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CHAPTER 1
INTRODUCTION

L1 INTROUCTION _
The DR11-K is u geoerud purposs digoad ingut/outout intefaee sapable ol e pucadlal anater of up o sisieso lils

ul dutn, under proamm centoel, Setween 8 FDP-1 1 Unibog conmputer and an exterual deviee (o7 anomier BYRL-K,

1.2 GENERAL DMESCRIFTION

The DRLL-K jntertace consista of thoee functional zreas: address seleetian logic, interoapt control Lomz, and devicy
ntestacs lagic (Figarz 1-10. '
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Ty welddresy seleotion logle detenninze if the interface Fos fieen selected for usz, whick regdsies 3 o he ed, wheths
a wirdl v Byre cacration ks ta be perfommed, und whal Lepe of ransfien (iagut or cupat) is (o by perfoemed.

The ikcertupt control lomic permits the imberlece o pain fus contood and periorm progrdn interrogts to spreific
voetor addraeses, Tomefrupt enable bils wre onder pogran contvol: intercupt bils are ondar concrol of e extemmal
dinvloe,

The T3R11-K interfaca logls gansists of three regdsters: siulus sagsiar, input rogistor, amad cutpul repgislar. Diperation
i mitislized under proaram ponttol by eddressiog tha DR11-K to spoedfy the 1eggster und the type of ascratlon to be
performed. © o . .

The stacus register is @ 1fshit regietey, of which elx bita ate umd fioz sontrol and moaiccr functicns, Teo of theze i
flags thot teflect the status of the DR11-K with respect to the sxtama’ device, twa ere incerrupt enubly bils that
interoct with the Unibts on o Iotecrupeing condition, ond two are wzed solely Zor meintenaove 4 penerate ar
mtezcupt to the Tnjhus.

The input tegistar i5 3 16-bt buffer betwsen an sxternal devica and tha Uolbus (Figure 1-2), and include; aseoriad
oetion hardware selectable by palder jumpers ard mizroswitchas [dessisbed racre fully in Chupter 5) T contrel
lines are available for full duples control aommunicerion batween the DRI1-K nput contral Ingis aod an extarnal
device, Fuch input i arorscted from excessive volegs and sumenty has hyatercrle receiveza for prenter noise
immunity; 2an be raad either deactly or from a bufter Tegister fo the Unibas, can be selecred 10 Interrupt the Tnikac
from its reapective buefTer cagistat hit; and can be uaed oo bit-cleay duts. From the Buffer reglster.,

Tha output registar ix & 16shit buffer berwean the Unibus sud an moberns] device (Figoea 1-3), Four conteol lines uze
svallghbe for full duplex control between the DRI1-E cutput contrel logiv mad un externz] devhee. The control lnes
are palped to zormit byte operotions, Fuch cuput & peotectad from excesalve voltage sad careen [oatput gaed for
legelcal zero). A meintenance cable supplied with the DR {1-E mekee ;o possitic to eheck internal logic 2y leeding the
input buffer registar direetly fiom the owtput buffer ragistar, zathar than from the sxtemal device.
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Tae IHET1-E e alss e used ar o interemocesper buTor o 2foor tas PLWS 11 processoes B honefin data beteesn
themngelese One DRIE iz soamesied leoeech mmesaer Bis, ofter which b les BET-Es aie cabled togetlher
nul -l = Lo permit s provessors Lo ocoeoneizats, (Rater 1o the exampde in Chaple )

1.3 PUYSIOAT DESCIRIFTION

The DRIi-K = puckaped omoa svgle M72343 hex modulz (Ewwen in Figue |- Eosigned Lot uses i emez of 1ha center
SPC slats of g DOLE-A or DD11-E Vaions ozceaeelecred oaticrs coa be inplervantad by PCmuovnLalniooeaitehcs
ared by 2ol éz-typa jumpers, bolhoof whicy az marked o the modo oo i Leatificat.on, Phege s discnzzed
in Chapier = of thia nanud,

1.4 ELECTRICAL SPECIFICATHNS

141 Inputs

Al dreied Tines o the DRLT-K Gie= 177 |:||r|1F|;1|_i'|“_\-'||'_"_ E-ﬂ.G]"I j|'|'__'!lJ‘t teag < 4 Tehir Tiasills sosletor cluat GTROE wlen e
curreen’ execads 230 mA and has reeoverdhle overamliaas rrotcoriun ep be 415 Ve or - L0 Vde, A togisa: 1 s
reprassniad Ty (% an 2o inpat lme Cescep Rar inpat Tings £5: 120 whivk ore npticaally redetingdl: A e reost sk
arvivi o of 3.5 mA wod madnlin o ctlage of Tess then LO W 2 the recefver o & For alogical 1. Pigure 1-3 shone
the Hasic input cincuttoy,

Lot inws huve iyseesis Ton bocly Tugly 2od Jow thresgoghls, allowang the DR11-K 2 hipk degree of nojec neousdiy.
Tuble 1-1 shevws le Aot eoltape smeiioations
1.4.2 flulpuls

All vzt s Frim tha DHE] 1 ars deiven I crpen collector Lomic, Fah san gink 30 mA ol cummenl o)V ks a
gl 1oomsiour ard sovnce SraA of current oo —4 W fac g Towive! O oulper. Figree -0 ghowes the basic autpat
wirenfier, Fach outpue haa o Tuse P opens whan cncrent exeecds 250 nA, ol hes ovenmlongs prole: v whenina
varos slale. : ’

1.4 Power equircoents

LFe MRS module cequices +3 Woe ol 23 A roakimnwn (24 goatic ) oo e Thiles pooeer digteibuliom.

144 l'_'rjnna::f.-:rr;: .

The MT847 masills comlans two 40pin (1433 fputieolpot cannecrays Jor all usei inpotioutpn: sgous. Tin
gz, o ents fur [eye cimmesinsg a0 0w i eiraudl achemalbe T-CEMTE2 -], shre I8, o0 Figwie 3-3.

1.5 SPECLFICATIONS SLUMMARY

Tae spezifizations tor thy 1VELL-K dulerlacs are 51 mracized i dhle 120
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Tahle 1.2

DR1I1-K Sjecifiatdons Swinmary

Specificatlon

e m——

DeacTipiian

Lanpe
Tope i utpat Leyels
Mmpul: 1321 anly

Bepister Achilresses
A lelressiirg
Shittus Hegizer
Lrpur Begister
Qutpur Budster

Unibus Ingertace

Iororovpt Yeooor Address
[pput Yector Addrzss
Qutpur Voctor Adcrzss

Prooraty Lavcl
Bu: Locding

Mechiainjca)
Mounting
Ciza

Tngput Curpent

Environment

{pereting Temperoture

Elelutive Huinidity

Misellanemus
[prats

Qutpurs

TS FT T £

Daty Datputs

Malptenance Mode

Crememin] pompse dac inpekdowkpul

aeie 1= 0% [Jegs than 1.0%7)
lagic = +4 %
Ciptionally sedefined

Flexweting
2871
Tad L b {Rasa addiess may be chanaed)

167 774

Ulaazing
0o
304
ER4 (May bz changsd)
One bz tosd

Jl- (Bese addreas may oo changel)

Cine 3P slot
Hex mmoduls

25 A2 A nmtic) E45 ¥

+5°C{41° Fiie 437 C(110° F}

0% 1o B0%, noncondensing

TTL-compaiiblz
Overroliaze protzetion from -10 Yo to 415 ¥ds by 47abm fuslnlz re-
glstora thet open wier mucrsot exoveds 250 mA.

Hyetoresis tor aoth high ant Jow thresholds

Al driven by open collectar legie.

Drresvaliage-protectad and current-protectad by fusss thut apen whea
elerant axsaads 250 A wher o a waoe stole.

