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CHAPTER 1
LGEMERAL NESCRIPTION

1.1 INTRODUCTION _

The T¥A11 i un ssynchrmeus multipleser that provides an interfacs betwoon a PP processar and
girht wivnchronoos secial Hnes, Tocen be wsed with PIYE-1T systems inog wariety ﬂF.‘J.]"-l‘.lhE!Th!'l‘H that
inciude communivalions processing, lime-shurings, transzetion provsseng, and zeal-firee procesing.
Lical vperation te tecmieuls ar compuiers i possible al speedys ap ur 98000 baod axnp arther TTA
BE2131C imertaces or 20 mA curcenl loovp swneling Remaole opecatiom esine the puhlm switehed
iclephaone aerwark s possible with DZLI wodels ellenna CTA RE232C interfaces. Tnoueh date sel
concred 18 provided to permit dial-up (auo asswer) aperatico with medecns cepable of Tull-duples®
cperatian such as the 3cll moadels 103 or 113 or equivalentl. Remole cpecation aver privele lines foc
Full-chaplex® poing o paint ar full-duplex* multipoint as ¢ conteal (master stalion is also possible
Figure 1-1 depicts several af the possible 2pplications far the DZLL in o PRP-11 spstem,
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Figure 1-1 X411 Svstem Applications

*The LD dutw sel conlool dues nol suppor, bali-deplex openstions or he secondarcy Tranamiz and reacive
r_'-|:|-:r;||_i|_|:|1_~,' wvmilhbe with woene mndens socly ms The Bell -nodel 202, L.



The DZ]1 has seversl fentures thul provide Hexilble cantrol of parameters auch s havd rate, characier
lenpth, number of stop bits Tur each ling, 0dd or even parity fir esch hine, and {ransonlisr-receives
inlerrnpts, Additional Tealures include limitod data sec comlzol, zero receiver beud raie, break gener-
arign and detection, silo butfering of reegived dota, modole plug-z o hex 5PC slots, and ling tarn-
acaund.

lineh DZ 1L meduke provides Ter operativn o sight asvnchreross serial lines. Sinee the module inLer-
(ages Lo (hege channels with a T6:dine distribstion panel, 2 16000 modules con he wsed with | panel.
Alsu note that the owe versions of the DZ LT TELA o1 20 mA autput) consist of diflerent module and
panel tyges, This fae allows a seslem o mix BLA and 20 mA by wsing muluple DR21 s,

.2 PHYSICAL DESCEIPTION

The D211 (B-line contiguration) comperises 4 single hea SPC madole and a 11,33 om (327 in), unpn-
wered disteibulion panel, cannected by & 4.6 m (15 1) eibban cable, Several types of interconnecting
cables are nsed hepween the distribotion panel and 1he madem or termingl, depending um the device. A
| §-Fine configuration uses two modules and a single distrihution panel conmecled hy bvo ribbon cables.
The DZ1 1 modales, cables, static filars.® and disfribution panel are shesen in Tiguees -2 wnd 1-3. The
zubgcquent parserephs presen 4 detailed deseripion of the physical and eiecirice] specifications of the
‘ - various (331 options and contigurations, : -

Mzi1 IMFEInEAl

S1AG FILTER
2y

LAHLL
IBCodL-00

DISTRIEWUT IOM FARMEL
{H21T-E}

! il -
i

Figure 1-2  1X4E1 ElA Madule (M 7819, Dastribotion Panel (H317-T), Statc Fillee {HT004C),
and Cables (BODEL-0] und BCOSW-15)

=Slalg [llers fe ol -:.u.*:-|ﬂi|:d with carler woedinle,

1-2
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Brarure 1-3 D211 20 mA Module (M7TEI), Disicibucicn Pancl (H317-F1, Static Filter (H7CO4R)
and Cables (BLOGK -0 and BCDES-LE)

137 101 Cemfigurations _

The AXA11 can be supphied inosis diflferent comBeuralions, cach desipnatesd by @ sulfia letler (A= The
TX11-A and the DZ11-B antions are BEIA device: witly pactial modem contrel, The 7220V -E s the
sinbination of a DZI-A and &8 DZELL-B. The DELL-C and the FETL-D are 20 mA Teop watpu
versidng. The DZLL-F is the combination of p RALL-C and a BIAT]-E2, Tabkle 1-1 lizis ow varzous
cprion cantiaueations and Figure 1-4 shows the required hardware far the various configurations.

The DZ L 1-A und DZ11-B cach wse an M7 madule char plugs intooslat 2 or 3 ofa DI211-8 ar any
svElem vnil with a hex SPC slot howewer, slats in the PDP-11/20 BALT box gannnt be ysed, The
H317-E distribotian pancl pravides 16 communicstion lines From 2 MYE1Y modules (7 hnes per mod-
alg] and im included with che 13211-4 wnd 1% confguralions. The TI317-T distribulion paoel
mrovides Th lines Tor e (D400 and 12217-T conlygura lons. which wse the M7T814 modoles {20 mA
svilenth, The diztriblion panels cegore 0o power aind can de mownted in an [ERGE 4526 cm (19 in)
cabinelr. Static fuers (LI7004C, E1A. and HTIEME, 20 mA) are used to prevent prahlemes cansed by
electiodtatic discharge, A AG-condustar, flat, shiclded cabic, BOOSW-13, connoats From the M7
mdule fo the static filter. Cable HOOGL-00 connects the statie Nler to the RTA disinboliom penel A
Mieonduceor, Flat, shigldsd cuble, AC085-15, connects (rem the MY814 modole o Lhe slalic Nl
Cable BRI cannects the slute Aller we e 20 mA distribation panel.
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L=k D211 G oend CF0 [
Figure |4 DZI1 Hardware Inrerconnectinms
Tablc i1 DZL] Mndel Coofiguriiivns
! Test Stanic
Maodel Clutput Aodule Panel Conacetor Cables Fllter
-a | LBla BTG Hitl-L 13257HA2T RO, BODAL H TR
(¥ 11-8 | CTA MRS 1327 BOOAW, BCel . H 7040
[¥1{-T | ETA BMUSIS  HAIT-E | H35/H2EY BCOEW (2], BCOaL (2} | HTOO4L
DZ11-C | 20 maA MTR14 HAIT-F | H3190 BCOES, BCGK HTW4B
DZLI-D | ZPmA rTET4 HA1%90 BCO8S, BOCDOK F700dB
BALI-F | 2hmA MTEI4 {1} | HN17-F H3130 BCORS (2}, BOOsK (2 | HY0)4B
NOTES

H3X7 will be ceplaced by HI2ZTT in luter uwnils.
H3150 is out supplied with early units, The shipping
list wiil indicate which fert conpector, il any, 18 sup-

phicd.

HTNMC, HTGB, TO06eL, and BOUGK are not sup-
plied with early ueits, The shipping list will indicate
which statie fllter and cable, if any, ure supplicd.



Modems o terminals sre connecied to the H317-E ELA pancl by calles that aluech we 16 TYB25E cinch
gaimnegtors. These cables are not pravided with the X211, The RCOSD-23 cable is recommended for
duta set incerconnecouns, and Lhe BCOAM cable . cecommended Tor lagal terminal inlecconnections.
The BCOEW-15 cable corcies (e dula and vonlrol sipenels Tor all eight lings, Conngetions belwssn
terminale and the ITMT-F 200mA panel are by cuslomer-supplied vables to 16 (d-sgrew) terminal steips
The dotu sianols ter oll clghe lings are carried 1o the distribution punel hy the BOGRS-13 cable,

Turw wovessury el connectors, H325 and H3271* are provided with each ©Z11-A. The H325 plugs
it un BETA cunneclor oo the disiribution panel ar on the cod of the BCOSD ceble o loon hack data
und moden sigoals eno @ single Ine. The H327 1 connects to the module with 1he BCOSW cable (Twa
M7ELY modules can be conoeeted i one HI2ZT1 Y and staggers the data and modem lines as shoswn
Figure |-5 The connectars ave shown m Digure 1-6. '

CThe 20 mA {MT7E1G module) D[ﬁliDﬁE alsa Tave u slupprered lurmaraund conmecror (H3190*). The
HATWN) connests wy the M7414 using the BODES cable and staggers the lines as shown in Figure -7,

A priority Jevel 3 insecl plugs inta g socker on the M7E19 or 37814 module Lo estublish interrupts w
level 5 on the Unibues.

YMeximum cenfiguratien 'a['tu_ws 16 211 mesdules. per Unjbus,

TRANS P - e
TR 2 aT 1-
ol
[HEN B
FI g - TR
REZ & TRA%T
HUIE:

Ings PR, AR Gand 5 E P m
Tinggarsd fra somp wds.
yoagd

Figure -5 H3271 ar H327 Turnacound

*This 5 a4 new item Teplacing the 11327 Lhe H227 may be wsed untjl the H2273 Lecomes availatle, The Ha27
plugs directly ima J1 on the MTEIY module,

+This i 4 new juem, cheek the shipping Tse for availabiliy.
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1.3 GEMERAL SPECIFMCATEING
The fillowing ;_-.qu_gj-aphg contain electeical. environmental, and pn:TI'nrmu.nU: specifications for all
13411 conlguealions, Tanle -2 lisls the performance paramceers of ihe DZY |

Tahle 1-2 DZ11 Perlormance Faramerars

Parameter ’ I Fescriptivn
Gperating Mode | Full-Duplex
Crutlu Farmat Asynelirencus, serisl b bl Celact-and -l 1=12 {3 level cmles onlyl, or 2

slop birs supphed by Lhe hardware nnder program omlrol’

Character Size % 6. 7, or % bits, proprem-selectabls, (1Foes not nclude paricy bir)
Parity Farity ix ]'ITL:-_I!_T-E“:.['ﬂ:;iI:lEJ-I:lﬂ ble, There may be none, or it may be odd ar even,
Kit Pulurilies - 1! it : Literface Fla Qi Myma Loup
Dz Signal Low =] High =1 Low = | = Mark (-5 mA
High =0 Law =1 High = 0 = 5pace [3-20mA
Contrid Signal Low =1 © High = | Iow = OFF -
Righ =1 Low = { - High=0N
Crrder of Bii Tr:-mrmw:un "l.,..,t:p[ i Iﬂw order Hil frsl _' i
Daud Rates .~ | 90,75, 110 1345, L0, 300, 406, '1';0-:1 [B00; 2000, 2400, 3600, 4800, T200,
and 9800
Broaks £ ap be generated and detecled on each line
Thrauzhpul 21,9441 charavlers feecond = (hits/second ¥ Mo, Lines

% direclion)/(Bits; Character]
Crample: (9600 « 8 3 277 = 21,940 charactars/seeand

NOTE
The theoreileal maximum is 21,940, Acoual fhroogh-
it depends an other luctors such as rype of TP,
gysiem sotfware, eie,

1-R



1.3.1  {lutputs

13,1 DFA1I-A-B, and -E Each line provides wallage levels and connectar piesinas that conbarm
e Electranic Tadostcies Association (EIAG standaed RS232C and CCLTT cecammendazion ¥ .24, The
feuds supported by Lhis apiian arc®

Clremit AN (CC 1T I Fin | Pritective {iround
Ciranit AB LT 10 Fin T Sienal Crreund
Ciranit BA (CCTET 1615 FinZ Trunsalied Dala
Carquit B (CCITT 1040 Fin 3 Received Dala
Carewit CIXOCTTT 1082 Pin 20 Dt Tesming] Ready
Carenl CEOCCITT 125 P 22 Ring Indicaior
Cireuiin CTCCITT LOR Fina Caerier

MOTE

Hignal grownd and protective ground are connected.

1,412 1xaN-C, -D, and -F — Each line iz a 20 mA cuvrent loop nsed for connestion to local tormi-
nals, (Mo data sel conlral is providad.) Adl lings arg active and, therefore, can anly drive a p:ﬁaw
device. However, a pair of [T} 20 mA reecivers for caeh line muy be used to convert from uctive to
T e urn:rul]un iy order 1o allow the 12711 to drive an active device. Reler 1o Appendix A fuor
canne:lion detiils,

L3.2 loputs

The PO 11 Llnibns is rhq-, inpue for all 115, The DZH-AL -B, -C, and -I¥ prasent ang IJI1It Inad to
the Ulgibms and the [2411-F and -T presenl lwo unit Joads 1o the Unibus, Four ac loads per module are
presencad en the Unibus in the ETA version and five ac loads per module are presented in. the 2 mA
YCTS141M.

1.3 Fower Reguirements, DZE11-A, -1, and -I;':l'

I'ypical Al axi muim

I&] [A] .
2.2 2.5 ut +50%de
13 N8 al-150vde
0.1 LN at +13.0 vds

134 Prower Requirements, WF11-C, -1, and -F1,

Typical Maximum

Y (Al

o 2.3 at +5.0 ¥
4 042 ar-15.0 vdo
12 0.13 at + 850 Vile

ACrenit CA (OO UT 103 - Keyeest wo Sond) is connected to ciccuit €00 (TR threwgh @ umper on The diserilio-
tion panel. Fhes wlhows someal of the Request o Send line tor Mull-duplss mudein applications that nae the RTS
CiTCLL,

HALT 1L and DYALL-1 e twcee the above miven vuloes,
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1.3.5 Eptlronmental Keguirements — AN DETLs

Class C Envirenment Chpeealing - 57 to 0% 7 (417 0 122 F)
Temperatre - S : :

Relative Humidity 10 1o %35, with & masirmuzz wor boll of 324 000907 T wnd o
giimrm dewnoinl ol 25 C (367 k)

{rnling :
IS4 B, L and -2 Adr Flova 1416 Uisecend (3 co. FAmman)
37 11-E and -+ Adr Flow 2,822 Lrsecond [ cu. Ttimin)

[Teal Ddissipetion

DF1-A and B 209 peeal fspeond (57 Blu/ hel
[3411-1 T.98 peeal fsecaml (184 Bro S
1211 wnd =D 385 gooal fameand (33 Blughod
13411-F : 77 gecalfsecond (LU Btu/hrd

1.3.6 Distortion - DZ11-A, -R, apd -1
The masgimam “space 12 mark™ and “mark.to space’” dislortive allowed 1ma received characrer iz A

prregnt. :
The mesimuz speed diszortion allowed in & received chavacter for 2N haud 1= 5.5 pereent. A I other

hawd rales aliow 4 percent. The maximum speed distortion from the transmiliee for SHI0 hawe - 2.2
peroent. All otner baud rsles uve Joss than £ percent. -

1.3.7  Interrupis
LARIRT A Choours euch Lime 4 character appeurs el the sila autpul.

N4 Gilo Adurn, Demars afrer 16 cheraerers enter che sile, Rearmed by roading the
st Tols nterrupt disables the RIGINE intetrupl.

TEDY Oecues when the scanner Snds & bne ready Le Lransmif an.

PaiTE L '
There stre 1o modem iniercapls,

Normally. o level § priority plue is supplied. The interfece Tevel can be muditied v fovel 4, nyar ¥ hy
wsmmgr Lhe proper prinricy plug.

1.3.E  Line =peed '

The baud rate Tor o line ¢hath trassmitlec and recciver] s proeram-scloctable. Alse. e recaver fiar
cach line zun be individually turned on or off onder preerian control. (See Tuble 122 for g Bst ol
availuble buud ranes) ' :

~Menimram uperalicg rereperatare is reduesd LET O per 1000 meters (1O F opar [0 Jeel) Tot vperalion @
alvibedes shove sca lovel : :

[-10F



1.3.9 Distanee (DZ11-4, -B,-a0d -E)

Thﬂ m;.nmrn!:ndi:d di-.L:mn.l: Trom l.u:l:l:uplll-.:r Lo DE]J. 5 13 m {3 fI:] atup t-l:l !:‘E:-':JU b’iud 'P-rith A B30
specifcaliods. IILI'.M::w:r u-pemhm] will oiten be. passibic at greater dlst'im:f: r|¢|:-cnr|m;_= omn thc hzrmlml
equipment. lvpe of cable, speed of operation, and clectrical gnvirgnment, Helinhle commurication
aver long vables depends on the abscnes of gycgssive elestrical noise. For these ressons, DIGTTAL
@nnot guarandee creor-frge pommunicatian heyond 15 m {50 [t). However, the EJA versions of Lhe
12711 may be cnnnected 10 Incad EHGITAL lerminuls ond mest ather l'.'.'TIT'IIrILI]b al distances: bewend 13
m (50 It} wilh sabislactory cesulls 10 the lermioul und compoeler ace located i the same I:'n'.::]dmg in
modern olfice envirnnment. Shielded Lwisled pair wire (Belden E7T7T o equivalent) is cecommenda<d
eod 15 used m the BCO3M anll modem cable.

