts present, the gate rece|vimg RCYR CLK H 18 [AnibTted and
the XMIT (gLK W pulse 13 gated threoygh to the RCLK H |Ine of thre
reeelver, Al%though mot shown In the flgure, the XMIT CLX H Is al|so
app|led to the clgek |Tne of the transm|tter,

Begoglise the reselver Jeglec |9 activated py a STARY blt (redardless of
where tme START pTY cemes from), the regefver |5 act|vated as sSoon as
1t recelves the flrst Tnmyt from tmre tramsmitter, After the recefver
assembles the data, the pregram™ can pompare %the recelved charagter
wlth the tranmsm|tted character te determine 1f the DL1l=W Interface |s
fungtioning preperly,
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TRANSMITTER O——l-
x ! ! p ERNA
) PARALLEL SERIAL i EXTERNAL
8 DATA DATA ! DEVICE
U o
$ | {
RECEIVER
\/ o.NORMAL OPERATING MODE
{\ 52 5o
TRANSMITTER @
g RT EXTERNAL
| PARALLEL SERIAL
8 DA‘?A DATA DEVICE
U
$ { '
RECEIVER e O e g

\/ b.MAINTENANCE MODE

11-1353

Filgure %=8 (perat|ng Modas

TO EXTERNAL

DEVICE
SERIAL OUTPUT H
FROM TRANSMITTER
RiA
SERIAL INPUT FROM ?g ;E%El'cng (SI H)
EXTERNAL DEVICE
e |
XMIT CLK H
RCLK H
RCVR CLK H TO RECEIVER
—

MAINT (1) H ~—————-———1 >O——-J

H-13%4

Flgure 5s9 Malntenange L0glc » Simp[ifled Dlagram
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2gMpA  eurrent |eam clreyitas are previded for the serlal  data
transmitter and recelver and for the paperstape reader gontre|, Two
medes of obperation are avallabple fer the 20MA gyrrent |ooP olroytis)
agtive and passfve, Im agtive mode, the DLiiww T8 the seyrpe of %the
20MA of eyrrent whlgh Ts sw|tohed on of off depemging upen the |gVael
ef the SERIAL QUT 1lme, Im pgsSive mode, the egurrent [oop glreylt
ewitehesy on or off, current whijeh |8 sourded by the extepna| devige,
Flgure Sels ahows a simp|[fled dlaaram of ¢he reaelver anmd trangm|%ter
giroults In active and passlve moede, Table Bell Shews the Switeh
selections far the two modes of eperation for each 2UMA ayrrent loap,
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EXTERNAL
Duil=-wW DevicE
N 3 w7
» RevR
D

Figure SeiA OL11=W |n Aat)jve Mpde

EXrer AL
DLiu-w A DEVICE

kM XMiT

- Q

+ RevRk

Figure 5-10B DLU-W in Passive Mode
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TRANSMITTLER :;.1
 ACTIVE N
PASSIVE O

b

REelter @ S3ud

ACTIVE  on
PASS[VE ,

READER ENABLE Sied
UACTIVE QPF
PASS [ VE .

Simg
ON
OFF

S3w?
aFF
0N

Sie>
oFF
ny

Siwd
OFF
ON

§3eb
ON
OFF

Sied

ON
OFF

Simé
QFF
ON

§3a9
OFF
ON

$ia9
OFF
ON

Sim?
ON
QFF

83mld

ON
OFF

Siel0

ON
OFF
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5,12 EJA LEVEL CQONVERTER LUG]C

mipolar £]p |evel eomnverters are providegd for Serlal data eyt and
serla| data In Tnterfaglng, Serlal output data, SERJAL QUT H, I8
app|led t9 anm EIA level converter and the oyutpyt whfch s = hlpéigr
algna| f(abPprox|imagtel|y «loV), Is avajjable a pin F on the Herg
eonnector, plipolar E]Ja lave!| 1npyt Serja| data 18 rece|ved at Dpnin J
of tShe era cenmeetor ang cenverted %o a TTL level| Slana|, whigh Is
then avalfable at ofm M on the pgerg ganneotor, It Ela level
Interfacing T8 pelmg uysed, PIn M must be connected te Pin F of the
pefg cennecter, Th|s Ts normal|y done by the eonnactof an the cable
used te Interface the plLiimW and the external deviee,