1&lvil wrord fioim usar’s devles

T4kl werd Teomt Wnikias, sifler a3 full werd o B-blt Brte (either bigh
U w)

" A mmintenoney cubly supplisd will (e TFR11K fungerss che awtput to

iz input rewdster coT testing,
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CHAPTER 2
SOFTWARE INTERFACE

11 SCOPE

This chagtar preserts o detailed descriprion of the DRLL-K megislars (Figure 2Lk Theaz meggisiers 2ie agigrod bus
addreseca, and van be tead or laded using any ingtruetivn chal refers Lo Beir sddrosaze, Lhe moencrdz THTT efiers
to the initializncion smul issed by the processor, Initiaization is sewed by ang of te following:

a. . Ispueoce of 2 propmmoned RESET instruction.
b, Prssineof the STAKL switch on the arozessor consde,
e Desuerenes of o powsr-un on power-down condition oF & gy glem poael sap ,.]’_'r

Ihe aEdieees assoclated witn individual megisters can hie ghanged by aldering Uhe microgwitchzz in the addres
seipclinn Ingic. Fiowever, amy prosrams or ofher suflwers wfen ing o shose pddregses nost be modified 2o cells:! e
calverivicrms, Faragraphs 20 throngh 2.4 descibe the omemalion af the individual megisier:.

Unused tepdster hits are always read ag lomea? O Leding wewsed oo cead-oaly Bits hie mo elTect ol tac it poaition,

22 INFUT RELISTER
The mpul regisier is o T6-kit (opistor that receives Cala fore o external devier Loz frumsmgssion L thz 'nitua. The
cxtermil devioe places the data onta she DELL-E G Sopod lises, whers it s zead by o DATE equoenee eitfher divstle

off Ahe mpul lines or froe the botter regisrer, depespling on the option solecied, Thee are o methods o
imerupiing: eithe by the conteol linss oc by the hoiTer ragstar bits throvsh theis respective interazt awitches, 0

15 |4 13 12 1 0 o0s DB oF L§  0fF 04 O3 0z ol 0g
auT | SET = Ho| SET '

F':"'T |u'1"|=! INTR ”;ﬂ INTH lIHTFI 1

Lad) eng | ou- FLAE vEpg | 1w

5 an
AUTFUT DATA BUFIER

1= i
‘NPUT DATA BUFFER

I'-s 09

Fignes 21 DREI1-K Kegisies Asignmcnts




Fre cuplrul Llioes ury vsed, the wateroust +o the Undbueg for o AT sequencs ia produced by the EXTRENAL TRALTA
EEADLY line, Wher the i i resal, tha 13211-K neiiiizs the extemnol device oo tke [HTELNAT. TIATA ACCFETED
e, IF the bodsar egiseer Tits e ukad Moe Ssecrapiime, Lhe inlermapt Lo e Taihos e o DATT sequence is prodocad
e presouting the eorcesr trarcizdan o the ingut fine that corresponds 4 e bit selected o integtoat. Tha loput
buticr register is bit-cleaced b perfarmdng a woite 5o the register with the bits 40 ae ctearad. Lo ooder to lnteomepr the
Linibws, the Lnput Loable bit of the stards romistor nmar beoset; the ba s dlesred shen ¢he Unibus azeepta the
inlerrupt. Any voussd ingrut lioe will peed 25 8 logies] 0.

“When the miintenanee suile is vasd, the ioput repister eceives Gata from the ovtaul register cather Huo Mfmom ihe
extermal device. This ermits checking of {ae jotzrfaee logle by Loadioe o woerd foom dhe Dos inlo 1k cuipot regsier
ami wartving chat the mme word approre i fhe jopat registor.

Paimo=les ol e wie in which the joput racistzr ia used in specitic applizations sppeac in Chupter 6 off hds maouzl.

2.3 OMUITPIT KEGTSTER

The avzr buaffer is a 15kl readfweile tegdsler thal ooy e 1ead o7 ionded fiom the Uniboa, Dot ran be loaded
into this ragiziar wider prgrien conionl in sithes bate or word tormat. After che data iz loaded, 3 pulscd zipmal
(INTERMAL HIZH DATA BEATY ur INTRENAT. LOW DATA REALYY) scrmits the oxtameal traosfer of dato o
gither o both of Len S-hil devicss, Lhe ouzuot of the ufter s fed direedly to the duz data lines. 1 16-tit franefer is
desizad, eitler line gao be osed, When the eacernal device haa acoeotzd the dats, it sonds besk a pulsed sigmal
(BXTERMAE DATA ACCEFTEDN, waich cunses 2o inferrupe to the Totbus I e Outpue lotccups Enable &it
(srali: regisies ail 143 is"set, When the meerrupt ie scoopted by che Unibus, 1z bit s cleered. The cootonts -:.'-:FThI:
oulpnt egister muy be read at aoy time By means of & DATT.

¥lmn- th: maiotaneass cobls s wsed. the data from e purput repltar it appled to tha imsut buffer mapisier, making
it powsiblz to chack the oporation of thie inrerface Toglc.

24 STATDUS REGISTER

Tho starus roghiter 43 uzed to enabla incerrapt logis, <ausa maintenwrce intecroepls, and pooside defined *stadies
functlons from the axternal davize. Input and Churpot Fags renct 1o sgouis from the sxiemal devive, twn Fruble bifs
ool Ingcrrepea to accur When external signals are regeived, und two mointenuoce bits activate the intercupt logic,
Figure 22 showa hic aadg:nmants and the sratus register dura Mow, Tedle 21 orevides o boel deseriztion of each bit
in the srotus n:g]utm. .

13 1+ 1% 12 | 1 Of  f# ar o4 o ba . & o2 2 oo

ourT m MALN N | i MA ﬁ
FLAR INTR I?‘E_-H FL a8 LHNT & E-%_T
' INTR

EME 'ﬂ'li."l' ENE N

< ) UNIBuE

Figure 241 Etitus Register Data Flow (twrite/lready




Tahle 2-1

S#atns Reaister Bit Asdrmuments

Bit Tide Nescriplinm

13 {Thaipul Flag Thiz lgl sels when an BXTERMAL DaATA OCEFTLED has bocr
=zcpived Nions an exiernal device.

14 Thatpat Taeeriugel Bozlila T'1-Ig hit enables an nteopt o oocur whzo an TV RDL AL 104 A
ACCEPTED las hecn reecived. It ig elcaned wheo thy inlerep! is
acoegted by the Thabus.

13 Set Taterropt Quat Tals hit & used for malatenancs erle, When s DIRTI-R peaslves
thiz Rit, an sueaat tsomp? 2o the Undbus is monerated,

n? fnput Flag, This hil sets when an EXTERNAL DATA READW Jns boon rerebncd
e s e i dovice.

1 lopul Inleroups Fruble This hil emoblay oo dolermopl e oee wlen an EXTERNAL TAT A

: BLADY hios buzaoresedesl, Dods cleaes] whens dhe inermapt s
acvepred by the Unibus,

0s Scr Intemupt Lo Thiz bit js used bor maimiecarmece anle, When Ui THE1-E e ves

this bit, aninpuc bvberrepl B e Vheifug is ger ecnesl,

2.5 BEGTSTER AN VRO AVHHEEES ARSIGHMENTS

I{Hw'a:lr:r sl wecinT snfidres e e |,:r_:11|13||n=|_1 _7:;rj_4_'|;r Jia 5hi_I\-;|1:|_|;=r_|; o siandard |;-;,:-;|1I-|:_vu'.5||'inlruaaI b ey be |,'|I.5||'I|:l:|"-;|' Iy
ity o switches og Thy M7543 moduly, Chapter 5 deeccibes e arocslores oo<detadl, Bepdsiee jld-ass lines e
wwilchad vn lor o Losical O vaetor uddrees lioes are seitched on Yoo n logicad 1.