Wilh cabies made with chizlded twisted pair wire, such w5 che Bellen 2777, the Odlowinr rate/ dislance
Lalle may ba vsed az a guide. Uhis chert iz for infermational purposes anly and @ nol o be constroed
a5 a warranty by Digital Fyuipment Corporalion of scror-free TR epecation an these speeds and
distanacs wnder Ail cirewestunoes.

0 m CAO0 T L D00 baudd

A e 4 100 L) el 4800 Daud
300 er 100 JUY wl 2400 Daud
Q06 o 0 300 1y ot 1200 baud
L300 m (RO ) ar 300 haugd

NOTE
The ground potentisd dilferenoe belween the DE1]
and terminal must get exceed 2 Y, This ceguirement
will penecadly lietil upersntivn Lo wilhln a single balld-
iny served by vane we power servlee, L other cases, or
ia. owisy viecteleal envicounents, 200 ma operation
shondd e used.

1.3.10 ['Iwnnwlllfll-{ -1}, and - I*:n
The length of cahle that may be used reliahly s @ funl.,lmn al eleclrical noewse, loop cesislance, cablc

tvpe, and speedd of aperztion. The fullewing chart s piven s a guide: however, there is ne guarasice of
error-fres operzlion under all ciccumelances.

Speed | Baud) Belden 8777, 22 AWG, 22 AN R d conductor
' shictded, twisted pairs ingide suation wire

{shiglds flaating) (DEC PN H0350-4)
(B30 PN SO 2)

DL E50 e {500 11 © 50 1N B

dHEI0 300 oo LO0D 11} S0 m (15040 Fr)

230 . B o {24000 Tk QEHE £ 3600 Fr}

1200 wrd helaw TR o (406000 1) | 5K (S0 T

1.4 FUMNCTIONAL DESCRIFTION

Thi foliowing pardgraphs present o general description of DZL] opsratioa. Figure 1-3 is 3 peneral
functiomal blnek diaeram that divides the DZLL inlo thees basic companents: Lnihozinterfaze, concro
logie, und ling inleclace.
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L4.b PIIP-11 Unibus Interface

The FIFP-11 Unibuws inlicluce compancnt “af the 12211 |'IE|T'IJ.|..,‘| all Lrenscticns berwaeon the Lonikus
and the DAL control lugie. The Unibus interfuce perlorms three funclions: data nandling, aoddress
reconilivn. und | LU conrrol, Inoits data hendhine function, 1he intertace roucss dats v and fros
the varicus registers in the contrel kigie und pros? “des Lhe valtage candituining necelisary Lo lransmil
amd reveive daia 1o and frem the PDP-11 Unibinoe. The addecss recognition and conteal } gl auliviles
Lhe preper lead and read signals when il recoenizes (s pl'cgclc'ctcd ncldress on Lhe Unibis. These signals
are used by the daty handling Tunclion o reute the ingéoming and ~1uL;Lmr'.-r dula o the desived boca-
liens, The inte rrup comtral function iniliaes and l::l}lhr“'h interTupt pracessine selwesn the DXL and
the PIIP-T1 processor,

14.2  Cuntrol Lopic :

Thue control logic provides the requited timing and conival signals ra handle all trensmitler and re-
ceiver gperations, The eantead loeic cun be divided inta twa major sections: Lhe scanoner and the regis-
lels,

The seanner continuously eramines cach line in suecession and. bused on information from the lne
interface and Lhe registers. pencrates signals that cuuse data w Jlow Lo or from the appropmate ne.
Fhe scunner comprises & 3008 MHz osciilazoc (Covk) a edoword FIFO receiver huller, u 2-phise
clucking network, and ather contrel peneculing Llogic. ' '
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The 1517 uses Touwy device repislers ino2 manner that viclds six voique and acoessible repisieis, each
raving u 1h-hib word copavity, The six discrete registars tempaorarily store input and autput data.
nromitor conlral siomol corditioning, and establish 1Y) operating status, 1kependizg nn their fune-
tinns, some ol e regislers are accessible in hytos ar wards; others are restricted te word-anly aper-
aliom. Regislers cin be 1ead of loaded {=ritten), depending on che aperation. The abchite to read ar
wrile u regizier allows (ha use of two af the deviee remisters ays four indenendent roniscers.

1.4.3 1.ine Inrerfa:e

Twa nf the mosl tmpartand opeeations in e DZIL are the conversion: o serial-to-pacallel and
parallel-to-serinl data lormats. These conveesians ave required sinee she B30 s locared betwgen the
P1¥H- 1T Tnibue (o pacallel data pack) aad cither lacal terminale or telephane lines (serind data paths),
Cromversions o eash line inche 11 arg performed by independent universal assnehronoos recener-
eansmalier (UARTY integrated cirguits, Anocher eomnpanent of the ine incerfee, The ine receiver or
driver, converts 1ag TFD woltage levels in the 12001 so that they correspind o those in Lhe sxiernal
dovioe Inpot lings [modem or termins|).






CHAPTER 2
INSTALLATION

21 =SO0PE
‘This chaprer containg the procsdures for 111: unpucking, installation, and inital chechows of the Tra11
Awynchromaus Muitipleser.

2.2 CONFICARATION iMIFFERENOES

The IIZ11 can be supplied with or without a districutiva 2acel. The DAD-R and -1 de oot have
distribubion panels. Une Tollowicg st deseribes the waciations.

DE LI-A ELA level conversiun wilh diseribution panzl (i lines)
I¥il-B LA lavel conversien wilhoul dietmbution pancl (8 lines)
[¥1 -0 20 mA Joep convecsiun with distribetion panel (% lingz)
[XA11-1) 20mA Jaop conversion withoul distribution panel [ |||1.,g]-
[X510-11 1¥A110-4 and (321 1-B (1€ lines)

DT 120 1-C and 341 1-13 (16 lines]

1.} UNDACKING AND INSPECTION _

The DZIL is'packaged in aveerdance with commercial pazkaging practices. Firsl, remave all packing
matceial and check the equipment apainst the shipping Hat, (Table 221 containg o sl ol cuppiied inems
pec cantiguration.) Reporl damuge or shortsges w che shipper imemcdiacely and ooiify che DTGITALL
representative, Tngpect all parts aond varelully inspecl the moduls for eracks, loose companenls, and
sepraretions in rhe grehicd paths.

14 INSTALLATION PROCEUDLKE
The Tollowimg pararraphs shuoahd be followed te natall the 1AL aptian in a PDP-1] svstem.

24.1 H3I17? aribucon Fanel and Statke Filter Lostallation

Lnseadl the HA1T discribartion pancl and static filtees accordine Lo ucil L:-.-H:rrll‘.l v drawing 13-1A-13¢] 1-
(-0,

La.i.1  FIA Gptiow - For the DE]L-A ur DZ211-C option, check ta cnsure that all of (e muachine-
msertable jumpers on the distribution paoel are in place. (Ses Drowing 1-10A-541 1928-0.0 Far jurnper
locations.] These umpers ate in anticipation of foture use of the DZ11 with madems ather than the
03: howeyer, e al the ium'ncrf- are now functional. The jmnpur lubeled TR {refer to D05
F1028-0- 17 vonnevts OTR te pin 4 or Reguest to Send, This allows the DZ11 Lo assert hoth DTR
and RTS if usicg a modees which requires contral of RTS. The jumper lebeled BUSY is ulso comnested
to the DTR lead for use iy lwederts Lhal smplement the Forge Busy function. This j jumper should

acrmally be cut ouf unless the madem has the Toaree Busy feature and the sestern aodlware 15 tnple-
mented Lo cantral it,
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Tahle 2-§  Teemis Supplied Per ConBiguration

Quaniity Pleacripticen A

r——

=i
i
)
—

L 7K1 moduke

' H T stucie Iileer (TTA}

H 2T Lest connestart

BCOAL-OT filear cable (ELAD

FI317-E distribuiion pancl asscmhly

Fi32% 1est commsgror

BUO3W-15 qakle

Fring set ¢ B-10-13A11-0-8) 1251, AL B, aed O
order numner MPO0112

Soltwars kit

Punel and stelic liter mownting hardware sel

Priozily msert {3} '

DZ1] Users Manual (Ex-DE] L0

MTEIL module

HTOME seatic filter (20 A

RO O8N cuble

BOOAK =10 flter cable {20 ma)

H317-F dastribution punel assembly

Printsel (B-TC-DZ1TE-1 120, O, D und T
wrder ramber MIDEE31

I 13190 1est connecioef

ol oM W
-';.:'I-'I-

FLR B A R o o
"

LA A S S I 4

x> gl e AR L
I A A
W R L R

-

*SLipment coateing Lew o e dems lised,

ta7ew feeee: An 11177 will he shigped witk each MTBLE uoit woti] he TH2? ] heoomes available. The shippiry kst
well tndisule wiieh 165t eaanestar. 5 supplisd

Saxew feesn s The ghiopioe izt woll inclede She 113190 12810 connector when zepnlisd.

24.12 20 ma Opiion - For the BZ11-0 or 1%011-F eptien, refer Lo D-TUA-3411974.0-0 Fazh hne
has 4 jumper an e distzibution pancl (W1 thrawek W1E) which should e in it the sermical aperales
al 3 baud v less, The jumper shawld e rectoved for higher baed rates,

2.4.2 M7E1Y haodule [nstallulion
To install the MTRIG medule, pecloem the Tollowing procedure.

1. Ensuce Mat U priovicy insert {lovel 33 is properly seated in d-ll"l.il:aL-"_l B2 on the M 7810 mad-
ulels). (Reter to drawing (-T2 A-MTET9-0-00 '

3, Heforto Puragraph 3100 Tor desceintions of the sddrees ussipnments. Sel the swilches a0 E4]
an thut the module will zezpond toits pasipned sddress. Whes a switch i closed (ond. a
hinary 1 i decoded. Whea a switch is apen (ol u bnary 0 is deeoded. Natc thar the swicch
lubeled | covecsponds 1o it 3. 2 corresponds Lo biv 4 ete, (See Figoee 2-1.3

1.2
'
r-d
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Figure 2-1 0 MTR9 Address Selection

Vepinr scleorinn is sconsmnlished by the R-positiun awitch al TH L Swich positions 1and #

arg not used. Switch posibion 2 corcespomds Lo vectos bil 3, 3 corresponds L veclor bizd coe
When g swilih e closed (ond o Binacy Uiz decoded. Wheo o swilel s opeo (0D, o hinery | s
decoded. Wole thit Lhis i oppesite of the address switch decoding, (See Fleure 2-2.0

1 YT WE W5 Wi w3 -
a T B 2] g X ] i
(11 e
| Ell
=FF O:F
MNLITC

ON = LA n
AFF LCEICAL i

WroTna wn WTOWE uE U4 wE

a0 [T JFF OFF 1m 4] 11N
S0 ar.  orF OFF Of aw  OFF
LRk Gaff OrFr §FF OFF  OFF GFF

Fizure -2 MRS Veclor Seleciicon
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4. 1T the DAL is rurplied with the H2Z71 test connector, perform slep 4. [T the H327 togt

cenneclar e supplied, go ta step 5.

i Inserl Lo modoles) inle un SPC siot and cornect the fiat shislded coble (BCDST-15),
ribbed side up, (e I on e modoleds), Connee; the ather and of the cable, ribhed side
up, toihe H3IZTL® "

CAUTLON
Insert and remove maodples slowly and carelully Lo
aviid snagging medole somponents on the onrd
ruidty 2od changing switch sedings inadvertendy,

h. Hun the 1% 11 diagnastic in stagpeeed mode Lo verily medule operatian, Refer Lo
MAINIEC-V1 1220024 A the diagnestic ilsiing, Buo al beusl Uada passes withaut errar,

¢ Remowe e BOOSW-15 cuhbash fram che H22TY and instadl the zabhlelsy (with smaonth
side wpd 10 thie sldalic Tilter socket(s) om the hack of the H317-E disteibulion panel. Reler
o D-UA-DEN 240 and Fure 243,

e Proceod 1o siep 8.

5. Imslall the IT327 Lest connectar md] {the cable conncciar at ke wop af the RITR 193 and align
arcows lor proper connectivn.

i Iasero e XTE1Y i 2 SPC slot and ron the XA dhagnostio in the staggered maoda o veridy
mocule aperazion. Refer o MAINDIEC-L |- DZNZA, the disgnost:c liszing fou the correct
pracodurg. Kim ar lease 1w passes withaul srror.

CALTION
Trsert anc remnave modnkes slowly and carefully 1o
wrnid waapging modute components o the cord
nuides und changing switch settings inadverfenfiy.

T Replace the H327 iest corngcier with the BUOSW-135 cable and observe the same cautios as
m step oo Install she other end ol the ceble al Lthe static Mlter sncket an'the back of the
disitibution panck. Refer to Figuee 2-3 and D-UA-DZ11-04.

8. Connect Lhe HAI23 {ar H315Y o5t conncoror on the Frel line and run the diarnostics in
exlernal mode, The wesl connector may be installed on the 1-]3['-‘ E dizlributivn punel ur on
the end of u BCHSDY cuble.

Hepeat this step for each e,

9, RBun [PECSXL] system exercizer Lo verily Lhe absence of Lnibuz inerforence with other
wvatemn devicss,

e H2ZTT Eas vonneslions for tao HTE1Y cubles,

2-4
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Figure -1 BCOSW- 15 and BCODRS-13 InLﬂTLl'-nnr:L'Lu n

The A¥711 s now peady for coniection L externz] equipment, If ths connection s 1o a leeel
termanyl, » nuil maodem cahle must be used. Uue the BOOAM o BOUZE eall modem cabies
[isr comneclion becwsen the disiribution paned and the termingl, The H31 24 null modom
anil may wlsu he wsed with two BOOSY ELA canlés (obe an each side of the noli modem
wnith. I conneclion is w a Be103 or -!.'P'I.]_Lll'l-""lln,.l'l[ maden,d BCISD ceble is reyuired helwsen
the disteibution panel and the modem. Al of the 2aliics mentioned diust be ordered sepz-

rately as they are wor components ol u standardl 15717 shipment, When possible. cus: the
diagnastic ir echo fost mode 1o verily Lhe suble connectinng and the termiing] equipoest.
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24.3 M7THIA Mndule Installation .
Toinetall the M TR14 module, perform the following progedure.

1. Enuure thal the nriorite insert (level 5) s praperly scared in sockel T4, Refer Lo T-T.A-
M TR 1400

2. Reler Lo Puragraph 3E. 1 fur o descoipbion of uddress assgnments, Ser the swiiches a0 E72 50
thit the maoduls will respond o ws aseuzned address. When o switchis closed {an?, » binary
i decoded, When & switel js oren (0f1), 0 Dinury By desadsd, Note that the switch lnbeled |
correaponds o bit 3, 2 to hit 4, et (Soc Piguee 240

I L e e D B

[ ) L
Lodwwen CEODDES = ALR ey A%, OFF
TRAZNG - 02 feraquzs &%, U001 Al DM
TIPS =T aheeyyh A% DN
I27F- CGiZa, . CR-105 A 1

Wi Lea
T — -
[ e 3| aE s | nooa | s v [ E = [ a3 & |1 | a
111 s FWITIHES - x [z la
-
- - ] E ——————
1 ECRT @Tne

TS ALENE LY

17T dzk}t

Figurg 2-4  M7T814 Address Selection

5. Veclor selectivn s accomplished hy an S-position switch a1 BS1 or the moduie(s). When a
switch i closed {or), o hineey 0 15 decoded. When w ewirch s open [off, a binaey | i
decoded. oL that this i he opposite of Lke address switeh decading, Alse, nate that swiceh
positions 7 and B ave a0l used and swilch & verrespoends o bit 3, 5w hit 4, ewe. (Refer o
Figure 2-3.%

CALTION
Tisert und remove modoles slowly and carefully to
avold soagping Siodole comipooents om the card
guides avd chkanging swieh scelliops imadvertently.,
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brsert module(s) mo leeir assigned SPC slo1(s1, Connesl thie BCDAS cable, with noned side
np, to 3 ooo e coodales).