The slgna|s NATA TERMIMAL READY anmd RQEST TQ SEND are papmanent|y
strarped on (high) and are avallabje at pins DD and V of the Berg
gonnector, respeetively,






APPENDIX A

¢ ScHEMATI(S

Append)x A cantains Scpemat|6s 0¢ Some 0¢ the ynteyrated cyireyyy cop|pS
used on the NL1lwy,
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NC A 8 GND

s
s
5]
®
®

cP cP e =3 cP

1 2 3 4 5 6 7
INPUT NG NC NC e Rom  Rotz)

GND A OUTPUT BC INPUT - C OUTPUT D OUTPUT 8 ouTPUT
9

Js

Pl
Ak

Ve
—t

b
"

130 j{e] 1 130
NS A A R ]
]

! T
4% 4k E 4k E ML 4k E

Vi [
€ Sk Sk 5k Sk 5k Sk 5k Sk
1.3k 1.5k 1.5k 1.5k 1.5k P—{bk 1.5k 1.5k 1.5k
A INPUT o & o \ - - e ¢
27k |9k
i o—7|
RESET o{ . ¥ b 4 3
INPUTS @
NOTES:
1. Component volues shown are nominal.
2. Resistor values are in ohms. 1-1359
Floyre Aml 7493 FREQUENCY DIVIDER

WAIAIQ ADNINOTAUA T6bL
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7493 FREQUENCY DIVIDER
TOGGLE OuTPUT
INPUT PULSE 1T 5 T vs | va
0 o|o
1 1{olo]o
2 0 oo
3 1{1]o0]o0
4 olo|1]o
5 1lol1]o0
6 ol1l1]o
7 111]o0
8 olofols
9 1o 01
10 o101
1 1o
12 ol o111
13 1ol 1]
14 ol 11|
15 NERERE

*TRUTH TABLE

* Applies When 7493 Is Used As 4-Bit

Ripple-Through Counter,

Flayre Am2

Y Y2 Y3 Y&
J 1 J 1 J 1 J 1——}
—QT 3 T T T
K o K 0 K ¢} K 0

Al A2 LOGIC DIAGRAM

RESET
ZERO 14 13 12

11 10 9 8
I T I G e I
Al

Y1 Y4 GND Y2 Y3

D)

RESET

A2 ZERO Vee
| 2 3 4 5 6 7
PIN LOCATOR
(TOP VIEW OF IC) 8e-0142

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

16
STROBE L
18 [ —
DATA
INPUTS ) 3
8%
iC —
.
F
CONTROL
INPUTS > OUTPUTS
| ZA }
2B
DATA | -
INPUTS 2c ’ 2y
L c
20 :
L }
26 , 1
STROBE
LOGIC DIAGRAM
16 15 14 13 12 11 10 9
CONTROL INPUT | STROBE | QUTPUT I_l r"‘l r—-] r——l r——, r—--‘ I—l r——-]
E F G Y Vee 26 £ 20 2c 28 2A 2y
LOW LOow LOW A
HIGH LOwW Low B >
LOwW HIGH LOW c
HIGH | HIGH | Low o 16 F O 1C B 1A 1Y  GND
DON'T CARE HIGH LOwW

‘TRUTH TABLE (EACH HALF)

Flagurg Aed

74133

LI LT L I T T T T T TT
! 2 3 4 s 3 T 8

PIN LOCATOR
(TOP VIEW OF IC)

BE- 0138

4o INErTO=g= INE MULTIPLEXER

Page .
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74175 QUAD D-TYPE FLIP-FLOP

TRUTH TABLE
INPUT | OUTPUTS

(5)
o

n

D

the

Q

H
L

H
L

I ol

th=Bit time before
clock pulse.
fnel=Bit time after
clock pulse.