The DRLL-K has foiting whdreases to allow the vse of more than one DRTI-K inoa system, or o geedld aoy @eeive
usddress coplEd with cther options, The rezister addicss is selovted by aewitchss on the "r'l'-'JuL- erunlue resTegen ling
ackelrrss Hnes ATIAIG, The standaod regisier addresses selectesd Tor che DRI 1R ars:

IR FF Sl s Pegisier Agldress
g2 T Addiess .

1674 Chetpur Address

The veetor address iz soloceed by seitchos oo the MTE43 modolz wprescating vevtor lirze (Uaibuz “137 Lines)
L 003, The standard voetor addreraes azlzeted tor the BERL LK soe;

300 Inpue Vevter Auldicse
SM Chiput Yeotor Adidrras

Lluadiog regiarer 2o vector addreases aoe Liared o ‘Lable 2-2.
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Table 2-2
DR1 1K Addrass Assignnicrts

Mo.of DR11-Ks . Repinter Addresses Yeobor Addreses
DRIIK No. O - 1677 — 16777 300, a0
DEI11-K Mo 1 16T — [ATTa0 iln, e
DE11-KE ¥o.2 : 167754 — [G7750 3z0,37A

i
DRI LK ¥, 7 TAT I - 147700 AW, A4
DEil-K %o, 15 L6764 — 167600 | &7, 474

The sddrzcaes in ibe mble asmsme thee the eysiem cootaina ondy DRI11-K:, and oo DR11-As, Addrreses ooist be
pmaigned icr any DE11-A iotecfoces prescot in the syacem belore DELIL-K addrossce are sselpned. The floating vactore
of #he DR1L-K are azsipoed i the follewing sequance: ' |

Starclnyg at 500 and srocecding upward, 2l 2115
Ary caeees KLLLs called for (WTOS, ¥YTOS, LCLLYL
Apy OP11s.

Any Do e

Any DM La.

Any Dd11-BHs.

Any [FR] 1-As.

Any DE11-Ks.

e mEm o ooR

MOTE .
Somie devhoes i dmlly o veelor idldtess

Tha MTEAT is normally shipped aith a paodty feval confgaration of BRAL iz leval snay haelangsd e raplazing
the jumpor modula far anathe: leare?.

246 INFLUT PROCRAMMING

2.4.1  Input Ioteovapiing by Contvel Lines

leput interupts can b gonovsted by the cantrol Hoes, stactiop when the excernal devies aonde an EXTERMAL
DATA REATYY giznzl oo the DR I-E Thac slgns] penoratas an interropt to the Cnites IF the Iopat [ntercapn Ensblz |
L act. and aets the Input Flap of 12 status registze, When the Unibus scceprz ths Intormps, the Inoat Inderoapt



Enshblz hit 5 Slaarcd. The program ls vaetored to a subraueinz, whers the date is read. 17 tha dnput reglster 5 used for
dara inputting, ot must be cleared bofore ow dara @ sent by the 2xtema] Gesdve, The prograsn Tor Input Interruping
Iy conteal linas ig as follows:

RICFS SHI0 1000, Sratis ) Metup b INTE ER AL
W]l WalT O AIT tor UXT LATA BEFAMIY 1e gerrale inte nupt
1M W LT HId IWTT AP e input snbrontine,
IRELTY RACEY SUHITON, Sisies .'"EI:I: up [ INTR LML S CERIN Fl.ad.
MO TMIUT, Menuny Read ang szovc the epat duta, Thiz will gererate an
JINTERMAL IHATA ACTLE],

26,2 lapul Inierropling by Ruffersd Toput Reglaee Bi

When the ivput neeisien hits ae s ap 00 e nUpt, an exterral dovies cun pensrale mleroogd- By setoing aay of fioss
Siw, T0lke Tz Toteanept Bnzblz o8 sot. &rocneeroupt s oeoctuted Lo Hhe Undlos, When tie Unibug aceeats fic
mierrupt, the Tepat Troerrapt Easble b iz elourzd, The orormm & vecloresd Lo sohroatine, wheee the inguc dala
izpiatcr 2 road Ledividusl resister bits oo ba cleaned by prrfonndmg o Write t the input registez, The poogram for
arput incercaprine by rapistar bite iooug Rlloses:

MO L1 TFTTT Inpad JRear Inpat register.

SO LOONL N, Sl JELup [N INTE LMAL,
WAILT, WAIT SWATT or a Bit to gooecate an mierrnpl.
INWLCTOR, LHE ISEELTT JBranch to input aebooacnes.
INPUT MO Inpul, Meanry JRiad and stope inpot oesisler.

0% Megpore, Triswl JCezr bits that IR,

RIS 2] THE, Sa L JSztun I INTE EMAL

LIRS o R W ATE JHalt or mo hack oo WALl Tor aiher ivletrapl.

2.7 OLTPUT PRIGEAMMING

When dilin is Dunled feoo the nalpet egiser, a byte-asicnoed conte] sima (INELEIS AL 1WATA REAIY ) T sem0 10
the awerr! device 1egwanting it 10 read the ewrpat linss of e DEIT-E. The exlemmil device doss so and sends a
crmbrnl signal [EXTERWAL DATA ACCEPFTED) to the DELL-E wiich penecaled an intermapt o ihe Brils, if the
Chupul Tntermept BEnable is ser, and sete the Outpot Dag ef fhe stelus regsier. When ihe Tnilns accopts the
inderropi, the Crupal Tecereapt Enable bit iz cleared. Tae sropmam G veclooed looa snbrondive, where neae data can
be hnded dinile e aotpasi icaizoe.

Iz aregrane: Tooe Cransfen ing data to an soctcomal doviee ie as folloees:

QLreLT MY T O STATUS RECG dHztuwn QILFL IRTLE FM A K.

MUK w1 770 OUTPUT BEG ‘Loads dara intu culzul oegisier.

WATT AT four LNT DiaTA ACCUE Lo genaraie inlair m[-
QLT VLT OR HIT JEXT devics read daty.

L]
v







3.1 SIGWALLIST -

CHAPTER 3

USER INPUT/0UTPUT SIGNALS

Tabcs 3-1 and 3-2 lia2 the signals thar perrut che DRELL-E e nferact with an external device, Tuble 5-3 referances
these signals o the twe HES connectors locaed un the M7TEL3 muduee,

Tahle 3-1
User Inpod Sigrylls

Sl

J— - ol r—

Neseriptio

I 15 thraugh 1500
ENTERNAL-DATA READY

NTERWAL DATA ACEPTED

These 16 Hoes ame wsed 0 trmsler dals Doer an ext2inal derics into the
LR1L-K.

Thia contral Ere is vzed to indicaie that e froem en exlemmnl device i
ready tor tranater to the DELL-K.

Tluz concial line iz vesd to jodicatz to am extermil device than the Jata
T heer, soad off the lopue lines B s [MAL1-k, und P osw thiier an
he wsnt.

Tabic 3-2
Lner Qufput Simals

Slgnal

Ikseription

DUT | 5 chrongh OUT 00

TN AT 13AT & ACLREIRD
(2 lines]
NTERM AL TOW DATAREALY

T FT-th'.-';J. HTll,;i!-[ DraTh REATHY

IKIT4AL LA

'j_hl;'a-; L4 limes ure uged fo drinaler doca Crern e BR11-K 0ooan tx_tn:rn:ﬂ
e,

These Two contodd lues am bsed to indicats to the DELL-E that daiy
has Taszn read nff the cwdpat lines by the ootcrnal dovice unal thul oey
diila can he s

Thos control lino i veed to indivaty dhat datu 3o JHA11-¥ owipod regisier
Aitg 0700 is eady for trensfor. This ln: is activiled when o TOAD
LW BYTE or LOAD GUTELT BLGLETTULL vesurs.