Skip thes step iF vau have an H2I%) weal conoector; utheraise perfarm the “allewine,

4. Coaznnect the other end of the BCOSS cable 1o e slatic ller on the back of -he distrily-
tien paset (FIMT-F)owilh smoath side up, Bofer 1o Fipure 2-3 und D-T7A-3240 1240410,

o

Bun the DL diagnostic montemyd (maintenanes] mode or lwvo erros-Tres pu-ses,
Refer ta MAINDEC-11-DZDZA, the dup-ostie listing, for the proper peoced . e,

oo Proveed tooseep Y,

Conneet the other enl ol the BOORS cable, with smooth 2ide ap. Lo the FTSD Lest eon-
NeErar,

Run tae IO diagnostic in slagaeced moode Tor Leo eTros-Tres passes. Rofer ta MATNDEC-
I-DEIXEA, the disgnostic listing, Toc e seroect proceduore.

Remove the BCOES cuble from the HI19 test cannetos azsd plup oL inte e stule flwer
socker on the back of the distribution panel §H217-F) with smoorh gidc zp, Bofer 1o Figure
2-%and 1-LiA-12A] 1-000,

Run the DEC/X 11 system sserciser to verify she absence ol Unibus inleclsrences with ather
avalem devices.



1L The DZTI is mow ready for contiestion to passive exteznal oo sipinenl, This 1s accermnphzhed
with w cwslomer-supplicd cable, Mast 1MGUTAL serminacs use a BOOAIE cabie g shawn in
Figure 2-A. Tahle 2-2 chows terminal coancctions for sonnecting 5 YT05, LA, or LA3G 10
the 13471 and Tigure 2-7 shows the H217F distribution panel far terminai reference, Ran an
cho test Lo verily lecminal connections.

MTE .
Far custoner fermingis that can only trznsmit of re- -
ceive in g single direction, the echr fest contot b
rumn.

[V the DELL 15 1 be connecled 10oan active device, u pair af H219% are required, Befer Lo
Appendix A for deaids on this connecticn '

T1-4vaa

Figureg 2.6 BCO4R Cible

Table 2-2 DZEIT to Terminul Wiring (Using BC042R Czhla)

¥TO5 Wiring

Y15 AL
Mnte-M-l.0k Signal C ol : Termingd N,
3 ‘Terminul ~RCY Black ERMIT
ry Terminul —RCWV White ICXMIT-3
3 Tecotioal —XM1T Groan SIREC—)
7 Terinical + XMIT R I{REC+S

2.8



Teble 22

1IDZLI to 'Terminal Wiriog (Using BCMME Cable) (O ant)

L0, LA Wiring

LAY, LA 0nrll
Mulv-M-Lok Signnl Coinr Terminal Mg,
5 Tarminal +X 81T Hluck 1[KFi+]
2 Terminal = XMWIT W hite 2IRI—]
3 lerminul — R e JXMTI—)
7 Terminul +REC Eed 4 IXMTT+)

NOTE

Toerminnl BOCY s cormeced o 135108 XM, 'Fermi-
pal XMIT is counected o 1IDA11 KOV, Poiarity
shopeid glwavs he + to + and — to — for both XRLT
and Ki¥.

[m addition, post 1 is lovated st the tep of the tormi-
nual hlick on the disiribuilon panci snd poes in se-
puzoee L prost sl b oo of Ure termimwnl Bleck.
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CITAPTER 3
PROGRAMDMING

31 DNTEGELOTTION

This chapter provides basic informelion for pragramming the 13411, A deseription ol cach 12711
repister, its fiormat, proeramming constrainrs, and bit funciions are presented o aid programmingz aml
maintenance elotts, Speail] proscanunisg features arg alzo presented in this chapler.

301 Bevice and Yoeelur Address Assignmenis
The 1221 1% device and vector addresses are seiecedd tom the Noating vevtor ind device address spaoce.

NOTL
The deviee Nuaiinp addeess space is I6d0CI, fo
163776, The seclor Noardng address space is 3N, 1o
778

I1g ﬂn:-:u'rir.;: atblress spoce follews the DULL, 1PHTI, 12601, T |., DUPTL LKL, und DMOLL

Its Roaling wecloe space follows the 2O KLU A, -B; GRIL, DRI-A DML DR-EB
and ather anodem cearrol vectars, DRE1T-A: DRII-C; PAGH] ceader. PASIL punch: XTI 1¥XLT:
DLI-C, -[r, B InTL bHTL GT40 LRSI DO KWW DU DURTT 1] LRT1-4A;
DWW ™ and DM, 1Ta 12411 G installed inoa system with any of she above hsted ophons, then ics
assisned veorar and deviee addreess should Tallow the veeter and devies address of the ather options.

Two guamples Tollaw. Tirs, the simplest case where there is only ane 12211,

O piivn Address Yector Cumiilenl

GAP TR - . ' aM1ls
Ak 1REK24 Mo I2HT 15
{iaP . | 60030 Poii 13EHL T
(iap L6040 Mo DT
(AR Lardysdt Mo DR S
OaP LACH I WolLKlLl:
AP 1AM o DM LS
DENL TR T0L i

AL 1607 10 Mot more [ 35118



Mot o systom with ane DL ene TDHIT, one (3040, one K& 11-%, and twa DF] le.

Option Adiiress Vector Cumment

Dl 1610 RILY

CAF LedI020 MNameore DF |-

CAR LI [PHI 1T must starl on an sddress baond.-
ury thar iz a muldple of 20

= L&004 Jilk

LAO0S0

Cis P Latal Nuoomure 13E115

CiTA0 M ST uddress is not in the floaling ad-
dress space.

R 1w 339 KW I-W wddress v not in the fioaling
address space.

QAT 16061710 . Ma M5

OAT 1601 K0 Ma XI5

GAT iad 10 o [XLIPLT 5

AP L 20 MalLK1ls

(TAR L] 30 Ma[MO1S

1¥A11 L6040 40

YAl L] 50 350

aAP 00T 4] ' Homore DZ114

31 REGISTER BIT ASSIGNMENTS

A comprehiensive picleread of all register bit assigmmenls is shown in Figure 321, The Gour deviee
rewisters (IR0, DRI, DR4. und DRG] are subdivided o Jucm six umigue registers, This subdivision ia
seenmplished in DRZ and DR by wsigning read-cnbe {ROY or write-only (W 0 statis 10 cach repis-
ter. §ince the reading and wriling of DR aad [3R6 accesses lwo regisiers, PI3IP-1] Processor insLrug-
loas that prerform 3 read-modify-wrile {DATIPY buz oycle canmol be wied wicth 1IR2 ar DRE. Absa,
DR2 perrmits only ward instecetions, but eilher hyte orword instrocticos may be wied with RS, DRD
and R4 have no programming constraines. In wll register aperations, the Jolluwing soplies: read-only
birs are nol alfecled by an attermp to write, and wrle-only and *nor-nsed” bile appear as 4 binary 0 iF
A read oporatien is perflormed. Specific propramming vonsteaints far gagh reaister are discussed in the
fallowing paragraphs. A deseription of cach bit fnelion is presented in Tables 3-1 throush 3-3.

ALY Condrol and Sintas Repgistor | CSR)

The cuntrol and staug repister (CSR} conwing the states of ags and snuhle bits for scanning, proves-
2 iilerTupts, cicaring, and mainlenunce. The Ti-bit SR has 2o proeramming eonstesints, The Joe-
12t 15 depacted in Figues 31, and git functivns ure deseribed in Table 3-1. Wrile-vnly and “nat-nsed
biits are read ax cecos by the Lonibus, and r2ad-soly bils ate net aifeqted by wrile alleinpls.
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‘Table 31

CHE it Funciims

Bit

Tlde

Function

Q0-02
i3

014

Kl

LT

Of-110

b it ueed

Vimnlenunce IMAINT}

Cleac{CLE)

Master Scan Enable

Kecerver [mierrupl Cnable

Revelver Dane (REOMNE)

Trapsmit Line A-C(TLINE)

™1k wged

Sile Alarm Enable (SAE)

A read write bit that, when set, csuses che serisd
ontpur data from the transmitter g be fed heek ax
coridl inpn duns o the reegiver. All Lines ste lurned
arpuncd. Clesred by BUS TRIT und CTLE.

A reud Swrite hil thol Jiees @ oie-shol 10 pengerals &
15 ws resor which eleavs the voosiver silo, ail
UARTs and the 8K, Afrer.a CLLH s issaed. the
TSR and line paramciers must be sef again. CLK
in proerese is indicated by CLE = 10 Modem con-
el repistors ate not affected, neroure hils (0
through 74 of RELIE.

A rewd Seerile bl hal pctivates e scalner 12 2n-
uble the receiver Uacshntler and sco. Cleared by
CLE and BLS IWIT

A read farrite it thar gnahles the receiver tzzerrumt.
Clearsd by CLE and BLS IMCT

A read-omly bt (herdwuare selh Lhat generates ROV
INT il kit 6 = | and Bil 12 = 0. Tiwe bit clears
when Lhe BBLUT 5 read and cesels whepacother
winrd ceaches the ovtput of the silo (KBHFL L hit
B = 0, RDOKE can be nszd as # flag e indicare
that the silo conaina p charscrer. 1T RiL 12 = 1,
RIMIME doss not cause-intertupts bt olhereise
acts the aame.

When bit 15 = 1, these thres read-only Bits indicats
the Lioe thal s ready Lo transoeil @ chiarace:r, Bic 13
clears when Lhe charavier is leaded inte the frens-
mit ouffer, but scrs pgain if another line is ready. A
new ling aumber. epwsd appear within g minimum
af 1.9 aa Bits OF=10 returs w lme D alles a CLR or
BUS EMIT. These bils are cwaninglul only when
hit 15 (TREDYY &5 Lrue.

A read Swoite bit that enabies the silo aloem oad
prevents RDOWNE fram cuusing oercupts, i 08
= 1. lhe SAT allews the A (i 131 12 canze an
inlerrupl afler 16 enrcies i che sila, IF hic 06 = 11
ez BA can be used as a flag. The bezoow clesred by
CLE and BULIS INIT,

-5



Table 3-1 CSE Bit Punctions (('nnd)

Bil i . Title " Funciiun

il Bila AlarmisAal A ocead-anly bil sel by Lhe hardware uTler 16 char-
acters entor (he gila. I causes wxn inlesrupt i hil 08
= | and 5 gigarcd by LR BUS TNIT, and read-
ing the RELUF, Wlhon ke silo flag ocoics (54 = 1)
Lhe silee must e cmpticd becanse the flag will nel
ke set wrwin until 14 additiongl chareosrs encee the
silea.

14 Traszmitter Interrzpl Eaalle A read write Bil thul wllews un interreo: 07 hit 15

[ yTRDY = 1.
15 I ransmitier Hewdy (TRIFY) A tead-only hit that js ser by hardware wiien a lice

number 1 Fourd thas has s cransmin buiter emply
and its LI™NE BNAR hit scr 11 s cleared by CLR.
BITS INTT, and by loading the THUF register,

322 Recviver Buffer {REBUF]

The eecepver bufter (KBUE) repister cokloine: e reveived chrarucler bits, with fins identificetion, errar
staiug, and data validity flag, As onc of owo repisters it ORE2 (REUF and ZFPR), RBUT 15 wccessed
when a read aperacion iz perfarmed {writc opceation acessses the LPRY The progcaimiog cunsirainls
fr the RHUE register are as lallows,

Bele meltuctions cunnwt he wyecd.
It 15 a cead-only regislee.
1 or BT instructions cannot be used Becavse they covse the loss of a charucler.

The Tegister requites master sean cnable (CRE, bit 9%} 1o be set in oeder o be funclionel.
When this bat s aff, hits 00 Lo 14 nf the RBUF hecame invalid regardlgss of the stae af bit
I3 (dela vabidy und Lhe 51l 3 held empty. The register fernrat of BBUF i=depicted in Figure
-1 and bit functions wre descoibed in Table 3-2. Tach reading of che RBUF regiver ad-
vanees the silo and presents the oesl sharacter Lo the proeracee. Bl 00 threaeh 14 do not o
to Fero after L CLR or BUS [NIT: however, they become invalid and the silo i emplied. Dit
15 [(ducw valid] dogs clest o zoro, (See Tahle 3-2.)

14



Tahle 3-2 RHLFE Rit Funchions

Bi Tifie Funeiivn

o007 Received Charaetsr These bits cantain the received character. 17 the se-
leetod ende lovel is iess thun cizhy fie wile, the
high-order hits se= freed e seco.

k=10 Line Wy These bils present Lhe e auccber on which ohe
cheravter was seceived.

] Mot nsed

12 Parity Crror hiz bit indicaies whether the teceived bil had
parity errot. Uhe parity bit s gpenecatsd by bhond-
ware and dees nol appear e RBUE woed,

! Freming BEerar lhis il indiceles impooper Draming (81op it oot a
rovark pal the received characer and can he weed far
hreak deteciion.

14 {verrun This bit indicates receiver bafler overlew. The ce-
sult is a rocgived character o hich = reploced by arl-
ather recsived enarucler 2eflere stecaae in e sile,
A cheraecer 15 lost bul e ceceived chavastor patin
the silo is valid.

A Data Valid This kit indicates thar the cheracter read (tam the
siliy [RBUFY i3 wand, Vhe XBL F s rewd wntil the
data valid bit = 0, indicating an invalid churiscter
and cmpry gilo, Cleared by LR and BUS TNIT.

3.2.3  Line Parsmoeter Register (ILPRD

The line parameler rerisler (LFR) (s a 16-bin register that sets Lhe puramelers (chavacter znd stop code
lenpths, pacite, speed, and recciver clock) fnr each line (Table 3-33. Bite OO A2 selzct che line Toc
parumeler loading, Line paramneesrs Tor sach line must be celoaded afier 3 CLE (mil 04 of O5RS ur
BLUS INIT cporatian, The pragramming sonetrisinls fee the LPR are as follows,

“
-

It 15 o while-oniy Teprisler,

BIS ar BIC instructions arc ot allowed.

Bvie operatians cannoo he whied.



Tahle 5-3

LPR Bil [udctioss

Bil Tlele [unction
=2 line lumber These [ select ihe line for parameler loudinge
BERL Cheracter Lenath These b3ty set Lhe churacter lenath Jor the telecied
line. The panly @it s nal paitl of Lhe character
lernzlla.
lid i3
[ il 3 bty
0 fi biLs
1 { 7 hils
| I 3 hizs
ik Stop Cade This bit sc1s the stop code lengrh (0= T-unit szop, |
= Zeumtin stap or |5-unit stap if w 3-level eode iy
ciployed),
{16 Parity This bit selecls the parily eption §0 = ae parily
check. | = parity emabicd on TRAN a-d ROY.
07 Chetel Parity This bit sclgois the kind of parity ({1 = even parity
gzloot, § = odd parity seloct). Hit 6 muose be sei lur
shig it to have effect,
BR-1 | Spead Sclect These bils select the TRAN and ROCY specd far the
line selected by bile 00-02, Refer to Tahle 3-4 fara
D151 uf avallable baud rates
12 Keceiver Om Thiz Bt must hg set when ioadine puremelers Lo

actiware the receiver elock . (Tramsmilier clesck 1= al-
waye ony A UK or HUS TRTT lurmes the ceceiwer
clock »fT.