Da Qap—o

CLK  Qpf—o
CLEAR

Dg Qgf—o

QICLK Qg t—ao
CLEAR

(10}
)

-
w

De Q¢

QcLk Q¢ pb—o
CLEAR

7

(9)
CLOCK

Op Qpf—

QcLk Qpb—e
CLEAR

(1)
CLEAR

Pin(16)= Ve, Pin (8)2GND

Flgure p=4

74372 QUAD D=TYPE FLIFP=FLOP
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APPENDIX o

VECToR ADDRESS;NG

gksl INTHUUUCT}DN

Recaluse the Dl 1tlaY SLU/RTL optisn 15 basfcally a eommunications
device; |nterrunt vectors myst be assjenad according te the floating
vegtor convention used fer al| cemnrynjcatiens dev]ess, These vegtar
addresses are assjaped 1n order from 320 %o 777 aceording to a
Spez!fﬁc method that rankg the type of devices [n a particular POP=11
System,

The flrst veotor address (39m) |s ass|gned to the first 0OCll Serla]
Asynehronous LTne interfacge In the System] the next DCl1 (|f used) |s
thean asslgned veetor address 319, otfe, The veetor addresses are
ass)jaoned oconsecutive|y to aaen unit of the sacenderanked device type
(KLll or DLii=A op DL11eB or ULilew), then te the thirdepanked dev|ce
(DF11), and so om Tn accordance w|ith the fallowing |18t

1, Dtii Agynehromoys LINe Intepfage

2, KLii Teletyre Contro| (or ULlleA, DL11=B or DLiiaW)
3, DFi1 Symchronoys Serla| Medem lnterface

4, DM1y Asvnehromous jerlal [ Ine Multipjexer

5, 0ON1i Automatje Cal|lng Unit

6, QMii=RB Modgem Contro|

7, UHli=A Ngv]ee Reglsters

8, WDR11aC Ggneral Neviee |[mnterface

9, 0Ti1 Bus Swlteh

19, OQLi11«C Asynehronous Llne Intertace or DLitleV
11, DOLlisD Asynehronous Line Interface or DLite®
12, Uk1isf Asynehronoud Line Interface

1f any of theSe dgVleeS are Mot |[Pgludes In a system, The Vectlor
address assignments moye yP to fi|! the vapcanofes, 1f a deyvice IS
added to anm exJstimg system, |tS veotofr addrass myst be [Inserted |[n
tha nopma| posTtiom and a|l ather addresses myst pe moved agcordingly,
1f th]s mpocedure 78 mo%t fo|lowed, UELC software canmot test the
system)

Mogte that the fleating yectors range fProm addresses 30 to 777 byt
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addresse 500 ¢through 534 gre reServed for speclal bus testers, In
addltlon, address 1072 |s ysed for the USLY Synchronous Serjal Line
Myultipjexer,

An address map |s shewn In Floure Bsl and a |78t of <the veetor
addresses |s glyen Tn Paragraph B2, 1t shoeyld be moted that the
system Te|etype (KL11) T8 not part Of tng fleating vector Scheme ang
1s ess|ined veeter addresses ©6Q and Va4, Therefore, 1f a ULli=W |s
used as A eontrol fop the sytem Teletype oonsole, Tt sheyld be
ass|aned agddresses @60 and #64, A|l other NLileWs wou|d foljow the
fleatimg vector egrventjons,

B,2 [NTERRUPT YECTORS

ve2 RESERVED

VY4 ERROR TRAP

239 RESERVEL JNSTRUGTION TRAP

B34 DERYGGING TRAP

war 107 TRAP

w4 POWER FAJL TRAP

uan EMY TRAP

W34 nTRApn TRAF

Va9 SYSTEM SOFTWARE COMMUNICATIQMN HORDS
Va4 SYSTEM SOFTWARE COMMUNICATIQN WOROS
us g SYSTEM §DFTNARE COMMUNICATIQN WQRDS
Uha SYSTEM S0FTWARE COMMUNTICATION 4ORDS
beo TELETYPE IN OR UlLllew COMSOLE INTERFAGE
o4 TELETYPE QUT QR OL1l=W CONSQLE INTERFACE
vy PC11 HIGHeSPEED REAQDER