This caatral ling is uset to indivats dhat i do TRETLK fncial vegisier
Tits 15:08 5 readw for transter. Thia Line & acodealud whee o TOAD
HICH BY'TE ar LOAD OTUTPUT RLCGISTRE cocum,

This line is vsed oo indecate to the sxtaens] Saviee tanl L FINRTD L

“heen twned OOOFF or tle gwstor hes boon ipilialized by Lie

sl Lz,



1T LANLTMG

The w.pnal distabutlon of the DELI-E intodacs i desimed to micimice cooac-utk, Allemmale arimmeds we nsai tn
separate sipnal lines when s BOOER flat cable dz used, Up to fifeor (oot of BONR 20m e can he wsad Serween the
DELi-K and ths catems] deviee,

IF 'ooger cubling s movesaacy, = distcibution poasl, such a5 an H322 15 recammended oo dlacrbuate che Llines of tan
BCOER cables to B0eserew torminals, makiog it postbla ta distrbota Both Inpat and cutpat Unes from thiz punsl,
Figura 31 shows the M7843 modale plogged into 2 system it and coanceted to en [222 distdbution penel,
Twigted-pair-with-shicid-tvpe ceble fauch s BELDMIN No, BTT7, 8755, 8713, oo eguivaleot) 15 rscommendsd to
carry the PR11-K cigouia from the H322 paoe) to o extaenal desdes 2p to 300 fort away, as ehown in Figue 32,

Table 3.3
Input aod Otput Sighale
_ Toputs {rutpite
Sinal Conmector Fin Sigmml - Connectar | Po

o0 I LL OOTEO 12 K
o1 hE o U0 2 M
o2 Il FF LITE. ! 12 P
J1LYIE] ' Il oo {HUITGE 12 3
T It BH T4 12 I
NOS 1l z OUTOS i 12 iy
oS 71 X | DU : 12 ¥
INO7 71 v | OUTOT 12 Ak
INDG hf] T L ouTok 2 €
;00 ol B UTES 2 EE
IN10 11 N | OUTIO 2 HH
IN11 I n I | DUEH .z K&
w12 | 11 1 | pEriz Iz M
I | F | auria I3 PP
IN14 Lo D | ouTi4 12 L
15 I B DUT1F _ 12 T
EXTDATARDY | JI MN.RE INT 1L DATA RV 12 E
EXT DATA ACC 72 C | INT L9 DATA RDY 13 H

| N DATA ACE 31 ™

| Lo It v

I NIT 12 A

|
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CHAPTER 4
THEORY OF OFPERATION

41 INTRODCTION

Ihis chipler provides o dethied description of the DRI K intecface, The DELL-E may be dividud inha Bes inggor
Mg liemal areas: gldrass selecliom eaic, inlermpt lopie, sma epshon, iopat seoster, and output ooepister isume
41 chiowy e infecastiun uf these areps, The hasic pupose of eacl area s as folloss:

Address Selestion Lupds Trelennines it the DE11-K inteTace has Bzen selected tor nez. which megimer
is o by oweedd, whisther sownnd o byle opaationr is recvired, and what oeac of
trane ler (TRA LD o TIATTR s e he peafonmead.

fotezrupe Luogs Parcrgins L THETT-E 1o gain B conten] and aerfone 2 oropram noermepn

stnbus Websber A 16Nl register thal preovides <tatos of dhe DELL-K weith eapect to the
exlemzl dewized dnchales intermpt crabl: snd  pencretes mutotoounce
'irllErru;ll.

Inpal Bogisre " A lGbit reglstoe chat reocives dotz fiom the satemad devker Tur nnearis-don

1o the Lnibuz.

Chucput Heaiater A 16-bit rzud farive replsier thal can he Teaded o read feem the Tocbus, Cnes
. the repfsler g5 Lowlesd, he dab = srailabla for tranater to the sxscmel Geedve,

4,2 RIGISTER ADDHEFSS SELEUCTIORN

LEe adddress selecidion lage Goimeait seiemni: DRCEMTR45-0H1 . shocr 03 p deeodes the incoming addoesa iolemmilion
fromn the bus god poovides 1ke selael fnes cral galivg sigrals tha detenning vzl regiser hes bean celaetd iicul
whezher an doput or outpun Muzetiog i reuired, Swdtchey onoile legic are acranged 20 that the modulz normally
rezponds only to device peglsrer wddresses 167770, IR77YE awl 1ATYT. These addqesses Lave been selecoed
arbitranily by Bdgitul Lguinmeat us stundyed assigmments foe the TR1TE ipterface. The oser may chanpe che
erritelzs to any afdoeas drezired; hoerevsr, amy MAINDLUC o olher soelware peoziam chat sefereacss the DRL]-R
standard addecss asnignnents mest be modidivd porrcapodioply if cther Do sbandand assignmenes are vsed. Chaptar
& digoaases the reclanques for maditicatioa of the addrese sacimment fiis.

e First five ooral dialts of the sddeess {107T77=) indicate tand e 141 1-K hag hean efecled a. the devies to Be
wsad. The final corad digic, eorsistig of addres lncs AQZ, AOQL, and ADQ, detenvipes whizh regiub Tas boen
welectad ared wliather 1 waid o bree apaation 5 to ke prefazmed, The twee mesde conbenl lines, U1 and CO,
lelerrine whethar (he data i the selected sepister is to e the aubicet af o BUS DA LA TN or g BIE DATA OUT
i =L, T e Tlaika-.



Hr AT .l.l:ﬁ"

A LAl —

RIAD FRATUT - oy s

Lo HamIaM 11.2558

Figere &1 DRI11-K Intacface Block Diagram

add-sss lings 402 and AD! arz creoded to producs selest line signale that seteet the tegizeer to be ussd, The oo
mode eentro! Jiras produce BUS DATA LN sod BUS DATA OUT signals tast detennles wiether the bus cyale isa
DATL or DATD, & BETIS DATA TN algnal s provided for el shree registers becausa all thres can be mad from tha b
s BUS DATA QOUT sipmal 35 2rowded Zor el theeo ogistors baoause ol thrze 230 werite frarn che bua,

Thare 3= two BUS LATA QUT :_ﬂguuh OUT LO zng OUT NI, that refer tu by josr and high Dtes at B Iegisier,
respectivaly. The basic fuactions o e BUS DATA TN and BUS DATA OUT sipou's ure:

™ The DRI 1-K cespends by placiog data from the sclected regisier nple tha Unlbos dara lines.
CUTLO Tae DEI1-IC Luinda the Jow byta of the selectad L.'cglaﬂ.éz frum ihe Usibos date Hnea,
OUT HI Taz DIL] 1=K Luads ke izl brre of the scdooted 1ogiates from the Thiites datz Jings.

Wore faar born BUS DATA QUT 1O and BUS DATA OUT HI ore active when o 72 16-hiz word ls being Ioaded into
a rcalseer,

A gimalified hlock diagram of thr addres sclechiun Jugic aapeam % Blpuza 42 Note thot BUS DATA IN and BU&
DATA OUT are dways used with refersnee bo tha mastar (controllngp ézvice, Thus, BIIS DATA OUT rrapefers
reprogent tranasfers of dats out of the Unibus und it the DRI K simiady, B03 DATA TN tensfars mopresent duti
trangfess from the DR11-K to the Uribus.
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HUS M3TH L | CENTREL
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EUE it .
L [ -T-
BUs ApaL S o o
GwITOR QON-0
: 1 zwmeH arrr
uus A0R L —F !ﬂ
RUS Ao L—=H'n : —t— FTRoRE LD INEUT HI
BUs 400 L —EHE AYTE COMTROL LE 19PUT LD
' auT LD . LD ouUTFUT HI
BUE o L2 2EZORER —
SATING AuT HI [T LO QUFFUT L
£ 3 CONTROL o L2 ETATUS I
BUELEL . LD STATUS LD
EELECT
- ]
I .
STROBE RD BUTFUT H
RO INFUT H
DEC DDLH
H MU AD STAarus H
EXT GND
‘ SELES™ 1

L

AGDRESS SELECTIDN LOGIC

—— —

Figus 17 Addros Sebestion Logle, Simplified Tiagrar
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Lozur signals of che addoeas selecclon Tagic comast of |5 addies: Eoes AT AQD), reo bos conteed lines (CL, C0), and
2 mastcr aynchronization (MEYM) Lne, The address acleetion fopic deeades the incoming addocas as deserlbed bolow,
pecording 2o 1z format shoom in Figuee 43, (Al .npot geres ate stendard bus recoivers. )
In Uiz 4-3:

a.  Lino AO0 s vsed for byt conrrol.