324 Trursmit Contrel Begister {TCH]
The Lrunescil conteol register concding 140 hits far the ELA nptinns (MR modulep and & bits lor che 20
mA aplion (7814 madule), The difference is that Lhe dula terminal teady (TR Linss thal ineke up the
high e (bits 1 through 15] of the TOR are not veasd by the 20 A oplions Deeause they da ned have
modem control capahilities.

The high byle (MTR09 enly) contzing 8 read fwrite D'TR hit fer cach ling, Ths hyts = clsazed by BUTS
TMIT wode. not by CLR. ¥hen the high byee is not uscd (M 714 onivi, i reads bauck Lo the Unibus ws
all zeros. Alempts to werise inge 1t will have no effect. The low byle conlaing o rewd Swrie 1ine chabic
bit tar cach ling, A s¢t hic allows tranemission or the cercesponding line. Pacagraph 3,37 explaing how
to properly uaz this bt This byt s ¢leured by CLIR and BUS INIT,

i



315 MMudem Status Register ( VISH|

Thix 3% o LA-bil zegister veed only wich the BTA opaons (KYE19 rnuda]-:‘l Tlhe 20 mA oplions (M7Ri4
module] do noet have modem contral cupabilities. Wheo not 'Ie-l:lj this cegieler reads all zerus w 1he
L nibus.

The RS H comsisls of Lwo betes: (e low bete (Bits 0O-077 and the high byre (kits GR=135 The low byte
manitars Lhe slule of @ach line's ving indigarnor (K1) lewrd; the high bele monitors e stole ol each hne's
carcier (OO0 lead. The MSR s the read-only portion of 13RA axd hes the ollowing programsmne
characlesislivs. '

I, Nisa read-only rewisier.
2, CLE and U8 TNIT huve no eltect.
A Bl Gorrnal s siown w Figure 3-1,

3208 Trunssvit Darn Register IT13R
The TDR consists of taa #-hit hytgs, The e bye 5 the lransmit suller CTBUTY and holds e
chisracter that is ta be tfeansmitigd, The high byte 25 the brewk rerister wilth each lize controlied by an
individual bit, When a break o w ses, the hne sssociated with thol bil stars sending zecos inumediately
and cuntinur:-ug.].r. Lhe TI2R is the wrile-unly porlion of DRE and has the follawing programming
charscreriscics. '

. [vis o wrile-only registar,
2. B8 or BIC ipstructions cannnt he whed.

%, Fior character leneths less thun 8 bils. the churacler loaded into the TBUF must ba right
juscificd hocause the hurdware Girees Lhe mosl spodicant bics 10 zera,

4. The break reeisler has no eﬂe-..t o Tugrl I'I.1l1I1II1E in the maintenance mode fe, O8E bicdld =
Lh - :

3.0 Ivisveleaved by CLE and HLS INEL,
&, Bittarmat is shown in E‘iEIJT{:- 31

33 PROGRAMMING FEATL RE"-

The 11 hus severa] prograciming features that ailow concrol of haud rale, ..J‘ILIFE-..'.:F lereth, siop
hils. pacily, and intereapts, Thiz secrian discunses the apohcatien ol these conlrols o achieve the
desiccd operating paramefors.

331 Haod Rate

The selectinn of the desired Uransimission and reception specd is contralled hy the Lcmdm:ms al ls (s
thresueh 11 of the LPR. Tuble 3-4 depicts she requited bic gonfiguration for each nperoling apeel. The
b rats Ioe eacl line is the same far both the tranemitier and recereer. The ceceieer clock s tuenad eo
and off by setting and clgaring hit 12 in che PR Tor he seleciedd line.



Tuble 31 Baod BEote Scelecrien Chart

Bits _
11 10 ) 11 Band tare
o 0 ] N] sl
0 0 ] i 73
)] N 1 0 110
] 0 1 i 11as
i 1 0 0 | 50
0 1 0 i S0
N | i ] G
0 | ! 1 i2
[ 1 ] ] THCHI
1 0 [ 1 M
1 [ 1 ] 2400
i il 1 [ a00
1 1 0 0 Ja0
I [ a L A0
I i [ ) )]
L L 1 l Mot uscd

3,311 Chkaracter Lenpeth

The selection of coe of e four avaitable chatacter leneths s conteolled by Duts 03 a2d 04 of the 1.PH.
The hil condtions for bits 0d and 13, respectively, are oe follows: 00 [3.leve]), O (o-levely 10 (7-level]).
and 1L {800vel)h For character lengths of 3; 6, and 7. e high-order bits arc farced wooremn,

333 Stop Bits

The length of the slop bils in a serial characier string is determined hy bal 05 o the TPR. ITbil D% i3 5
zero, the st leneth s one onil; Bic 03 sc0 to A one selects & 2-unil slop unless the 3-evel chavacter
length [(hits 003 and 0 ol 2erol s seleored, in which case Lhe slop bal length e L3 waits

L34 Darlty

The pacity aption ia seiected by bil 6 ol the LR Parity is epabled on rransmissinn snd receplion by
seiting bit 1 on s ame, KL 07 ol Lthe LPR allows selection ol gven or gdd patity, and BiL D6 sl b sel
for hit 7 wn be wenificant. The parcity bil s generated and checked by hurdwure, end dogs nel appear
inthe HBLUIY or TOLT. The parity creoe $hit 12, B BUER) Mag i sl whes the received charactor haz a
]'IH FILY 2rTaIT. B

3.3.5  Lnterrupts o
The receiver interrupt enuhle {RIE] and sile alarm cnable [$4F) hits in the 3R cozirol e arcim-
stances upen which the TELL eecciver interoupss the PIXE-T1 processur. .

If RIE und SAE ace bath clear, the 13¥1E never inlecrupls e PDP-1L prosessor, In this cave, the
rroern ctust peeiadizally eheck (ot the svailabilicy of data in e silo and cmpry the silo when ula i
presecs, IF 1he aragram opersies ofTa chock, il should check for ¢haragiers o the wlo al lewsl ax ullen ae
[ time it caices S the sila w G, allowiag o safety tactar fo cover pracessor Tesponse dedars wod time
ta empty the sile. The RDONE bi in the TSR will zet when a charzeizr % avoilable i 1he silo Vhe
program can periodicully check this b with a [STH or BIT inslruction. Wher RDONFE is act, <he
prowvran should cmply the silo.



ITRIE is 3ol and SAE iz claar, the 12411 will interrupt the PIFP L] processer 1o the DZT] ceceiver
veclor address when RDONE ig ger, indicsting the presence of 1 chargeter at the bortam of the silo.
The ierrupt sorvice fouting can nhidin the charweier hy performing a MOY instroction fram the
ERUF, 1ithe program then dismisses che interrupt, the TR L will interropt when annther charactor js

availehlz (which may be immediaiely 10 sddivienul characlers were pluced in the silowhile the interropt
wis being serviced), Alternulively, e LLLeccuploser vice reuling maw I.'l:'-|'|'.l':lrlll Lix Lhe interrupl by empiy-
mg Lhe silir belare disimissing the L:l::.‘l'rupl

II' RIE and SAE arc bath set, the 1% will interrupe che FIXET pracessor to the DZL] receiver
vieclar wlhen the silo alarm (5A] bicin the CSH is set. Fhe 54 hic well be gop when 16 charagiors have
becn placed in the il since the last fime the program haos secessed the RBLUF. Acceseing the RBLIF
will cdgar the %A hit and the usaeciated counter. The procram should Tellow the procedure deseribed in
Paragranh 3.3.0 w empty the s1la u:lmrltt-:]]r in respanse Lo e sio wlacmoanterrupl. This will enswre that
any churacters nlassl in the silo while it s being emplisd ace processed by the proeram.

MOTE
1f the program processes anly 16 entries in respoise
to each gilo alnrm intercepf. characters coming in
while inferropis are heing processed will heitd op
wmithout being counded hy fhe siln 2larm circuit and
the sils may erentualiv overflow without the alarm
heing issued.

[T the ~ile agarz interropl o wsed, e peogean wil ool be inlerrupued if lewer ian 16 ciiareciers are
received. I arder w respond fo shorl messaaes during pericds ‘of modoeeate actieity, the D=1
procraun sfonld periodically empiv the sile. The scanning pericd il depend e the required respan-
sivoncss to received characrers, While the program s emptving the sile. it should gnsure thar DZLL
receiver intermpts ate inhihited. s should be dene hy raising the PIXF-11 pracessor priarity. The
siin alarm II'IT|:T'IJ|__‘.II; featnre can significantly redoee the PI2P-11 processar averhead required by the
13201 receiver by aliminating the nesd to gnter and exit an inlerrunt service reubine each Ome s charae-
ter iy received.

The leansadteer intecrupt enable do{TIEY controls teanscriteer interswpts 1o the POM-1T processar, 1Y
enabled, the D2 L] will ineeeept the PDIP-11 procesace 1o the [RA2LT teansmitier s rowpi vector when
e tracsmitter ready (TRIDYY it in the CSK s set, indicating that the 1171 55 ready 10 agsept a
character so be transmitied,

i3e Empt\-mg the Stlo

The program cus emply the 6o by repeetedly performing BIOY |r|-LrL~LL|ur|~. Crum e RBUIT w
lemmporary storage Each MOV izslruction will copy the Dolle: characier in e sio sa0 il will ner be
losi and will olear vt the fateom af the sile, allowing the ngxe character to move down for agoess by g
sibgogquent MOY instruction, The program can dererming when ic hes emptizd the silo by testing the
data valid hit in cach ward moved aut of the BBUF. A 2ero value indicates Lthal the s1lo hes been
emptied. The tesl cun e performed convemently by branching on Lthe condilvon sede Tellowing euch
MOV insleuction. A TST o BIT instruction must ool aceess e RBTUT becinze Lhese inairuclians will
cause Lhe next entey (o tie 5o Lo oeee dedn witlioul savine the cuerent bottoim <haraceer, Further-
i, Eellewing o MOV from the RBUFE, the nexe charactar in the silo will not he availahle far ar Ieast
L ks Therefars, on fase CPLs, the program must wse sufficient instrostions or NOPy wo ensure that
auccesmveg MOYS Trom the RBUF are separated by & minomom ol 1 ps. This will prevent o Nelse
inclication of an emply silo.



30T Transmillicy o Cherseler

The progris controls the DZ1] transmitter through five registers on the Lnibus: the contol and
statts register [CSR). the line parametsr cepister (TPRY, the hne erahle register, the 1zanseeiteer bufTer
{TBUFY and che break register (BRK].

Fullowing A1 imtishzation, the program must use e LTR Lo spect!ly the speed end character
format lor each line to be wied wnd must ser the master scan enable IMSE) Bil in Lhe CSR. The
procraen should sel the transmitler interrept enshle CFTFY bitin che ©SROGC 0 wants the BF 1L trans-
euilier 1o operale v o DTUETA TNLETTWRL DasIs.

The ling cnable cegisier iz vaed Lo enuble end diechle runsmissian on cach Bme. Qng Bic ia this 8-
regisier is associatcd with ¢ach ling, The proeram can sel and clear bits by wsing MO, MO R, SIS,
BISH, BIC, and BICH instructians, (1 sard iastroetions are wsed, the line enable register and the 12 ER
repslers an MR madules arg amultanzonsly aoeesied.|

The 1311 transmitier ia voricrolled by a scanoer which = conutgntle looking for ag ecabled Lne (line
ciahle kit serd whiclh has an emply TART leansmilier buiTer. When the scanner £ods soel o line, 2
ioads che number of the ling ineo the 3-bi transzit line number {TLINE] fizld of the CER and se1s the
FREI2Y b, imterropting the PIRP-1T processan il e TIE bitis sel. The proerses can clear the TRDDY
bit by moving u churscter for che indieated [ine into e TBTUT wr by clearing the line cnahle hir,
Clearing the TRDY hil rees the scanner to regame e seerel for lines nesdine service.

Fociniciate ceanamisgion o an idle line, the progrem showtd set che TCR bit for taat line and wail lor
the scanner ta request service an the Jine, as indiculed by Lhe scanner lnsding the mumhbar of the line
inta TLIME and seeting TRIPY, The progranm should 1hen Juad the cheracler w he transmitted into the
TOUT by weing u MUOGYH ivstruction. ICinterrapts are (o be used. a convenisnl way ol slarting upa line
15 L sel e TCR kil in the main prooram and et the normal vansmiller interropl reatine load the
chasaeer inie the TOUT.

NGTE

The scanuer may Mid & different line needing service
befare ot finds the tine befng siaroed mp, This will ae-
cur if ather lines request sevvice before the scunncr
cun find the line heing started. 'he program musl
glwuys chech the TLINE fizld of the CSE when re-
spondiog to TRDY to eresure it Inads characters tor
ihe correct lioe, Assuming Lhe poogram services limes
as requested by the scanzer, the scanner will #vente-
ally find the line heing started. LIF severn! lines coguice
sereive, Lhe scanner will requast service o prioricy
order as detertiined by line number, 1.ine 7 has the
highest priprity nnd lloe O the lowest.

To conlime lransmssion on a line, the program shoeld Joad the neat character Le he lransmilwed into
the TBUE each time e scunmer requests service for the line ag indicated by TLINE end TRDY. -

Lo terminate transmissicon an a lne, the program loads the last character narmally and waits for (e

seunner Lo request snoadditianal eharacter foe e line. The program clests the ine enable hit ag this
Litie daslead ol loudinge the TBLTI-.
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The nurenal cesz condition of the transmiticd data lead for any lne 15 the 1 state, The hreakl repisler
(DRED s uged o apply a continuens zero signal to the Fne Ome hitin this B-bit register is associoled
with gach ling, The ling will remain in this condition us long as Lhe bit remains set. The program should
pse a MOYE ingruction to aceess the BRE femscer. 71 ohe proerasn continaes 1o load charseszrs for o
ling &fter sceting the hreak b, lransmitler eperation will appear nocmal Lo the progrum despite the fagt
that na charselers can bz transmitled winle the line i3 in the continwous cera sewding slule. The pra-
ararn rrdy wie s Cassiiity tor sending precizely timed zero signals by setlting (e beeak Bit and using
Transinil ceady imlcerapts 25 a timer.

[L should be rememnneted that sach bne i the 12211 05 dowble beflersd, The program muse nat scr the
BEE hit tro woon o1 the two ety charastam precedinge the bresk may not he transmitted. T he pra
gram must alwo snsuce Lhat the line reiorns Lo the 1 slats an the eml of the sern sendimr period Defors
tramsmittimg any sdditional dawe characters. The Tollowing procedare will avcomiplish this When the
sOATINET Ty uesls strvice Lhe Orst tiene aficr che preeram has ioaded the last data characier, the proernen
should load an all-gcra characeer, When the seanaer requeses service the scoead time, the program
shouid se the BRE bit for the line, At the end of the 7ero sending periad, the pragram sheowld load an
wll-zera charastet 1o be rranamicted. When che acanner requests servics, mdigacing this charpcoer has
Bzgun transmisseon, the proeram shoold clesr the RRK it and doad the neat data character.

338 Data Set Control

IX511 medels with ETA infecfaces includs Jata »el conteal a3 o standacd (eatuce, The proeras: may
serese Lhe slate ol the cercier und cing wdicacor sigoals frem cach data set and Doy conlzol the stale ol
the dadu terminud ready signal to cach data sci, The program wses three Ebit regizsters 10 acceis Lhe
DE L] dara zot cantral lagic. {3ng bit in guch register is asanciated with eauch of the cight lines. There are
no hardware interlncky hetween the daiy set contrnl lomie und the receiver and trensmitter logic, Sny
reguaired coardmabion shoold he done under program conlral,

The dala termingl realy (DTE] register s 4 read weile repistec. Setling o clevring u bil in thes regesler
will turo the appeopriace DTR signal onooroff. The peosraim may access this cegisted with ward or byle
wtsleueinang, (1 ward instenctioas are used, the D'TR and line enable vegisters will be simullansously
avecssed. ! The VTR register is clearad by the IR signal on the Lonibus bot is not gleaced it the
[pragram clears the 10411 by setiing che CLE hit of the CSH.