074 PG11 H]GH=SPEED PUNCH

190 KWiiel LINE CLOCK OR DLiteW LINE CLUCK
194 KWiiwP PROGRAMMABLE CLOCK

114 NR11=A (REOYEST A)

114 DRiieA (REQUEST B)

120 X¥11 XY PLOTTER

124 NMR1i=8

130 ADZ1

134 AFCLY

140 AA1L1=A,8,G,& SCOFE

144 AALL LIGHT PEN

154

154

167

164

179 USER RESEHVED

174 HSER RESERVED

210 LP11 LINE PRINTER CUNTROL

2ud RF11 DISK CONTROL

210 RC14 DISK CONTROL

214 TC11 DEGTAPE CONTROL

220 RK11 D19K CONTROL

224 TM11 MAGTAPE CONTROL



230
234
249
244
259
254
een
264
279
274

Page 8

CR14 CAKD READER CONTROL
UocLy

11/45 P]RQ

FPU ERRUR

RP11 DSk PACK GONTRpL

USER RESERVED
USER RESERVED

SPO.FLOATING VEGTURS START AT THIS ADDRESS

Sp4
812
834
see
324
$39
354
347
344
$50
$54
369
S04
$7¢
574
4p0
44
a0
434
420
424
490
434
440
444
450
454
460
464
470
474
500
>y 4
510
534
427
524
530
534
540
544
J50
54
69

Note

Fleating vectors start at addpess 30”7 and are
ass{agned |n the followlng arder

NCils, then
KLiis.® then
DP1ls,; then
DMils, twmgn
DN1ls, thenm
NM1lwBBS, then
DRils, trRam
DTils, then
DLiiwCB,es then
DLilwls,se then
OL1i=ES

2332 02 PP P06

¢ or QLil=As, OLll~83, or DLiimW's

#e opr DLllew’s

SPECAL BUS TESTERS
SPECIAL BUS TESTERS
SPECIAL BUS TESTERS
SPECIAL BUS TESTERS
SPECIAL BYS TESTERS
SPECTAL BUS TESTERS
SPEC1AL BUS TESTERS
SPECIAL BUS TESTERS



Y4
970
u74

607 through 774eF nATING VECTQRS END HERE
10020811 "
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000

000
o017
020

037
040

057
080

077
100

"7
120

137
140

157
760

7

000

377
77T
000

777
000

777
000

777
000

777
000

777
000

777
000

777

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

000 087
000 060

000 077
000 100

000 170

000

177

000 200

000 270
| 000 277

\ 000 300

000 374
00 377

'
/760
/ 763
764

767
770

773
774

777

777

000
777
000

777
000

77
000

550

777

TRAP VECTORS

SYSTEM SOFTWARE
COMMUNICATION WORDS

TTY AND PAPER TAPE
INTERRUPT VECTORS

INTERRUPT VECTORS

INTERRUPT VECTORS

0

4 ERROR

10 RESERVED
14 TRACE

20 10T

24 PWR FAIL
30 EMT

34 TRAP

€0 TELETYPE KEYBOARD
64 TELETYPE PRINTER
70 PAPER TAPE READER
74 PAPER TAPE PUNCH

RESERVED FOR CUSTOMER
DEVICES
(000 170 000 174)

INTERRUPT VECTORS

UNASSIGNED

RESERVED FOR
USER DEVICES

RESERVED FOR
DEC DEVICES

RESERVED FOR

DEC DEVICES

\
\

(000 270 000 274)

NOT PROTECTED
AGAINST
STACK OVERFLOW

777 550
TELETYPE AND PAPER
TAPE DEVICE ADDRESSES
777 567
777 577
WW
i S
777 700
RO-R7
777 MO
TEMP-SOURCE-ETC
777 720
777 775

77T 7

Flgype B=l Addeegs Map

Page 10

777 550 PRS
777 552 pRE>PAPER TAPE READER

777 554 PPS
777 556 PPB
777 560 TKS
777 562 TKB > TELETYPE KEYBOARD

777 564 TPS :
777 566 Tpp > TELETYPE PRINTER

> PAPER TAPE PUNCH

———{ 777 570 & 777 571 ARE SWITCH REGISTER

PROCESSOR GENERAL STORAGE-THESE 16
LOCATIONS ARE EACH 1 FULL WORD

RE 1S STACK POINTER

R7 1S PROGRAM COUNTER

—— 777 776 & 777 777 ARE STATUS REGISTER

H-0191
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