. Limze A1 and AQ2 arc deeoded to sclect owe of the fouwr addoessable devle: roplsterz {only throe an
uzzd) . .

. Decoding ol lnes Al 2:A08 s dele—nined ly switches, T the address logic, 2 svitch OFF =1, and a
smicch O =1

do Address lioes ATT ALY most be all 15, specilving wn odidress withio che top AK byts addosss Bounds (or
device regiskars,

I7 16 & 14 1% |2 1] 10 0% 0B o7 GBE 95 o9 O3 L2 a1 ao

i 1 1 T 1 | I SELESTED BY JUMPEAL
L - e el T
WUST 3E oLl 1t I
OECODED FOA 1 OF & REGISTERS : : ;
AYTE CONTRSL
b LR L |

Flgurz 4-3 [ricrface Galact Addves: Forriat

Tahle da1 jnd_ju,-ales Lhe gating eomiral sTgnalz 11at detarchine the bog saquencas oo be [adtlated.

Tabla 4-1
Carlup Cowntrol Signals
i Mode Confrol Byte Cootrol Cating Contral | Buz Sequeme
Cl 0 A0 Stymoals Troe |
(+3 V) :
. f it 1] BATI
) o | IN BATL
f 1 a i) DATLP
f 1 1 I LATIP
1 a : o QU Law LATO
i OUT HIGE
i o | I OUT LOW DATO
i ;  OUTHIGH :
| 1 : i OuT LOw AT
1 1 . I OUT HICH DATOR

4.4




4.3 INTEREUFT COMTRIIL

The iatzempt coatrc] logic rervaes the DRV K o gaiv conuel ol ile bos (heoamee s nzsterl ard vecfaon an
intenpr cperabion, The wadte e ard junpers oo Wiis hogic o hecemamged s Daiorecios seldicssss 249 he assioncd
athar thay tres cemligured s sndard smoThe miodule Tor aligrmen {B=fer i Claala 5 foe derails. Tee intearnazt
cupnbeeal lesgie cosncists aol a0 chzal reerrupn oonesl ol grand ae krcsceiedige Girsndn Tor es B lishing, Boes conLral,

Cee methiod ol ciosivg dnlerrprs W the Cuifee: eenploys e beo coniml Boes Sevweea e TR aqd che
external device. T the Tapwr Teierrapl Bacsble Ol (R of the <l regialen 1is sl 2 megative oacs:ton [<3 % ta
grownd) of the EXTERYAL DATA READY palae will geuerie awintenugzt ool Tni% e, weil awecror addoess of
AL {RBedor to cironlt sehancatic DADSMT843-0-1, sheet TR} A hos equest iz made on the BR 1ove] that cocrespondz
with the lewel of #c prioney plug ir tha Togic (sheet TF2) (T standad [ove? for £ DR LK iotectuce is JES; fady
may be chaoeed oo e nivricy plug if desccd.] Whea che pricrity arbirrssion oy in 130 processur oecopmies ibe
recpnegl ard ssuss o bug prood Semel, the muacer control circwit sckoowdedzes with g SACK Geoal The condrl line
rmethiead nf inlerrozling Is legivaly THEed oo the DRLI-K dnlzcrupl somiee, aned & cdisablal by mieeal clamsing
cirewiley iF el dasjred,

The secaond method of inlenupring i e owsing e indivicduad inped siaae, Raclh inpat (09 1509000 1 beidecd by a
flip-flop chat will set o a wegaiive nacsicinn (437 Lo groondl, (Refa i cirzaitsshamatle DG5-A7845-0-1, dhzet
W1 Swricchio: for the huffered it oo the M43 mecadnle reake 71 presible oo wice-0R cach bit s 2 comnion
-intermast lings wihen the Topod Imteeupl Eoalde Chil 06 ol the sialos espista s et and & swltch iz on, the transition
af the arseciated hic cadses aintenLpl voohe Tiilas The Il e read ander poogran condrol 5 rcadine the imppat
eopistor, and are ol bar onovinvg deGe Is W i Bl Lo be clesned. The Inpuo Tederraar Enable ia cloamcd oicn mn
DL inlermipl is sccepied by the Tiilsos: whes resel, il will eeligesr e inlaragpl chedit o any ather ingat bita
weare wgel charing Lhe progesnn e refie salmonbioe, se Lo mewe dalemoplingg B il v e lose

When b fu handen b doio the valpei regdster mefere or wored D g a0l on TNTRRMATHIGH DATA READY

S IWTFRRAL LOW DATA REAIFY recmits the user to Irumaler da Yo beo Sl devicss or beoa 16-hit devic:
fherel 107, Upon acvepidope the date, the exteroo desiee sends BXLTVRRNAL 0ATA ACCRPTED, caesdeg 2n
mtercupt to the Lnibus, woooer addoess 304, it the Outprec latazopt Poable Chit 12 o7 o slias tedstierdissel The
enable Is elzured whoo the Undbus aceepts the cngerupr.

Vertor addeesses ape determioed by bits DOE: D02, Birs DO#;00A ars seleetsble b PO movoted mizroswitehes, as
desgribed in Chapter 5. to detzmpinz th two most sandicant octsl digits of the addressca (gheot D) D02
determines e L2nar aigpiticant digit, 2o thar & vecior addrpsscs cnd incochidr O finpred ar 4 {otour . When thc bas
indicares an cutput tranafer, asermoon of DO2 cawses o weetny at locar rn A0 T aningwt wansfes, he unassection
of D02 cauecs a weotor at lacation 300, .

TF the TR -B 6 vt dsssing, o requesl Boroamomlerrnps, The B0 1 Geral st loweed Lo (hroeeh the Dngic w BG
QOT Cshear Ta2h Toe AMDing ol 1the reguest jml the #nable s omsssune g rouesh bos asg. These Beels reasd be ooz
uriddl the Thijhuy dolemunt sepdce mouting clears ooe o the other Bes sontiol 5 masotaincd andl he progessor
resperils with BLS 35v M alter i 2w strobed in the jotecmot veorar; e Lovie then indbis focther bus raepueslz
fromm bt sourcy untd gither dic request or the cnable iz dropped and faien rrasscrtcd. proventine the levic foen
cesacrhing the requcst i, Thiz arowvents multiple incercwpes ®hen the mastor santool is nscd o mencats moeroiprs,

44 STATUS RECGISTER

the atutuz cepisrer fcheet D je o L0-biT registor vsel to roport the atatus of the oxtemal control lines, cnaal:
intermupte, und gepeente moicteneoce ntermapts 62 che Uoibus, {Fioeee 2-2 ghows e status regiscer dao low sl

b ling. )

Fuuer ol the fiis (L6, U7, 14, and 15k aoe rond Mwxite bits under progrem ontool, nd vio b tea? or loaded oo Lhe
Iz, Tha atlier 1o hils I:'IZ_'I:"; | ]:3'].“'.1-: wi leannly Bifis v Tor muiimoen nse Y, el are .“.[|[||'i-r'|1. -.|'i-|-_"t|:!'_-." 1= e
intermapt aoatred lepic 1o miline oo dnterogl <equence. The randbwidie comaldling is scenrplished by che BUS
DATA 1M and BUS DATA OUIT gating legie dhown oo dherl THL A dmplified varsion of a mprezeatative bit (hit O6)
iaghown o Fiouee 44, The athes tirec readierite bics fanction similary.

1-3




READ ITATVE

S )I gud DATH D&

"TENRELE '\WIKRRAUFT iN

BuE DATA D&

Lo&D 9TATUE LG

L
|

GLEAE
INTERREUFPF IN

{from Bup Conlral!