‘U'he earrier register (CAR) and cing register {EING are read-vely ressers. The progrem cun deter-
mine Lhe corcenl slule ol the carriee sipnal Jor a lae by exominng e appropriale b ol the TAR
regrister. T can delermine the coeren? slate of the cing signal Dy ciaanining the apprapriale b alf 1he
ring repisiec. The prograre can exalnine these registers scparatcly by using MOYE or BITE instre-
Uons ar o cxpming thém as g gingle 1a-hit repister hy nsing MOY ar BUV instrugtions, The 12711
gata aet control fogic dacs nat interrunt the PIMP-11 pracessor when o carmier or ringe signal changes
state. Phe progrum shoudd periadically sornele thess repislers o delermine the currenl slalus, Sam-
pling ul o high raie is ol necessary. '

34 FROGRAMMING EXAMPLES
The following siv examyples ate sample programs far the A1 option. These scamples are presented
anly 1o indicace how the 10411 can be ased.



Example 1 - Toilislizing e HALY
The 1410 i initialized by A power-wp sgyuence, a resel slruction. or a deviee clear Instrietian,

Device Clenring the 1ELL

ARV (12757 START: MOY 220, DFACER et bt din the
(LANIN LY [UHH20 JdXET T conlral unid
[ 10k [ESLaRIE, ilulus regislec.
(11600 (12737 Is: HUT £20, DACSR “Tesl bicd.

o [N LER] (0020

(a2 E Al LK)

L IILINE Q11374 . BNE IS Jf hitd i will
set, the branch
seondilian 1 Lre
sand the dewice clear
siuznelion s sull in
(progress,

IIMTS LR HALT The devies cloar
Fanction is complels
and the 12211 hos been

wlearsd.
USSR = Conlrol end Stalns Register Address = tedl 100
Enampl:a: 2 - Transmit Binory Cooni Fattern on {ine Line
ool 012737 START: MOV 20, DZCSR :Set bit 4 in the D211
(X110 (OG0 weonbrel und sunlus
rEElsler.

(11410 16000

(%1 a0 garTaT 15 HIT #£20, DZC5R (Tesi bit 4,

O 106 (K20

Dgif) 2 [ AOLIKD

ONF L4114 [M11373 BPME L5 T hit 4 s =0l sel,
:the hrunch conditian
25 tevoe wind 1he device
:clear function is still
AN progress.

(LHIHE 12737 MOV #n, DZLPR ;Load the parameters

ao0Lo2n QLR for line 0. 8-hit

QotLpz2 [ 6£11002 seharacter; 2 siop hils!
110 haud

{1024 012717 MOv 91, DETCR :Enable linc

itransmitter.
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H e OCHHT |
aoIoan 160104

CINE052 HREET MOV am, GZLER B0l scasiner enable bir
o0 A0 Jvintha conreol and
00{035 140K _ statns regiser
Q0040 LIDSCHK LR R} Rt hinary eount

' spattern L wero.
G2 575 k% TSTDICER :Texl the transrmitler
(o4 1a 00 sready flap (bil 15].
(GG IN0373 BI*L 25 Ut beansh cenditien

Jie false, continug;
wntherwize tesr again,

QL0 TLIET WOVE RAL IR 1IR clawd chsracter o he
{010=2 Tl 18 stranamitted.

1K)1054 105 20K) TR JTnoerement binury count.,
{01056 TPHkIT BPL 23 M brunch conditieo 1=

Jdules, the inery count
pallesn s comalere,
102060 LYY HALT

RO = Kegister 0 = Hinary Count Pattern
IVAER = 18011 Control and Status Regster Address = 160100

DALEE = 15711 Line Patameter Repisler Address = TRO10Z2
P 1CH = 11T Trensmil Conlral Repisler Address = 160104
PDZTDE = DZI] Transmil Data Register Address = L6106

Examplte 3 - Trapsmit n Binary Count in ¥aintenance Loophack Mode, wit the Beceiver “0n™ in the
Incerrupt Mode ) . '

Output Received 1rata to Consele

11712081 1560000 CLRE RO &el hinacy cousl
0 e,

202 G270 i MOY 1400, K1 Her B L tofirs

1] 204 A1141K) waddress nf data
buler,

1611 200 {11270 MOV 25F, Re Jmilialice sluck

%1121 EAARRL] spainler.

2z 2737 MOY 9INT,BVEC 5ol DAL wectoe

L1214 00 ) g address o start of

onl2la (IALRET) A sreceiver interzunt
sroline.,

21 [KISCIET CLE(RVELC +2; SeL LD processor

(222 ME0yG2 ssrolus worod for VAL
'CCCCiver intermpt.

(W} 224 L2277 MOW 220, DZCER %ot it din the

o 226 [¥I06120) JAXA11 eonered and

tuluy remsler.

(Y}
—_—
Tl



(HH 24}
022
Ok 254
QL2165
QoL240

o242
aoL244
Qor2de

L 250k

anL2sa2?
QoL2s4
GOL256
CICRL 243
Ikl 242

0 264
0oL 266
QL2700

272
k274
0 276
0 LS00

CAkD 3602

TR0 LK)
(32737
(HI0020
[0
o34

13737
(31070
LaOEOZE

012737

(b0
LAkl
(M27a7
CHHIE )
TROLTK]

75T
(MRLY
103735

Ti0037
LECEDE
({1520
01371

LRIG T

i3

23

BIT #20 DECSR

BME 1R

MOY $PAR, DELPE

MOV 21 DZTCR
VOV 2130, 705K
TST DZESR

BPL 25

MOVE RO, DZTELT
INCE RO

BNE 2%

BR

314

‘Test hit 4.

JE b g e sl

sset, the branch
seanditinng is trg
;and the deviee cloar
Tometiom iy sl in
JPTUNTESS.

sLoadd the purarnslens
dar e 0 Sabar
wchasacter: 2 stop bis:
2110 haud: no
[parity; Teccirer om,
Lnuhleline
sleansmmiller.

Jurn scanner on,
.emable reagiver
interropts, and laap
nes back on themael ves.
Tesl the Lrunamiller
ceeady fup.

Jf branch condiiien is
false, contine
sotherwise test ggain.
Jload charweter th be
Lrumemilled.

Jdncrement Binery count.
1 braceh conduion iz
Falsg, the binaey ¢ount
ipEtrern is complete,
Wit ot Izat chutacler
dlranamitled g he
creceivad,



{1204
LKL

111 470)
wniz
4

HH 310
(HF 5240
(M 522

M 324
iHH 526
R 33

sl 337
(rlEid
(0N 3206
(0 340
(0342

a0l 344

Y Fi =

aLaviil
Thlkl I

ﬂ"'-"'l-""l

[T
IR

IKNEI2
31270
{111 410]

05737
| 77384
[0ETS

111137
I 77566
2ETal
LYK
QL 370

LI W P

T

MOY DZRBUF, (K1) -

CMP 2110577,
(R
BEO 42

RTI

MOV #1408, R
'SR THS

BPL. 15

WMOVE (R} TPB
CMP ELINITT,
(R1)+

ek ik

HALT

13411 Receiver Interrupl Veclor Addeess

[7ACRE = DA Contrl and Status Word Address

DZLPR = DZII Line Farameler Roalster {Write-Onlyd Address

DZTCR = OZ11 Transmit Contrel-Register Address
DETBLUFE = 17711 Tranamit Buffer Addresy

DARBLE =

11411 Receiver Bulfer address (Read-Only Reglﬂcﬂ

I'FS = leletypet Punch Stalus Bepisler Address
IPE = Telewspe Punch Data Register Address

“Urlelype is o ewisleosd frademark of Teletype Corouralion.

KN

Keceiver fnterrupt Sertiee Roulding .

SEore remived
eharaoter in memary
.eahle.
heck Tor lusl |
wharacler.

JBrancl cendiion is
sowe when last
Aeansmitved chacasler
8 Teceived,

EXir ranting,
Jnitialize pointer

e alard ol receved
sdata bulTer in memory.
sTewt L see il punanle
236 ceudy .

JWait, and resn again.
JIf candition is mer,
stransier character

o eomaole.

Cheel Tor Tast
selarusler.

:oal (nished iF
wandilion i wrue,.
Aaished,



Exuaiphe 4 Transmii and receivs in Mainjenance Yiode on a Ningle Ling
The swilch raaister bis (3WRN-SWEROT) hold the degsited dace patzern {zharagter)

QLA
QoL

QiLxd
FIC R IE
§ILLIIED

o

xaialg
1014
LAY
X116 2
24
TEITE2

(K1]6130)
0=z
70034
(K110035

1760200

012737
DEXI2

ECANLAES

012717
017471

L1032

012737
LRSI
EeA11400)
s
1617800
ICHI37 5

(13737
BTSN
LA 1018
(00240

112701
177670

STARI:

I'est 1:

MO % N, 122 TCR

O FPAR, GELME

ROV &N, DZCSE

"TRT DACSR

EFL_ Tesld

MOV HSWR,
DZTOUFE

MNOT

MOV $DEL, R

Select the Fré far
LTamE LI am.
(Chouse une ol ewuhl,
e ¥l selected.
wreleot desired line
paramcters far
stramsmirting line
emed turn an Toociver
ar that ine.
R-level pode, 2 sLup
hits, and no perity
sselecled.

2K band sclected
Mt 192K hasd is
;ant wsed by the
wustiimer but can he
sl For diapmirslic
pucpases Lo spesd up
(e Lrensimil-Teceive
deop Lo make it easier
i seong,

Starc sganner and ot
mamtenanee it 3.

Testfur it 15
JLransnller readsh

A0 braoch vosditio::
.s false, 1bhe Lransmitier
g ready; if trog, 1y
shack and best aguin,
i Lhe Lrensmil
seherae Ler (rurm Che
swileh reeisler.

o eperation. This
dacation can be changed
a3 hranch instruston
alanly peat 2ol
sdesired Creplace NI00240)
seetth Q077200

Delay eqquais a
weostant thar will
sallonar grough titne Sar
the recenver cons

(lapr Lo sel helore
cecveling e Lesl.

‘The walug will chanpe
soeith haud rate ano
procexsar. The
onssen L ren

sraad Jor 192K buud
e a PDP-1]705,



42
o034
(k1 16

T
OS2

HIT
Q0 (38

0| (e

TSTEB OZCER .

Bl 1%

iNC R
BML TEST 2

MOV LYY REULE, RO

HR THST 1

Tl bi 2 (receiver
.domne flag).

X hen the branch
wwondition 1 Lrue,
JLhe receiver done
iz 15 seL.
dincremeni Jelay.
e Branch
roondition i teue, the
rdclay is ool finished.
Head the 1Y L]
rreceiver huller to
remsker -

‘Lo back and

lesl miruin.

Fxample § — Transmit and Reccive un a Sinple Line Using Sile Alune in Muintenance Mode

Q] 2008
(I 202
0204
20
Ao
aoaLa
a4

G0l 216
[H11 220

o2

LA] o

[H)T 226
(K31 2300
AT e
(W11.234
(W112 36
(14 240
(1]242

1X11244
[¥1124A
(11250
1252

(17254
(M 246
00 260
| 262

MOV #1100, Ré

MOY §I8, TY R

LR TVRO =2

MOV zDOUF. RO

5 TRt A A

MOV £17470,
DZLIR

MY ESI050,
3R R

BIT #2300,
DZCER

RED 13

MOV DIRBUT,

(RUM
M ri*
P 3]*

Anitialize stack
poinTer

JInttialize transmstar
vectnr address.

JTnitinhee transmicter
SPECLUE TrOuESST sLalus
sewrrnd,

‘5ol tivst address ol
dinpitr dara table

inka HiL

JTinakble hine 1
LTaTsniLLeT.

‘Sel up line pacainelers
and uen oncthe proeiver
winck for ling O,

(Enahle sranematter
anterrent and silo

calarm. Turn on

AT dll IJ. m il[]ﬂﬂ[lklll'i.":.'
e, _

TTest for silo alar

:Luop untl silo ularm
Hlae sels,

JRoad YL silo
reoeiver huffor aurpu,
;elay b allow neste

awnrd n sl wr Nler
adarsn L Lhe silo
Aaulput.



O] 24 [T BMI 2% iTata valid sct gavs
sthut ward s gond,
‘za buck lor mare.

[HH 240 227008 MOV JDBULE, RO ;5o hus been emplied.
Loive Sb IN17 30 Reinitnalize dula

‘table address poinler.
X2 oanTed RE 1% Do it agaia.

Transmbicer Inleccupt Service Routine

nz7 112737 Kh VOVE AT, XETEUF ‘Transmil
127 L0252 wwharacier 252
(X171 351Kl 101 0
F RN CRInz ET1
Duls Table
1304 (00252 'Word L
1300 (11252
(340 10025 Word 16
1342 252 Deata valid
H T
wcharacier is
sinea id
MOTE

It is pussible m gt mare than 16 words hecapse they
are belog put inie the silo simultaneowsly with the
reading of the silo.

1-20



Fxample tin. Ccho Test on a Single Line ( Tramsmil Received Drata)

LNy

(RAREYIERS
BTN

CHO [ 0
Q0
QO T2
HIHE
NHIHE
CIb] Ch2 0
(0| 22
a0 iza
CIH] 2

LI LYALY
AL REERS
0053

LR
LK)
(110042
K105

L1946

2y

(11151778
PROLEZ

b 2737
CHHIELLE
(G164
e
BLAEE
[ 100
JLNEER
[0
[LXL3Th

00a7T 3
1601500
100373

AT
TalbI T2
FIGOST
ALK

(EAINEL

S1ART

MOV #PAR, DZLI'R Load line paramaeters
ar ine being usesd,
dane 2, B-bis

ohuracter, 2 alim
sbiLs, nw pority.
S0 bawd, wnd recuiver
selogk on
MOV _1!-5]_]_I‘-:]_-'.,‘ DATCR J1arn line 3

JhrEmam e o,

MOV n, IEAUSH ‘T urn scanzer i
depl CSR-5)
TS5THDRZFCSR Tost Shit T fin
. RN R
BIFL IS J7 it T s mar ser,
a1 Tk and test again,
TSF 1A SE Tesl{hL 121 Tar
TREDY
HHL. 2% I LS bE ol eel
(ea pack and 1est ngain,
MOV EBL F. D tRead repeived dute
e i B
LAY E RO, 13 THE s chyracter
dnw DEN TRUE

soewrster Lor
Arurnscocivine.
BH 1% Lepeal.






_ CHAPTER 4
DETAILED DESCRIPFTION

4.1 SC0OPE

Thi -L-|1.J.'|'.I|.I‘I.' vunlaing delailed descripticos of DEL L civcuit opecalion and signal (ovw i eleo Sescribes
L T2E s interaction with external devices and how i aperales @3 i comaannt of a PLP-LT svetem,
The lesi is supplemeinted by referenecs to BIGITAL cnginceriag dn'ﬂrm@-:-. and spccificatians, sim-
plidied diggrams. and appendioss, .

The 12711 supports P trpes af output hee interfeces: BIA and 260 maA boop, Bach hus g separate
mochilg wich the fallawang difTerences. :

1. The M7319 madols (TEAY supports hree cnodem conlool T2ads (data lecanmal ready . coroier,
und ring indicator], Tee M8 14 module (20wt Jowp) does ool suppoct dhese siocal leads.

2. The reccivers and ovtpot deivers are different for cach ovoe,

1, Theling interfage eable, turnaround cannectar, and distribution panct sz different. Tor each
ty .
| Jospits thess dif lerences, the Timbus mmierfaces Tgie, seenner e, and oulpul control e wre ideni-
cal andd Lhese areas will lh-:rulc:r-: he discasned -;.'111-;.,-: Tur beth mudoles.

4.2 LINE-TO-LMIBUS OVERALL DATA FLOW [RECEIYE)

Whert recelving dara from a erminal or modem, the DZ L] modnule interprets 8 seeial darg stecam and
merfarms a serial-to-parallel conveesion betars transfarring the data to e Unibus, (Rofer to Figere 4-
1.1 Bach sceial line, REC (0T, conncers through she distribucion pangl tr connestar J1 The re-
ceivars maich che incaming siansl levels toochys nf the 122407, end the deta is fod ta the receiver conorol
logic, where it passes throueh 5 mamtenunce cortrol mresit which sliows the 12217 to “receive’ sy
W LTUNAMISSHINS during maintenanee tesly,

Froa the ceceiver consro? Legie, the dara iz fed ndo the approoriate UART tar the secial-re-paralicl
conversian, A pavallel data foemar, corresposding to its serial Input, 9 moved 1o o FIFD siorape
“tank,” called agilo, which has o 0d-character capacity. When requested v the processor, cach char-
aptar ie pead from the bottam of the gilo (HHBLEY. The remaining characters sift ane posision down-
ward and zhe read chariewer s multiplexed throweh the hus drvers fo the Uvnihus, For the MOR19
madule (ITAY, the mudem control siecnals (BT and OO0 Gor ewch hne are tooted ditectls w0 Lhe aulpul
mullipleser.

4.1
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Figure &1 Line-tn-Tinihoe Data Flow [Reoocive)

43 UMNIBUS-TO-LIME OVERALL DATA FLOW [TRANEMIT}

During a rransutit ¢vele, paraliel data is browght in fram the Unibus for transmission 1o onc of the
gight terminals {ar madems), {Reter to Figure 4-2,) The 34 bus lings, BIX {151, are fed through data
transeeisers and distrihuted ta the device registers and UARYs, When the [N 1 is ready o transmit, &
charagter 15 road fram the THLUF and |oaded into the appropriste [TART lor the line. The 1LJART then
nerfarmes the parallel-to-serial data conversion, adds the desired churacter control bits, and sendy the
daty tn the selected transmission line throueh e ine drver, and subsequently Lo the medem ar leroinal
connested 1o Lhul line. The hresk regisler connects directly 1o the deivers, Selling Lhe break Noeces the
drivers endo 4 coniinuows e sending” condilion, The DTR modem conteol lines (M 7812 cnlv) ao
directly 1o the ElA deisers. .

Tx COMTRIL
T OC s
_ﬂ-} ! : L
- ECAKW
(T0G . TRaMN B-'."__
4 . I i TOR [ e ] MBI ! ' E2TE PALAIE W
K RO HEDD| Ft:ll'ut-l:i:ll Lol (it gp-pr I DR iVERS : FNEL [—- O o ELE
al TEJF ; I
a S
! | o K]
| ' T *
RALTFE0 L e, SR, ara LFR
- R [ L -5
TR | _
EL |"=:5] A | B —_
IREAK
IT {_
P S0E0 | OUTR fWTRIB-ECS SHLY? |
iR

“1=< EpQ

Fipure 4-2 Unibug=to=Line Daca Flow {Transmif]
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4.4 FUNCTIONAL BLOCK IXESCRIFLIGM

4.4.1 Unibus Interface
The D11 Unihus interface pravides aceess Tue the DZ11 svslem o the PTT- 1] T_-].I]'.Illﬁ Adl sianals

thit pasa hetween Lhe Taibus and the DL are outed 'hrLrLu:h Lhe tntecface. This lopic can be di '-.1-:Il:|:l
int three mujor ureas: addreess selection, dala transcelving and muliiplesing, and terrupt sontrol,
These ure shown in Fipure 4-3, The interface logic performs the failaowing fangtions:

I, Selection and recognicion af che 130171 addreosses and deviee registers

2. Determination of the 12411 mode ol aperation with the POP-11 procssor DATTor GATO
ward or hyte)

3. Hundbnge of Juta Lo wnd [eom the device reaistecs ond other DZL] conien] clamsnis
4. Coarrelling interropts heregen che 12417 and PIXP-11 processar.

4.4.1.1  Address Selection - 'T'he address aelection lopic detzrmingy the 13211 deviee address and rec-
agnizes that address when i appeary on Lthe Tinbus, A recopnieed address mdicates Beal ihe DET L bus
ticen sclegied hy the processor ot snether bus “mesler.™

The desired address 15 selected By switches (hat correspond 10 Unibus addeess aits 43 through 12
(Tirure 4-4). Bis 13 throueh 17 are alwavs decoded as binary 1s (Figure 431, Birs 04 through 18
determine which device register is ta be selacted, This bit scheme allows device addresaes from THIO0K,
o L7777Xs. However, the DAL uses anly the floating address spacc from 160010y i TA3TL. A
detailed description of 12411 address assignmenty is prosented in Chapter L

#.4.0.2  Imberrupt Cueirel — The interrunt control loeie hundles the procesyor to Unibus tn 12211
dialoeue Lo peranl processor inlertupls. T he lome genecates Lhe veclor sddress und recsivas interrup:
commands Trom the TSR, The DZETE operales al poionly levels 54 (receiver ard 58 [lranumilier).
When 1wo DEZ1L madules are uzed, tha (s module (slal 11 has proocily over the second (slol 27, The
prioricy inagrt gstablishes the DAL priority lovel by djmtlng the Toilus secuesl and grann sizgonsls
from the :-I]'I]'ITI'I-|_‘.IE1HTJ: L.nihug fincs to the 120411, A scries of switchos pn::rmu altcration of the vectar
address to auil programming requirements, Kefer tn Chapter 3 of this manual for weetor selecrion and
asslernrrenl.

d.4.0.3 TFoara Transcelvers aod Oncpuk Multiplesers [Firone -0 — The dule trunscesers and oulpul
multiplexers contrel data tlow to and from the Unibne. The 30 muitiplesers selecy he centenls ol the
CSR, EBUEF, TCR, and M5RE {MSK 1ot nzed o M7TE14) for transmission 1o the Unibus, The seclar
its ate also tranaferced to the Lonibua by che same logiz, :

4.4.2 Scanner

The scunner penerales Lk sixoels Jor ransmiszion and recention of data between the Loniboes snd
CARTs The scanner timicg sipoals coiaingtle at the 3008 M1 clock, 4 comumsosly runsning stz
that is inverted twice o vicld MASTER CLE L and MASTER CLK IT pulsss. Thess pulses conlzal
the band race lagic, and a divide-hy-five sountcr vaes the pulses to pencrawe the CLK H pulacs ihat
drive the phase generator logic, Ling anmphing oeears during & 4.0 w3 peried. which is divided inco four
eyusl phases. Phase 1 Inzpers u ine counler, which praduces the SO & B, and O line-sclect aipnals,
Fuch line is sampled sequenlially. (Reler 1o Fipore 4-7.3 Phases 2,1, and 4 ure used in the receiver and
rralsmi corleal secioas and wre discussed in delwl in Parwpraphs 450 and 4.2,
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443 Universai Asynchronous Receirer-Transmitter { LART)

The UART is 4 complete intepraled siveuit subsystem that transmils and receives asvickionots data
in duplex/half-duplex operalion. The wansmitter snd receiver operale independetlly and thus can
aperate simullaneously. The Lransmitter accepis paralle] binury-zoded characlers and enrverts them to
reriad forrceals, and the eeceiver performs the revense operation (serialdo-pavallzl), T he L ART requires
severul contlel signals to properly time il opeculion with that of the remaining 12211 areuilry. Euch
UART is a [412 integrated cireudl, and vne chip is used for sach ling. The baud rule. charucles lengih,
parity mede, and numhber of slop bils are selected sxternal to the TART. Thgure 4-5 presents o block
diagram ol UART operation: a miore detailed deseription of the UART 5 presented in Appendix B.
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4.5 NETAILED B NOTPIONAL DESCRITPYLON

4.5.1  Addreys Sebection Logic | Figure 4.9

The switches and resietor netweth shawn al e left of Figure 4-9% prinede o reference vollage 10 be
wied by Lhe voltsgs comparalors. These vollages aec comnparzd with Thnibos addreess bile AD3 iheough
Al 1,1 Len a switeh in onen, o high-leve] soliage i3 compared o the moemieg addeess bit; whon a
gwitch is closed, a luw- level voltage iz comparcd. The outpuls of Uhe vellags c-::umpﬁn oFs aTc wire-
AN to provide s single ontput thar is ac a high level when ke device is selected. This anly heppens
when che vallages on all theee valtage comparators nuateh; sthersise, the cupur remaing low and the
device will nuet ruspand For cxumple, il BUS AQ3 through BLIS A0 are sca high level wad BUS ALl
and BUS A L2 arc at a fow level, w mulch oy cccures if switches 7 throweh & wre closed and swicches 3
and |G are open. From che -.-::n]‘:-:. g COPArEtor sirenitry, the autpul is inverted and used by the device
response logic and the regiser select and contral lagic, and 15 also senl Lo the multiplexer zontrol [

(Paragraph 4.5.5).

The devize respanse Lopwe peovides a delay to slave syne i zllow Tor decinding and sirobong data, LD
CATA H e delaved an uddjl.u-',ﬂ L) ng to allow cthe TTAKT: to decode inpon data lines, O onsral
sipnals from the TInihus ure galed 1o sclect register load eommands in the repistes select and conerol
topic, The sutpul of the vallage comparatars enahles the repster luud sipnal ovtput.

4.5 Recelver orerrupt Centrel (Figure 4-140)

The receiver larerrpt signslys the processor when the DZ LY receives 3 chatacter from Lhe terrainal 2ad
sloees the character in she BBV [silo hulfer]. Afier processing by the Hih T, the character is loaded
o the gila, and CSE kitd? (RDONE) is sely, RDONE causcs generation of the RINT signal. RINT i3
fed e the roceiver inwerrupl Jogic und the BR sipnal is cranamitted w Lhe processor viv the Toibus ar
priavicy level 5. When the prucessor staing gocs below level 5, a BGS signal » rovted throngh the
pﬂg.ru;} wsert {on lhe TZ 1L modnle) 1o the Bé i inpuc of LI"': receiver inierrinl Slup, cansing ponsi-

atian af MASTER. BUS SATK, and BLS BRSY. The MASTER signd i3 inverted and paced to oreats
BLUIS INTR (oc transmission ta the Lonihus, 1he receiver inlecripl s also covsed oy silo alarm . INTR
is erealed L steobe 1he vectar address to Lhe Umbus Lroan ihe curput data mulriplexer.

453 Trapsmircer Inferrupt Comtred (Figare 417

The transmirter inwerrupt orours whent the DZ1T is engagcd 1'11 u:'IHT“i crer tramsmmigsim and Lhe proces-
siar i3t e firperrupeed e requesl additicosl data tor ceansmission, The interrunt secuence beging wilth
assertion of TRI1XY with TIT set. which pencratss (e 118 1 pafse, TRETYY 15 the result of the line beiag
enablee and the transmil Butfer for thac Line being able o aecent v -;.'hdr.-i..,lcr The TIMKT su_znal beping
the pvm.:mw-[}zn intercupr dialogue wia the Linibus, T'h:: Lrucsimiller inlefrupl priocicy 13 lcgs than
that a1l the receiver therefore, bus grants ars recerved only when a cecsivel J..ltl::IIlI["L is ot in process.
The trunsmitier intermpt lagic sauses generation of the same sipsals a3 the reeciver logic, including
sleabing the vector address; however, the tragsmitler vector Is located ewn wards alter the receiver
vevlor. Far cxpmple, & receiver vestor of 300 auematically places the tranamitter veclur al 504,

454  1rata Transceivers {Fipone =113

The daty trameceivers allow the data to flow direstly 1o und froem the Unibws. Lines BUS D F5040}
convert Informaticn and contral data on the Lnibus or Lhe preper Tevels used by 111:: DZYL ard are song
tor the device repisters b way aof K13 (15000 Inlormativa back to ke Unibus is presenced o the
leansueivers along lines 12 (150D, which come From the eulpt date mutiptexer.

4 5.5 Ouprpuwr hiulbiplexers [ Figore 4113

This Jagic contrals the Mow ol mformatien (data and interrupt vector) fo Lhe duly leansveivers (oo
aniput a the processor vin the Unibus. The o upt gontrol leeie sends TNTR b contral whether the
veotor hits or data are T be sent 0o ohe dare cranaceivers. The INTR ulets proses Jowr Lo gend woetor T,
The processur seods oo lings, BUS AQL nod BUS AT these wre mvected 1o Decome BAT and RAZ,
which drive the multiplexers’ select lines. When o malch condizion exists in the woltage comparitors of
Lle address eaicetinn by, sipnal 8EL i ceeuled. This sighal, AN Dod writh RO - tae mmverled TITS O
gsignal from the processor (DATT bus oycle) - pates the seissted register to lhe Umhies data lrans-
CBIVErs.



4.5.6  dzceiver Condeol Zogie [Figore 3-12;

The wperation of loading a character ince the sile and reading (ke RBUT iy tinigd by the scanmer. As
shown i Fygore d-13, @l the trailing edge of phise 4 (leading edae ol phave 1], the z2zanpner is in-
ceelnenlid W the next ling for sampling, Dring phase |, the dacs available (DA fiag iz sampled. 17 the
flap i seL und thesilo is not Tull, & shift-in {SB1) pulse (lesding cdge af phase 2 moves 3 ¢hagacler feom
the UART lor ehat line to the silo. A che teailing edes of phase 2 {staet of phase 14, the resel date
availabie {RT2A} pulsc resels the DA Rag if 34 ocourred during phass 2. Phuse 2 terminates the RDA
pulse. The Umbuz initiates 2 churavter shift aut of the sils by reading te RDUF (Figure 4-14),

4.57 Trypsmit Control Togic {Flguse 4-15)

The: transmission of w churacter from the DZ11 is primarily conteelled by & netwark ol logic circoits
valied the transmiit contrl section, This nevwark genersates the tienieng sipmsls for jing seleclion, LIAR
cuntrol, and data Laasfer Lo the modem or tecmins] connecred 10 Lhe 12211,

Witen the TBMT zignal goes hiph, it indicates thut the ransmicter budler Tor the UART beeiaz yumpled
s emply. TEMT s invertzd and stzahes the apprumciate line cnable (LIMT: 0-7) signal theougk the
logic. This aceurs nnder the conimd of signale SCAN A, B, and O which provide the proper selected
ling, The trunsmitler coniral ooeruls=s in faur phazes (Tigure 4-10), The phuse ! puise iz delayed 50 ns
to allow propugulion Hme thiough the areuic and (9 aveid Tace condifions, 4« phuse 1 ends and phage
2 beginz. the deluy ensures that the proper linz is lztched up al the 8-bit addressable lureh heforg data
changes, After passape through D-tirpe Mip-Gop chips, the Line select duta reaches The prinrity poocder.
The priarity coooder vutputs signals TLINE A, B, and C, which are rent 1o the cetpui dats multi-
‘plexers, Stanals (ot the priority crcoder inhibit gates feading the elock for (e Di-1vne Mip-ficp chips,
This prevents the inputs 1o the priciity enceder from ehamgng ustl the line has heen serviced or
disuhled hy the programmer.

Clharacler lransmisgion 13 alluwed for the first 400 is of phuses 2, 3, and 4 during CLK H pulses anly.
[uring phuse 1, transniission Is inhihited to allow sempling of line edable bits, Qatpots feom the
Character Loaded Flip-flop and priority encoder aze used o generace the lransmit ready (TRDY D
pulse, which signiltes that » ling (s availuhie for tranamissivn. Trunsmizsion is inibated by loading ihe
tramamic hirffer regisler (TRUF} This vouses the Character Loaded flip-flop Lo set; TRIDY H draps
andd cromot e asserled again wntil this Nip-Mlay is cleaved. T |l conditions for Lransmiesion arc satie-
led, 2 30 s one-shot aliows dats strabe (DS to the UART. DS lowds the comtents of the TRUF nra
the TVART and | ranemivsion starcs, The socrect T8 plse is & function of the TLTNE uutputs from the
priveily engader, Priorily level 1s achieved in the pricrity encoder by having cach ascending numbcred
inpul teke prioricy ower the inpat with the lower number, The 300 05 rulse isalsg paled w pin 14 af the
5-bil wdilressable lateh and opens the iatch sclected by input pins 1, 2, und 3, During phoses 2, 3, and 4,
thiese inputs ure the TLINE biw from the priority envisdes; the dara, mpul {min 13} iz a0 pround leval qo
thxt the Julch for this ling is cleared. In addition, the pulse cquses (he poority crcoder to e o ulter
it times oul. This makes pin 14 of the priority cocoder po high and calises » elack outpat from pn 17,
{33, This surpul uplstes the 8=bit cegister fram the addressable laten outpuls and presents a mew sel of
Nputs 1 the priorily encoder, Pia 410l G2 alao triggers o U50 ns ang-shot, which allowe far PO -
lion delay and data seltling dme at 1be prionity encader inpuls. When this delay times aut, flip-flop G,
pin 3, 15 eleared and G2, pin 4, is disabled. The output of this gute pres low apd Lurmy the priaricy
cacoder om.