I-2nde.

Figure &4 Starus Repiser 10 Gating (Repescntative Bil)

When the scatos rogister is addressed for eading, READ E:'I'ATL' I8 fram the sddress ssiecton logic grer the ENABLE
INTEERLUFPT IN ouipwt of tha flip-flop to bus cats Foe 06 lor reading (Flavre 443,

B it ie desited 40 lood 148 status reslster, the approziaie lavel Is placad oo bus line BUE DOS and sorves an the dul
inmat to the Mip-Nep, The dock npue becomes trus when e reglewes s addrassed Sor Joosding.

Thz flin-op oukats of hic 06 (ENABLE INTERRUPT TN} and 14 {ENABLL INTERRUPT OUT) are applied a1 :m
coabline level 1o the interrapt control logie descrbed in Poaragranh 43.

4.5 OUTPUT DUCFER

The outpur buffer is o 1%-kil resd/oreita roplstar thae cun be read oe loaded from.ihe Unibus, When s butfes is
addrees=d for laating, the LOAD OUT HICH aod LIAL OUT LOW jenais are toue. aod apatizd 1o mre-shot dolays
frat are aet op far an output of 1 s {shese DT (Bo wser applicatizns involving long cabling, the added capacitance
iy tequire mayz time. By iocreusng e fesistance feator by 2 value ol ua to Shkilahms, 24 discuased In Chapter 5,
it s posible to Incresse the eosshol delay By up to an additional 4 ps.) The rertlting INTEEMAL HIGH DATA
EBEATIV or INTERWAL LOW DATA BEADY sipnal i tranamittad io the eytenial devdes to Inform the usac that tha
“utpwt buffae tegleer hsa bezo leaded in byyte or word format. Thess symuls load the outut butier close o thedr
leading edzes; to allow for long cobling, Uie user's logle should sampls the data lines on e traiding edges 0f the
pulses (Figate 4-51. The outpur buffer cun be loaded with s full La-bit wepd (DATO}, or wich eiiber a high-crder av
lewsnrdar St byte (DATOB), See:kion ni 3 DATO or DATOR depends on the inconlng address und Lhe sddrase
selecliml citenitg degeribed in Fusapraph 4.2

4.6 IMPL'T RUFFER

The 16-hit inour serister reesives data Fom an exiernal devics for ransrission W the Phibus. Each input hae its
piise ety inorcesed My recsivens with inystecadis, and hae overvolrzgs snd varren't protection ciccultre, The
inmdl reglster £an be citker ceml of 7 the inpit Hnes ar butfored by = 16-bit balTer registe:, whieh ls sslovtable by
sl der mmporz (Cheotse 5, Whes the il mefsior Iz road off e inpul tines, each bt s epressoted by o Lokl 1
as 8 Low (lcas than 1 %5 and b o legical O as s High {43 V) When il 35 read feam the iepuat bufTer regisier, 2ach
buffer bit s set By o mepmlive leneition on the sssociatcd copiaier inpul fine. Bits 15—12 can aluo be selected (v
sider jumpers] to be st by positive bransitions of by zither posilive mrvegativa mansitions (Chapaer 3

Therz are tore poatol lings sesoziated wicl the npot repdster, FXTERNAL DATA BEAY und TNTERMAL DATA
ACCEPT. The exteenal devive 1 aves dats or the inpot lioea ined, after assien 26 have had time to syl (Figue 4-6),
activates the LXTURRAL DATA READY sizral lne, weneraling sm feruat to s Uoiboe (Pangmaph 4.3). When
tha dara s read, the DR11-K solivates te INTERMAL DATA ACCRFTRD line to natifir the enleroy) device that it
e send neor data. L thess Tnes are o sed, incermal elampiog will dise'e e, Tac botfer moyrater biks can 2lso be
watecind By microswitches to generaie Shilsrewpts to the Unibus (Pazmoiph 4.3 ad Chapeer 5
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| | CHAPTER 5
INSTALLATION AND CHECKOUT

31 INSTALLATION

‘The DRLL-K intzscfive s designed For s o ome ol the cenier SPEC slols of 3 TAT11-A g BN1-H. Belime Lhe MRS
moduls is iostolled, L of the jumpers and miseesadtches ahould be conligeneE Dy selest the desived opiinng, The
gevitcies ood jumpers ere murksd on the moduie itsell for easy kleotification, The parugzuphs tod Gl disonss L
Ew.ich and jumper contimirafions and the optionz-that they coniral,

If other than standard confimications avc sclectod, all MAIKDLIC aod other sofvers proprums raicrensing b
standard aszlonmenes maat be madiicd to redleco the new candigurations,

§.1,] Inprit Data Path Sclcction

Each input line con be condmured ao tha? its dara van be coud direetly, olf lhe loe ot Pean the bulfer regdsler,
dependinr ou the ccofigemution of fwmpen: W3 theeosk W30, Table 51 dodiadss the sablecie s junpe
veittimiczlivos chat will select each inpol dida path, The coodule i nomiely shipped sdth e juoze s eeafigered to
welemsd b Ter regisleT dnp om all liries, Fi.ullsn.* 51 combapineg o Taloek q.|i:|g|':||'|‘: al o rapes2ntEion insut Tline, #h -:-wing
Lhe abaran fnpaablineg el driLeriapLinig fra s,

Tilile 3-1

Il Pata Fatle Jumper Selection
] Jumpers for Rengling
- ‘loput lheerl Line
Linc [oput Buffer Hegister Inpul?

| Wa-l - WS-
I Wi-B Wh-4
13 WI-H WT-A
[ WEB WH-4
I WiLE wWa-4
L¥] . Wb WIl-4
] “iI-B WIl-4
& wlz-B WI1Z-A
T Wwii-i WIG-A
[ Wl Wld.a
] CWLE-L WA
4 Wwin-lb - WiAR-A4
a Wtk WIT-A

T Wik-h WIE-A
1 | Wia-p ' WiA
{I i WIkE . WA A

*Mrrmal comiigrration Lar shipmeel

=l




INFUT JAnE-wac
LINE ¥ INFUT o B
* PrRoOTECT T TO DATA BUS
=a
§ W L ERaom oTHER
D‘: g A — lBITs
- - — ]
o' i |
. - INTERRUPT
LERS ENABLE
TRANSITION | - SWITC= INTERAUPT
TRIGGER
EXT 54T REAZY TR TERN . |
% L
INT DATA ACCEPTED SONTROL _
- 41-20a0

Figiire 5«1 Represantdcive Inoue Lina Biozk Dlagram

512 Input Definition Selection

The ingat definition of Jioes 15 throogh F2 cam e further selected o be set by @ posiths trangltlon, & negetive
trznsltlon, or eitaer 2 pocifive ur o negative iransiton. These optlona are conlroled i e pare 1 through W4, as
Tablz 52 indicares. Fhe muodule is jomrmallyr shin ped weith those fumpera configured for 2 negativa transiion +3 V1o
gronnd), : '

Table 5-2
Tapud Lines §5:12 Junper Contiguraticn
luput Line Iegntive Input Poslihve Inpui Positive or Megative Inpul
15 W1-A Wi-E 5
14 WA ) WaH WaE
13 Wa-A Wi.B Wi
12 Wia o W4.B ' gLl
stapdard :

513 Interrupt Emmbile Selectlan

Eart Bit in the BuMMer regiter zan be sslected to ponerats an ioteupt ke the Unikuz, This selection 35 controlled by
mirzomvdiches un the rondle, Tahla 23 indleaces vAUeh sodcch enubles each 9t tn gemerats an lntomupt.