The purpul nf T2, pin &, sates e reast Far the Churecier | aaded fip-Oop io clear for the nexl lrany-
migsiow. I anuther line is ready Lo Leansmit, pin 14 of the prinrity cncader will pa low apd the TRGY
signul will he reasserted: The TLAME sipnals will contain the value of the nest line ready for teansmis-
siom. If Lhe line enable bit is lucned off, the 300 ne pulse ocours but 1o TS will be sent ia the UTART
becatse pin 5 of G4 iz low and disublas G35,
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458 Registers

The DZ 1! uses four device repisters o a mannoer that viclds six uniguely aeecssibic registers, each
huving a 16-bit word capacity, The six diserete regisrers temporarily store inpuc/ontpus daca, cetablish
DZ 1 | operating statuz, and monicor contral signal conditioning. cpending an the functinn af the
repisior, §5me arg aceessible tn bytes or words: others are rastricted to word-only operatinny., Since
rcgisters gan be resd or wrilten into, the ssiechon of elher 4 resd or wnle operaten ellows lwo of the
devige registers to functiun as four independenl reeizlers

The subsequent paraacaphs describe the operation of each 13211 register, Refor to Chapter 2 of this
el for additional infermation regarding register hit assipnments, bit functions, and programming
Lecliniques. .

4.5.8.1 Control and Status Register - The comtral and stabos Temsier (CAH]) somprises Lee 1415175
chips ( Figure 4-1 7). Additienal gules urs ueed Lo conlool the reester and genéruie sigials thut ure CSR
bics hut are ol slored i the TALST T chup:. The Unibus lines, allee couting througl the DAL ] bus
transoeivers. ditect e opecation of the DZLL i accordance witli the PDIT-11 svstem fequircinents.
Bils RD ¢03:087, RDIZ, and R4 arc stored in the CSE chips sinee thay avc read or writc hits, The
CAR i conteolled by LD HUSR, LD LOSK, and LY 8K signils from she adodnzes seleetiom logic,
Theze zignals are gatcd to the CEE chips to vield seloction of the upper (HOSE) or Tower (L5 H)
portions of the register, The RIMT and TINT signale are prodoged by the AIUTT UL of the CSK and
other logic that roocive signals regoirgd o penerate receiver and tramsmitter interrupt commandy.
TheS T i resce by 5 RBSET L. pulse io the € 1R inputal the shipy. Toe LT) CSR Mj_TI.-J.l. activutes both
CER hvrees and wecomplhizhes the ioading ol the enure C8R . Severa] bic (00, 01, 02, and Jljn ute 161l
uszd anid have no elfect on D21 ] operadion.

4.5.82 Receiver Bnifar - The rociver hotfor {RBUF) iz & read-only register thar containg the resgivod
charaeter (lowser Bvte), the reeeiver Hne number (hige OE=100, and fur chatacter-conditian signalg
relaling fo cerors in reception Chice 12-1355 Bit |1 i not wsed in the RBUEF. The RBTUE read command
is penerated in the sddress select lngiz. The RIY R BUF siznal is inverted snd Ted Lo the reosver control
lopic to canse the first-in character ol the wilo ta be reaid [rom the “hottom' (RBUT) af the sl The
crailing cdge nf the K1Y RBTIE commeand causes o SHOCH signal Le he sent to the silo Lo shell the nexl
character diown through the 16-churucler poesiiions. (Befer Lo shee! | ol eocieerme drowing
MTRI9A1-T or sheel 12 of MT314)

4.583 Line Pavomerer Reglster - The line parameter register (PR is a writc-anly seamens of device
register 2 (Fipure 4-i8), The LPER contains varigas line peramncters sech as ling number, character
ferglh, siep code, parity, InA11 and rate, and a resgiver-on kit, Bits 13-15 arz nat used. The L1X L PR
sinnal iz generated b the aodress select lngic and fed e s S04 ns ane-shat chat drives sn 8-bit sddriss-
able: iareh and inhibite %5% M from being asaerted on the Tribos. The lateh i open und the LIXT3ATA
L. gignal ta gated to the prvper TLART, selecled h_'.- BT (24K Thiy s the conlrol strobe (C8) sapenad
thut lowds the bne Titumeler duta for lh:-.Ll Ime jegr., chacucler lengld, swop bils, whd purityl. The CS
strnal ovewcs opproaimately nde ey 1nts e nlibi 387 ﬂgnal l_h.Ls allewes proper data setup time
Tior the YTTART inpule. Refer to Fignre 4-1% for the timing of the C8 signal.

The secand latch recccds bit 12 and tutos on the receiver clioclk (ROCLKY for the sclested ling, Bits
throngh 11 are stcobed into the bavd rate gencrator chips by the C8 pulse. The output of this chip i=
the transmitter clock (X LKy, which i cated by the conditiom of the autput Prom Lhe second lateh to
aive the RO K Tor the LART.

584 Transwmit Conteol Begister (Befer to Eopineerice Drawing MTE1Y-)-1, shecis 5 and &, or
ATRI40-1, shects 6 aod T) - The Lrdnsmit vonteo] register (TCR) I3 a read svwoeite fegister that comprises
Tur 7418175 chips, vwo tor the low byie (ling transmizssion coable) and twa for the high byre, The high
byte is used on the ELA wersion only and courdins the data cenminal ready (TR flags, Seting or
cieariog 4 bit in shis byte will twrn the appropriate iYIR signal on ot off. The low bevte conesing a line

4-3%



enable hit for eack line. A set bt allows transmission eo Lhe corresponding ling. The register is con-
tralled hy 1. D TCR, LD LTCR, and LD ITCR signals from the address select logic. The inputs ¢o the
register oripinate Mrom the Unibus lines end pass throwph the bus transecivers. The low byte of the
TCR is cleared by RESTET L and the high byte is cleared by INIT L.
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4,585 BMpdem Status Register (MNot Used for 20 mA ¥erslon) - The mademm statos repister IMSR) isa
redd-anly segment ol device regsier & The MSR shown b Figure 4-20 examines data vclative to the
gtatus of modem operalion en each ling, sueh as ring indication {low byre) and garrizr-on flags {high
byted. The register s dyiraic in thar it represents the current staze of these lings, These lings must be
conbimueusly moailored as transitions on them do nor causs incerrupss.

4.5.3.6 Transmit Idara Register {Refer (o Engineering Drawing M7E190-1, sheels 5 and 6, or MT814,
sheets b and 7] - The transmit duta regisler (TDRY 1% 2 wrile-only serment al device cegisler 6. The
TR, using four ML5175 chips, comprisss two bytes; the low byle contaios the character (TBLIE) 1o
bic transmitted, snd the high byle contains the break {BR K bils foe 2ach line, ¥hen the BRK bir is sct,
the line tranamity weros conlinwows]y. This s acoomplished by & WAND pate for cach lire that reguires
the AR K sipnal and STHD (serial data oul) to peaduce the TEANS -7 L signals, The TR is cleared
hy the RESET L pulse: for characrer lengths less than cight bits. the character must he right-justified,
ay the moest significan bits are forced to zero, The TR is contralled by LI HTDE, 1.2 LTDR, und
LD TDE commands from the address select logic.

| 22 EN
I el Ly i an BT i
SUrHgL T
wzTRamen: | EL.. AT EERRCIN B
A E WO WY . —_—
FasEL lnw s - R d-7 |NLLTIFLEHEFE o
3
| — - — I

Al

Fizure 4-20 MSKE Diaptam

4-29






—

. CHAPTER 5
. E AMAINTENANCE

51 MATRTENANCE PIIILOSIPIHY

The D211 maintenance philosophy assumes that proper and regelar prevencive mainteranss can elim-
inule sl eguipatend fallores betore they ocewr, The DZLL medute is designed sn that moedule replace-
el can restoec (e svsice o aperaring status in minimum time. The gorreclive mumienanue
proccdures cantained in this manual are designed o azust Field Service personoel i detecling co-
poncnt malfungtions an the 2211 module and ensunne proper DE1 | operailon within the integrared
system. Priar to performing ke provedures cutlined in chis chaptee, Lhe material presented in che
praviowi chuplems should be lRoroughiy underaieod.

5.2 PREVENMTLIYLE MAINTENANCE :

Preveniive maintenance consists of taska performed at perindic mtervals to gnuere proper eywigoest
aperaciea and minimum unscheduled downtime. These fusks conaast ol ronmng hippoesics, visnal
inapeetion, operational checks, wdjusimenty, und replucetesnt of mucpinelly opecating compenenes.
The prevenlive muintenanve schedule depends va the environmental and operating conditions that
exist at lhe inslaileliod site. Normally, preventive maintcnans sonsists of inspestion and cleaning
aller avery GO0 hours of operation or every 4 manths, whichewar accurs first, For extreme conditions of
lemperaiire, humidity, or dust, and =ith abnormally heavy workioads, morg Treguent maintenance
may be necessaly, [tis recotnmended taat the 13211 diapnnstiz (M AINDEC-1-DANDZA-RTY-PR) be
o onee a weck &5 part of the normsl prevontive maintenance sehedule.

33 TEST EQUTPMERT REGUIRED
MMaintenance peocedures lor the DZ! ] requive the 1est cquipinent and disgnoscis pmgmms listed in
Table 5-1, in addition to suasdard band toels, cleancrs, test sables, and prones.

Table 5.1 P'est fupaipmen: Eequired

E.quiilment S Manufactures ' . ) llenig.mtinn

i ultimeter TripieLl ur Simpson Model 830-MA or 260

Osaallosco pa ~ Tektronix Type 433 ar eguivalent

Module Fxrender | DIITAL . WUld Hex douhle-wided

W adem Contral Connectar DIGITAL HIEs or 325

Dhavrnuslics DICGITAL MANDEC-11-13F D74
MAINIEC-TT-12K17 4
MATNDEC-11-DZDZR

Stapzrered Turnaround DIGITAL TI32T ar IT1LH)

Conneslar

*HI27T rmuy be vl o place of 113371,

L
]



Gd DX MAINTEN ANCE S0FIWARE

The DZ 11 makes use of throe dilleren sollware pﬂ:kag_n:a. which disgnose problems oo the moduale
level: werity opoeatian g the system level; and verify operation aver a communiealion’s network: ¢han-
nel. This software ingludes:

1. The TXAN diggnostic EAINDEC- 1 1-0221007.4)
2, - The DAL system soliware exzreiser module (M ATNDEC- 1 |-DXDEA)
1. The inlerpricessor ost program (CTEF) overlay (MATNDEC- 1 -DFEDIE),

55 CORRECTIVE MAINTENANCE

The corrective maintznance procedures arz designed to aid the mainenance technician im selaling and
repairing fanlts within the D711 wodule. The lechaician must therefore be eguinmed L determine thiat
l]]-.-‘.- DZ11 i, in fact, ai Tuule

The dﬂgnmr,m T OETRTS Carnprise the basic toal used by the technician Lo salate lonlts. The disgaos-
ties exeroiee the TAZL ] in four distincr maintenanse mades and prowide printools indicating the resulss,
The printouls paint e technician to @ particular lopic urea. The techuiician tI'iEr' uscs standard test
I:r.lulprnr.:nl {c:mumu.,apL and probeh to farther isodate the laull 1o 2 specific -::.un:uu comprnent,

The [ude maintenance modes ame;

Lnzternai Loophsch
Sraggered Lanpback
Externa] {ETA anly)
Cm-Line wilh Terminal

i TR

551 Internal Laopbnck R ode

This moede is run firse hoeause it & Lthe simplest. Bit €3 of the contral and status repister (CSRY i sel.
The outpw scrial data from the TART: are lurned arcund inta theit resprctive senal dela mpuls. All
lires acc turned around simullanecusly, bot bypass the ELA level converters (or 20amA lowp cirenilsh

552 Staygered Tuvpiack Bdode

This mode utilizes Lesl conncctor HI2T1* for the EIA vepsion, or T3 [or Lhe 20 mA loop wersion,
The stgepered loopback is designed to test the putput level converlers (ELA} and o check all UART
paramelers. ' '

When the staggercd loaphack made is tun, bii 03 of the TSR must not be sce. The lines are turmed
arcund as follows; line 0 transmits Lo line §, e 1 teansmits to lne 4, The remaining lmes are simidurly
paived (1.6, lings 2 and 5, % and 5, 6 and 7.

5.5.3 Faxternal Mode
Thiz maintenance mode is vsed in the 1A version anly. An H315 ar 11325 loopback conpccrot s
ulluched te the custemer cnd of che BCOST cable that orizgineles at the disteibution pancl.

Wlen exercising thoesternul mode, the bnes are eun Lo the paiut wliere the SUSLOMEr ar user connesis.

554 On-Line with Terniinal
Buring this lesl, 4 20 mA or ELA ierminal is conected to a single Tine on the distribution panel. All
lines ure -;,Pmk-:d m-:]w:-:]uallv by means of an FUHO teat which is parl of the diapnostics.

*H327 may be used in place of L3271,



APPENDIX A
DZ1LMTELI4) 10D AN ACTIVE DEVICE INSTALLATION

When a 20 mA 13717 s used with ancther aclive device, twa HIL current loop receivers must he used.
Figire A-1 providos an sxampls of the cennecicons invelved when the 13217 is wsed with another
agtive device, in this case snother DZI1L A schemartie of the HAIY 15 shawn in Figurs A-1
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: APPYNDIX B
UNIVERSAL ASYMCHRONOUS RECEIVER /TRANSMITTER (UUART)

The ITART is a MO%/1S] device packaged in 3 Hbpin TP TLis a complets suzhuvstem thil Lrassis
and repeives agyuchronoos dula in duplex or half~duples operarion, The reeeiver and lransetilie can
pperale simwitancously. The wansmitter accepts parulle]l binary characters und comnverls them (2 3
serial aeyichronows oulpel. The reesiver accepls serial asvnchrenos bimary churociees and consverts
thetn to @ parallel vuipul. The receiver and transmilter clocks are separate urd musl be 16 times the
desired baud tule. The allewable clock rate is do 1o 160 kHz,

Control bils are orovided to select characier length of 5, 4, 7, ot 8 bils fexcluding parity), odd ot even
parity; aml Gie of two stap hits loe 6-, 7-, o1 8-hit characters. Tor Sk characters, 1 or 12172 slurt bils
are used. The format of & iypical inputfoutput serial woerd is shewn in Figure B-1. Buth Lhe recerver
url transmitter have deuble character huffering so that at least ane complele chuzacler s always
availabiz. A regiter is alsu provided 1o stare conlrol informazion.

FLRST CHAAACTER o MENT
| eHARACTER

START DATA1 DaTA? meTad DATEY DATAG OAlAS DATAT DATAR PAAITY GTORPE STF?  sTall DATAT

amE | "'—l__F'_T__i_"'—l'__l__'l'__r__'l_r-_ —
| LaE | ! 1 i i i IowE I

BPOSEIDI NN TN JUS IR DN M Py S EE— - -

11200

Figure B-1  TFormat of Typical Input/Qulpal Serial Clazacler

A hiock disgram and simplified timing diagram for the UART transanitier are shown it Higome H-2.
The transmitier data buffer (holding) repister can be loaded with a charactcr when the trunamitler
buMler emply {TBM T line goes high. Loading is secommphshed by penerating a shori negalive pulae on
the data serobe {135 line. The positive-going truiling edge of the DS pulse perfarms the luud cperalion.
The charagter is avtomatically transferred o e LTART transmitcer shilt register whan this cegister
beeames emply. The desiied start, stap, and parity bits are sdded to the dain and transmission hegins.
{hnc-sixteenth ul v Bl time before a complete chaeacter Grelading slop bils) has been fransmitted, the
end-o-chacacler {EOC) line goes high and remains in this slute unl wransmission of & new charscle

hesgrins.