5.1.4 Device Selocelon Addresecs

The DR11-E reculwes three devics selection aidresses, e the fpput. ootpus, and stama remisters, These addreses are
galactable by adercawitobes markad vo the M7843 modude 3% A7 theouph A3, Teble 54 indivares Lhe selecrable
uddress Mta and the assoclared evdtches, The modile i noeoally fBhipped with thess bits cenfigured for an addrees of
16T77%, The lesst gignificanc notal dizit i softearecunttallad for bics AD2, AGL, apl ACO,. amd is alwaye O for the
gratis teglerer addrees, 2 tor the inout addrecs, uod 4 for the oetaur addroes, A swdtch OFF = logieal 1, and a seelich
0N = Logical O :

s2




rmipm——- =

Tahl: 5-3
Tnterrapt Enablc Swatch Chanl
Inpuwt Repiseer Lt S Lol
15 Sl
1 al-1
13 Xl-3
13 512
11 51-i
1 51-5
3 425
5 b
T HE-T
& 51-8
A 52-8
d 52-7
4 31
i 5.z
1 54
I 513
- Table 5-4
Devices Sclerrinn Addrese Lines
i ——- o .
LMIKLE aDDRESS LINES
i - i '|
Al=s .-';ltt!.-\li AlZ2 | ALl a]ulmmimﬂ ADT | ADG | 05 M]-—“l!ﬁﬂﬁ-ﬁl‘.li A 00
Bits Whirh oo _
“uee: Yalecahle x ¥ x i.": XX Y X x ®
Meslule Siamtand '
Conligiiration Ok, [OFF| OFF QP . QU | DiE | DFF| GFE| OFF | OFE
Swinen 13 R C R E R B 1 e LT v Wy P W
! N -

513 Veplor Adlnes Selecrion

The 1HEE reguires bwa soctar addrasass, one Tur Che dats dnoo seetor and fu; other for the el lsn e lysnk vector.
Lhe tamn s, pnificmt oci? digits of roee addresses are v rolled Iy mizroswiteles markoed o Fe rondiue as V8
thropph W3, which coeaaiced o bits D% chzmoh [R5, Tulée 33 shows the sclectulle Bits amd the <tandard
sonfiearnlion it which the modale iz usually shippad, which eelecis a vector sédross of 30x, (A swilch [N = 3 ogical
1, siol 1 switch OFF = o logical 0. Tl Leaze sfymificon ocial digit of te weetor address is hanbeae-znntrolied by bit
102, w et ihe slandard -nputveetor addrase is 300 and e sndasd cotpat vertor nduress 1< 304,

A
i
v}




Table 5-5
“Weetor Addres Solacrion Ling

UINTELS DATA LDES

(Rli]]

M| 0i4 DL DL T1L; Dol | Do | EWis | CHFY D'I'J'ﬁ-.I.KIS LHkd | LHE3 | LICRE
Bits Which
anz dclocrable ' i x * bt X oW
Musiticla Slarilad ! I t 1
CoanTiguration | OFEF(OX ) Ox ) Ol Ok a0l
i —_ . | . L -
PSwitah 1T RI-E R M N A| R e Bie

SR S

516 Canbral Ling Palyrify Sefecliso
The DR1I-E ouwiut unnlrnl lings (TMTEEWAT TATA ACCEPTED, T™NTEEWAL HIGH DATA ELALRY. uwwl
TNTERNAL LOW TATA READY)} ce geneiated: By vne-shnt dzleys nonnally eontzurcd for 2nooutput of ©us
(irenit schematic D-0S-WTAS3-001, shoeat T7h By nceasing the realstance for cach cuc-ghoc, it s pusaible .
increaee the owput Hime of the signal up o 5 ps (Flone 523 7o dser applications in waich lonw cublne and 1he
resulting capazicance necessitace added delay. [t iz oossdble 1o seleet the paiarity of the contrel siaouls by seicer-Lype
Juimnpess, accordlng to Tehle 5-6.

PRL:
[
qh
wPPEDS WATE SUHWE
3 IC, a232/AF!
2 ___________
1
5 : FES STLNRE
Sk Itk 20K ELES 40K qia4
Ik Hay Y- pmre

Figere 5-2 Control Lioe Cuerpat Tioee Variscion (R11%5, R120, and R121)

Table 5-6
Conbrol Lioe Polinty Selecrin
I Jumper Sedeciion

INT DATA |['~'§ HILH e i

ACCEFT DaTA READNY DATA READY
Poeirir . 'w35-1 I Wal-1 WasH
Churput J_l_
Mg@tlve —- — WA Wil-A WA
Chucaut —|_' Srarcezd Stondscd Stunilac




51.7 Coulter Mode] "5 Sclectlon

Liz use the BPRLL-E as an latedacs to ibc Covloer Bodzl *5%, the Ewar most sigaificant hits are g2t 1zp fro
miemupiioe, vo ar joput chanze, and all linss avc conflpared foc direst Hne apud, Table 5-7 dooes chis configuraticn.

) Tuble =7

" Coolher Midel “&" Tupnt Canfiguralion
aty Jompers tor Data © Interrupt Enahle Jurwper for Tpur
Ling © Input Faths - Switch Put¥er Scting Edre
14 ' Wa-18 } S1-4 Ok wi-C
12 Lo Wo-13 H1-1 O Wi
13 L wo-Ii H1-3 L W3-L
1 - WAL} _ 4$1-2 Uh WaL
11 L WO | - SI-GOFF : —
10 Wll-H " %1-5 OFF —
e : Wli-B 525 OFF -
1. : WIlE - 52n OFF. -
o7 " W3-k ’ ST OFF
0 ' Wi4-F 1.5 OFF -
s O WsE ' Q24 OFL
[k ©OWIlal CNTT O
I3 LERE PR N« S N e A , -
0 . WlAB BFIOFE . . —.
(] s WIT- 524 OFF | -
ok . Wk 833 0FF -

57 MAINTENANCE AND CHECEOUT - -

Checkaond g testing are aveomplished by uging {he (maintenance cable supplicd with rach DR 1-K ioterfoee. That
cabile {i omeligl WOOB-[ cuble) is coonscted 1o both of e 40000 LL8S4 copoectors oz guown io Figrarr 3-3. s At
Me anziant lives vl the DILT1-K are jumperad to ifs input lioes, ond any 16-hit word losdsd inte the cutput registar
i~ Med hack-infe the Snpod repdsber, 1 the womd-nead 3% ieotical oo chat loaded, the inz e bofTan, oudaat bulTer, aod
asawisted circwits may be presumsd 1o By nperiling properdy,

Lnstallation tcstln;. reay e pecformed hor |'||.|;,r|i1_|_E__ D{FE1 1-K Trigiea! T Test (MAIMDEC-1 | -DZDRG L If potormancs
of fhiz tear talls to disclass any orirs, it mav he geiniad teat the DRIV 5 aparacional, and thar it baz hoon
corecetly inaelled. .
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4.1 INTRODLCTTOM

CHAPTER 6
DRI11-K EXAMPLES

This chaprer containg coamplas of same of the aprlin:ijn:nua tor which Lhe DRLLE san he acki e,

f.2 TNPUT EXAMPLES

The paragraphs bolow include cxamples of possibic confieucations that use the DR, Paragoeh 621 discuases in
wined dacail o spoeifle inpuc aplicatian.

621 Toput Example |

plication;

Faluilicme:

6.2.2 Input E:HIITII'I‘E 1

Applkaution:

Solwton:

An sxternal dewive wilh 13060 hinane oot and two zontrol lieze, Wher: the desdes bie
plueed data on the dalzs nes. il gemerates a sipnal on one of the conlrol fines ard bofds
the dzia on the dala lines unbil it receises 3 data acknowledimen| en e oll e continl
hiae.

Because the cxtzraal devics has only 0 15-bil auipet andd the THET1-X Tiss a 16-bit input.
the sizteenth bit iz lett voconoected, and is disabled b miermal clunging cvcuitor eo tht
It reads 55 3 logical O fo the aoftware, The dain inpel o7 the TRTE shovld e et for
dirzet ling mput (Table 3-1), #5 the extemal device i capahle of Tolding dara on e dady
lines (Figare 3-1}%

An ediemal device with 14-Rit bivary outpet ond ven soolrol e e dats & stra®ed
omber e device o lpul lines, Becaonse the data ie stoobed oo e dals fines, sinne 1y 20 of
holding pegisier 3= newded. When e daca kas been steebod omto e Eoes, a sigaal s
menertad omoone of e comirol Bres alfter odveh the cxternal devics wails fur o dalke
gckniwle dzmzot o the odher conlol Gue helforz seenbing new data oot the Ju Lines

The bits of due DRELL-K inpuc butsr cozisier 2re edge-Iiegeied. so thar the datz on lhe
dats Linc el ot cach ecpister bit <m o negiive tnnsilion {+3 YV to croundl and will by
leld wntdl che seftorare cloars dhe repisler. The daa fupulod Gie DRI -K should be scloup
for & remister inpue (Teblos 51 and 520 Fignre f=2 showe Fris example graalucslly.

fr-]



623 Input Exumople 3

Appliztion:

vilutiog:

ER11=K

DEVIGE|pATA ON LINE EXTEAN &L QATA READY

DATA ACKWOWLERGE —— INTERNAL CaTh
LECEPTERD

[LEr-LE4 ]

Fiporz -1 Block Dizprzm n'.'Tﬂput Pxgreple 1

UEER

pEVICE |DATA SENT  EWTOATa REapy [ ORI-R
PATS &CANOWLEBGE INT DATA
MCLER™

I-EaTi

lipure 6-2  Block Dingrem of Ingul Fxgnple 2

Three devives, each correcled fnoa TRIL-K as an BExgraple 1, and edch with thrae
puskatton. santzhes, signifiring:

Tagt Srar
Tzet Sraz
Mow Serment of Dato Conirol

User softoruxe dc such that it needs to be kept wwirs ol these comlrol Tinetions, Sigials
prortuied by the switches are THL-compalible, aod are avadlable ofF 3 senarate connactis

o the buck of euc i device,

7 i exacnple, the el Jines ore ased 00 geoerile iolsrrnpds (Figare 6-3], The dnput
jumpers Clable 300 shondd be sel Ror o ceplsber dona, soothan (ke sofiwace can read the
mterusting Aity, leeh iotzcupl souble ssileh s Sumed DN, allowing e mpat hit o
Eensruiz uo intemust,

63 COUTPUT EXAMFLES

3.1 Cotpot Examplc |

Applicarion:

St

Trznstacring dara hetwoea oo PDP-1Ls vio DR 1-KS.

The BRI -K 5 designed so chat dhe ootped lings of one DR L-X can comniwnlesi: to the
i puat lises nl analler ansd vlze versa (Flgre 441,

)

Flaiat s

—_
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CoTA ~ .
Qe | T2 SN & >_

DL ¥ICE

#1 )
CONTAOL FUNGCTIOMS

DATA
ouT TO OR11-K &£ 2 >
O STRIBUTICN DATH MFUT > DRIl- K w4

DE ¥IGE F&NEL
#z

CONTRAOL FUNSTICNG

— s

DATH
nuT | TO DRH-K # 2 >
DE ¥ICE '
#3 —::
FONTROL FLNCTHING

RELLE
Fiwnre 63 Wlock Dizprm of Input Lxamplz 1
- L
JUTPLUT . INFUT rt‘
- B
OR11-K DR -k u
a
_......_._: — #
INPLUT L OUTFELT -
: : In-2867
Figure a-2  Blogk Thigrim of {hdpul Fagnsde 1
B,k Quipot Eagmple 2
Aprlica liom. ITunsferciog duta to two S-hic dovizes,
Snluisn: The varpul of the TR11-E. cam fie helesepamib=d oo iremeler dala oo owo 3-9:0 device
(Figtre 6.5

6.4 OOULTER MODEL 5" BLOOD COUMTER INTERFACDNG

The dudl transitional cherseforiatic of joput bits 3 through 12 was dosimed seevilioully for nlerlaging with a
Covlter Model "5 Blood Couorer. This intedthcing providea a geod cxompls of the vombioeed o ol the ot lees
‘nr duty inpedling and ioteoeptiog,

o




USER
OEY GE
L]

EXT BATA ACCERT WSET
CEWIGE
INT_DATS ALADY LOW E¥TE .

1'=23088
Flgars &5 Blozk Diggram of Ootpur Exompls 1

The Coulrer Madsi "“S™ hes sixteent data outpot Lines, foehe of which are deslznated =5 3 lines (S12:500) and
provide 5 3-dipit BCD valoe for 1eperting Leet dsta. The temuiniog four Unes ars desipnatsd sa Q Fres (QdiQ1), and
rrovide 3 BOTY diplt that indizates the s mereber corvesponéing to rthe datz surently bring repot tzd o ke 5 linea,

To frunaier data ta she FDP-11 from the Cool st Modsl "5 vis the DMR11-K, an ircerrupt muad be genatged when
pew daty is teadr on tha S Wes. Tae Mode] ©3" does not ave 4 signal ling specifying that daia is ready: bacanae the
(3 linea sndizate the tast number aad clinge when neor dats iz availabic-on the 3 lines, & chanze oo the O oes jaused
ta prnerate the intercapt, There de oo rme diffsrenve hetwaen the change ea the 0 Tines ant the loarding of éat1 on
the & Hoea; thecefors, 42 aofromes muar Ao soffizient dalay to venrlt the 3 lines ko sactie.

To sccomplish taie, ingue bits 1512 ane selevied for noeltlve/Moptive faigeer, s that sy marsivion of the Jines
peneretes un inleruat, All elxtern ca'e inputs sre seleciad for dlveet line inpet (Table 3-Th Fpure 6-6 shows the
nput chetacteristies Tor this azpiicatlon, The BUILM option is s cabls wed to conreet 2 DR1TK to 2 Coulter,

A chanpe on eny of 1 0 lines signiflee that there i 5 fest ramber chaopge in process, The DR11-K then monitors
the Lres for o chenge zod inlerruats the urseescr when it ocerrs, The sofwar: muad sllow e for the Coultor date
Yinas ta serile, The followiog progra example shows how the sellware reads dota from the Coulrer.

YECTOR ADDRESS, BE COULTER MCauler intezrept has ocouroed.
COULTER JER FC DELAY /Go ta 50-ma delay subroucine aod cetum,
MOV inout, Memory M&towe the daty on tha DR 1-K jupat,
MOY F170000 Tnpul JCleat the interzupts (Bits 15:12).
RO RO Sty ks iSer up intemept enshle for next loput interrupt.,
RTl TRestoTr prosram.
2 LINEY INFUT mprw DRI-EK
gl BT -¢4>__ 1512 > | INTERAFT
5 .
AL30D : . - TI:; ;
N T CnEs ST TNFIT Sy {':'-W' Aus
31-512 T
- £BBY

Figurs 8-f  Block Tregram of DRELL-K Covltze Tnierlue=

G




DR11-K INTERFACE USER'S GUIDE _ ’
AND MAINTENANCE MANUAL Reader’s Comments

EK-DEI 1k-MR-000

Ynur commeats and sugeestions will help as in owr contnuous effarg b impeove the qualicy and vsefulaess of

ot publicalions.

What is yvouwr peneral reaction Lo Lhis mamal? In your ndgment is e egmplete, nﬁcurﬂtu, wel] arganiced, well
writtem, cfc.F 19 it Lysy b use?. )

What (ealumes ame mpost userl?

What [aulls do vou fiond with fhe mamaal?

Disiss Uiy pranual satisfy the meed vou think it wa intended to satisly?

oo il sulinfy woder noeds? Why? : .

=r

Would vou please indicalé my-Factual Serors o hive fGund, -

—

i

Ploase descrle worlr sesitiom.

Mas OrpirLization

Strewd : Department

City : Stute Lip or Country
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