A hlovk disseam and simplified lining diagram for the TART recelver are shown in Tiyrure B-3. Seriat
wsyncheonons data s sent (0 the serial inpul (SI) line. The UART searches Tur a high-to-low
[mark-to-space) lruosilion on the $1 line. 17 this wransitian is detected, the receiver looks for the center
of the starl kil a8 the first sampling poisd. I this pointis low (spuce]. the sianal is assumed 1o e u vabid
gtart hit and sampling somtinues a1 the center of the subsequent data and stap hits. "Vhe character is
assembled bit by hit in the receiver shift register in secvrdunce with the control sicnais that determine
Lhe wumber of data bits umd slap bits and the type of parity, if sclectzd. I panly @5 selecled and docs
nat check. the receiver paeity error { PER} ling woes hish. I the first stop bil = lew, 1he framing error
(FER} line proes high. After the stop bit s sampled, the regeiver transfens in paralicl the contgnts of the

B-1
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reeaiver ghify reglstor oo e receiver data balTer (hulding) repdster. The receiver chen scts the received
duta wvailable [134) line and transfers 1w slaie of e framing sreor snd parity creer 1o die siatus
holding repater. When the D211 acceprs the receiver oulped, i deives the resel duts availabls (RDA)
fine low, which cveurs the 1374 line. If this ling is not reset betore & new charucier i trunsforred ta the
e v ]Ju1|l|r||= reeisler, the overrun (OIR] ling goes high and is held there unil the 11tx charactar is
Ioaded towe the receiver holding regivter.

Fignre B4 iz 3 pin/signal desipnation divgram for the L ART. Vhe Minstion of cach sienal 3 given in
|H|.'.I|E B-1. In che Fancrien colurt, the relerenves Lo high and low sigrnale arewith respoet 1w L]:r_ Pins
on Lhe TTART. Thin infarmation iz used dering servicing ol the devies, Programmers should refer o
the DL rewasler descriplions (Chapter 3) f'm 'nf-:n.mauﬂu cancerning the Tuneton af chese signals,
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Table B-1 UART Signal Functions

Fin M.

»aeroeniv

W ame

Fungrign

5-12

D | -RIE

Beeoeived 13ata

Cight duta out lises that can he wire
DFwl RTI& (pin 53 iz the MEB and
EOI (pix 1271 the 158, When 5., G-,
or Tebil character 15 selecmed, the moas

igniticanl unnsed bils are low. Chare

aceer i3 right justitied inue the least sig-
mlicant hits,

13

[ER.

Receive Pority Errar

Guzs high if the reccived characler
pacily daes mol asres with the solacted
ATy,

Framing Errc

Crows high if the received shuravter has
ao valid stop it

ClverTun

Cioes figh iF fke proviously received
charavier 25 not rend (134 iinc not ee-
scl) Belore the prescnc character is
T:ﬂusfm'red Lo e reseiver helding roz-
iater,

JE

SWE

Status Ward Enable

When inw, places the stilus worl bite
(PL, (OE 1I-!|"r"ll FE. d.]]".']D"l._l-l:lﬂl e

ULLPILL lines.

LA

Recejver TClock

Lapul oo an external clock whose fre-
quensy usl be 16 ames the desiced

reppiver band rae.

TH

EDA

Resel 12ty Availzhle

When low, reacts (he ceceived duta
avenluble (134 ling,

149

134

Received Dty Availahla

Coes hich when an enticg charucler
ez Been receved omed ransforqed 1o
the receiwsr haulding reprivier.

20

3l

Beral Tnpout

Izpul Tor serizl ssvnchroncus dula,

XK

* Exlernwn] IResat

Adter power 1w tumned oo, this line

~should be pulsed hich which resets all

registees, seli seral vulput line high,
sets crd of chavacler line hich, and
seli transmier botfer emply hne
Tnizxh.

TEMT

Tranzmitter Buller lmpty

Crocs Rgh wlhen Lthe Lransmitcer data
holding scgisier ttuy be lnaded with
amsnker charscier




Table B-1 T ART Signul Functions {Conth

Pin M.

Munememic

_ M™ame

Funciiv

L3S

[Fata strinhe

Pulsed lyw ti load the dacs hits inta
the transmilier data holding register
durnmg the postive-going ouiiing odge
of 1he pulse.

i

Ead of Character

Ciocs high each tune a [ull charavier,
including sitop Bils, 1 transmilied. 71
remaing high il transmission of the
next chargctor starts, This is defined
ay the meark {high) io apace [low) tran-
sibien of the start bit. Lhis line pe-
tiune. high wher no dula s being
tragsmitled. When Iull spesd rons-
misgion ocoucs, e leed oows high lor
L/ L& Bit time al the end of eacl char-
ACrer,

5

b1

Rerel Cutpul

Outpur frir franamiteed characrer o
seriul asynechronows format. A markis
high and u spuce . Low . Kemains high
when o data is-beineg ranscoaiied.

i 33

[JE1-11RE

Data Input

Eight parallel doia in lines. DBE (pn
33)isthe MEB and DB (pin 26] i3 1he
15%H. If 3-, é&- or 7-hit characters are
relectod, the least signifieant hitg are
L,

Ch

Cantral Steabe

Wlan ]:njgh, ploce: lhe coolrod bty
(MOE, MM 5B, MBIl und MBI} inlu
the cantrol bil holdiog regizuer,

15

NP

Mo Parity

i

(R TR

Twa Slop Bily

e — ey —

VWhen high, climinatcs the parity bit
frore the cransmicted and  occived
churacter #nd drives the reccived par-
iy errar {(PLES ne e, As 8 result,
the recelver does nul check parity an
recepiion and ducing Lrensmission Lhe
stop bits imunediaiely Tollow e last
data it.

Sclects che numbher of stop bits that
immediately folow the paricy bit, A
low inserls 1 st hit and a high in-
secls 2 oslop bits,

B-6



Tabe B-1 TART Sipgnal Functions [({ant)

Fin MNo. Mocnwniv Mone Functiom
37,341 WHL, WD M umber i Bits per Charac- Selgets 5, 0, 7, 0 8 data bty per char-
ler {Excluding Pavity) noter as Dollows.
Bils MNEZ MRI
Char (37 3K
E l. I.
i I. 11
K I L
3 II H
14 PQE Ewen Farity Select Selects he type of parity to be added
dueing ransissjon and checked dor-
ing rceeprion, A low selects odd purily
and A high seiecty even purily.
4N TP Transmitter o lock lapul fur un exlernal clock whose fre-

guensy musl be 16 times the desired
Lransmaaiiier Dand zans,







: - APPENDIX C
DUAYL BALD RATE GENERATOR {COMY6;

The Wuul hawd rate peneratnr/frogrammable disider (COMSMGY iz an M-channct MOS/LSL device
capuble o peneralimg 32 externally selectahle frequencies from eicher sn om-chip ascillstor ar an cxter-
nal input freyuency. The wnid renerales 16 synchronous usenchronous Mmeguencies aq shown in Tahle
C-1. Fovr addeess inpeels select one of 16 indepemdedl receiver or runsmiller [cequencies (Teoure O-17.

The dual bavd rate generstor is cesentiallr o programmable 5-stape feedback repicler. A Dilesnal
reprogrammalle ROM permits the generation of the frequeney scheme from an iaeraal ervstal clock
or via an exiernal input frequenay. Address inputs may be strobed or de loaded, Fyl duplex (iede-
mendent feceive und trunamit frequencies) cperation is possible with che CORSQ10,

Ulilization af one ol the requency sulpuls permils seneralion of wddilonad dividons of the muaster
clock frequency by cascading COM 65, This may be accamplistied by leeding Iregquency culpule
inta the XTAL/EXT wnput oa i subsequent devico,

The COM3OG Ay be driven cither by an cxternal erystal ar 1L logie level inputs. SOM 50148 pin
assignmenty ate shawn in Figure C-2; pin funcrians ame deseribed in Takle C-2,

=TT >—|
T, :b_
- FREGELENGT N
1 L Teiiy e s | N7 AGER LE
- LaToh . FREQUENET LF kLT
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Figure -1 Twal Bawd Bale Gizneralor Black Diaprem
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‘Iahle =1 Tugl Bard Rate Generater Addvess/Froguency Assignments
Theoretlcal Acluni
Trpnsmil) Keceire Freanesey Froquency Dty
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Tuble CaZ Dol Rawd Raic Generzter Fin Fuwnetions

i M. Symbol Name Fumestivn

1 XTALEXT1 | Crystal or Fxteroal Input | This inputi iz eilher one pin of Lhe crys-
tal package or one polarly of lhe -
ternal inpt,

2 ig Pawer Supply + 3V sopply

X 1] Receiver Dulpul Frequency Thas nutpat Tuny at a frgquency as se-
lecled by Lhe receiver sddress

4-7 Ha, B, R, Byl Reegiver Address The lopic level on these inpues, ss
shown in Table -1 selecs the e
ceiver oucpur froquency, Ly

B =TR Birobe=Recaiver Address A hizh-level inpuc serobe loads the re-
ceiver wddrews (Ha, Rp, R, B inte
the recesver wddress reeisler. Thiz in-
put may be sirobed or hard wired ta a
kigh level.

2 Yo Poveer Supply +12 V supply

" 1 Ma Cottnecrion

11 N Crreaund Gronnd

12 5TT Strobe-Transmilter Address | 4 |1ig]_ level input slrobe Joads Lhe
tramemitter (1, Tp, T.[, Tya) mte the
trunsmitler sddrese eogisger, Thiz -
rul mey be wtrahed ar hard wired e a
hiply [evel.

1-16 T T T Ta | lransmifier Address The logic lewel on Lhese inputs, as
shown in Table C-1 selecls e lrany-
mitter ournur froquency, i

) It Transmitter Outpel  Frae-

quency Thiz outpul runs 4l u fFequency as =c-

word by 1he rolzmiller address.

L& HATAL/EXT2 | Crystul or Cxternul Tnpul 2 Chia inpur is either she ather pin of the

crvatai package or the other poluriiy
ui lhe external inpot,

.3






APPENDIX D
INTEGRATED CTRCLUITE

The follwing pages centuin reference mlormalion lec indecrated creuil wsed within the i62427 1 Lagg
disgrams and cruth tables {where upphicable) wee shown, Tnoseme case 2 miclonul of the chip wilh pin
dewgnubions & prievided. The inlegroted cicswie in s vppenlic are lisisd beloe:

341
8134
3641
BHAT
LEN L
Ualrk
T4TET4
T4LE0
TALEI3E |
T4LE131
T4L 5133
T4L815%
T4 8157
418175
T4LE193
T4L 5259

-1
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#1536 6-BIT, UNIFIED-BLS COMPARATOR

The %136 compares 1%a hinary words (fram 2 o 6 it in length) and indicates maiching bit-ler-bis ul
the twa words, Tngnts tar ong ward are TTI, while these o] the seeond word arg high impedance
reveivers deiwen by o termimated dace husg The zansler of ilocmation o the output ocvurs us long 13
the ST ipput is Ingic T Inputs may be changed while the 3TB input 15 st the logic [ level without
alfizzting the state of the outpul. '
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EBo4l 0QUAD BLS TRANSCEIVEXR

The 8641 consisls of four identical receiver/drivers and a sitiple enabling gate in ane package for
ingeriacing with the PDP-11 Unibus. The transcciver drivers sre enebled when EWMABLE A and
FMABLE B are both lew. The other inpet of cach driver is connected 1o the date to be sent to the
Unibus, Far example, when enubled, DATA TN I (pin 2) is read to the Unibug vie BUS 1 (pin 1),
During & writs operaton. data comes rom the Unibus as BUS 1 {pin 1) and is passed through the

receiver 1o the devieo as DATA OUT | (pin
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3% PRICGKRITY ENCODER

Tl 3314 %-input prionily encoder sccepts daca from eight active LOW jnpats and provides o binary
cepresentation on the thres active LW owputs. A priority is dssigned (0 cach input sa thal when 1o
or more inpuls are simclianecusly active, the inpul with the highes: prianty s represenled oa the
antpat, with fnpul line 7 having the highest pricoty. ’

A 1HIGIL on the Inpae Enable (T will force all outputs o the inactive (BUSH] stae and allive new
dule Lo setile wthout producing srrunecus information at the nolputs.

A Grougs Signal autput (08 and an Enable Cutput ¢ ECpare pravided with the three data autputs. The
G5 is active level LOW when any nput is LOW,; this indicules when any input is sctive. The BO i3
active level LAY when all inputs are HIGH. Using the oulput enable along with the mpul snabie
alipws prinrity encoding of N input signads. Both TO wnd G arc inactive HIGTT when the input <nabic

15 HHGH.
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Y2 MOMNOSTASLE MULTIVIBRATOR
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T4L574 DUAL FLIP-FLOF
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7418w DECADE CGLRNTER
Phe 7418 decude porunter consista of four Jdual-renk, mosler-slave Thip-Nops internally joter-
connecLed Lo provide o divida-by-teo counter wnd a divide-be-Gve ceweter. Guled direct reset lines a1
provided Lo amhibil count inpues and eetaen all outpuls e g2re oc 1o a binary cuded decimal (BT
ceunl al 9. As the output from flipflop A s nel nternally conneced Lo the sueceeding siaees, the
vzt may be separaced in dee independent count modes:

1. When used as 8 hinary cnded decimal decude counter, the CLE B input must be saternally
crinnected to the BT nwiput. The CLED input receives the imcormunge sounl, and a vownt
seguence 1% ublained 1n avcordunce with the BCD cound sequence Lruth table shown below,

| ]

I svoouettelrical divide-by-len count is.desired, the B3(1Y output must ba externally con-

nected {0 the CLED input, The input count is then applied at the LK B input and a divide-
bee-ren squang wave js obtained at output RIK1),

ad

Far operation as g divide-hy-twa counter und o divide-by-live vounter, no ealernal mler-

connechions wre requirsd. Flip-flop A s used as a binary element for the divide-by-twa
function. The CLEBO inpu is used 10 obtain binary divide-by-five operatian at the B1(1),
R2i ) and B L) oucpurs, 1o this mode, the twa counters aperate independontly; howaver,
all Tour flip-Hops are reset simultaneously, .
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TALS13E DECODER/ DEMULTIPLEXER
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TALS 151 S=-LINESTO-1-LINE DATA SELECIOR/MULTIPLEXER
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T4L.5153 DUAL 4-LidNvE-Ti3-1-LINE DA'TA SELECTOR/MULTIFLEXER
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T4LS185 IFUAL 2L INE-TO-LINE DECINDER
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T#L.5193 4-BIT BINARY COULNTER
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N711 ASYNCERONOUS MUL IIFLEXER
TECHNICAL HMANUAL Reader’s Comments

EE DA 1O TN 22

Your comments and suggestions will hela ws in our conliouons efort o improve the guality and wsclulpess of our
nohlicaticns.

Whul iz wonr genceal reactian o oniz manual? In vour judement is 17 compleie, soenrate. well organized, well
writlen, ers.t 1 1f easy to use?

YWihal Foaturss are most usciul!

- [

What tavlis or crrars have you found i the menoal?

Drews Lhis manual satisty the peed vou think il wus mlended woselisle? . .

Iinee it sutisly wonr neseds? o Wiy

1 Pleaes send me the eorrent copy of the Techaice’ Docusenrotion l:.-'ﬂn'n'-:'.'n'-'.lj.:" which cantaing infarnmation on
the remuinder of DIGITAL s techaical documentation,

R RN . . - Ntroes
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| aepurtment Zip

Additional unp{cg af flris gooument are sviilable From:

| Ygital Fquipment Comuralion

444 Whitney Sireel

Worthboro, Wa DL532

Allerrion: Copnunmdicaiions Scrvices (NRI/MIEE)
Customer Services Soctian :

Orecder o, FK-N7 I. 10 Th1-0012
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