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This muznueal provides a comiplets deacription oo the TRALT-M DECmagtaps Svsrcm. Tncinded ars inatallzoion
irstructicns, opzration and prograneniaz miaimaticn. funceonal Block ard Toge leve: descnpnrms, prersnbive nd
corszative maintenaacs procsdasss and erwval aed resdacerment paaeechures, The rnneial s S vid =8 it thirse sar -,

Partl - Conivs 2 geneeal deseripiinn af she aegte-nand complee systan msmllntion instrackians,
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anreeliva el epor ey, aed Temoval apd roolacemens peoeodires.
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vpericioa. and fanecional hlack. ogie lvel, aod Qe doapearn deswad prioss.
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1.1 INTRODLUCTION

Taz TMATIM RECmaptaze Searent i o mwepmelic Lape <Lota@e syancn tha intastaces with the PDP-11 Fanily of
prowessiazs and prophoals and prontes groruge for digilal Sufeimadion, The syrtem cads ard vecords digital dala i
e el =i 3 pineechianne], indvstre-compaibla fommmal.

L2 BYSTEM COMNPFIGURA TION

Mart T

CHAPTER 1
INTRODUCTION

The IWA T DR g ape Sestan s compoasd of e wnits shanm o igeees 11 arad 120 ol tsted Below,

AN

—

nm.m@-=C

whTE sieomy |

WRITE DATA .>
[ GORTEBL wATE D
COMME HDE
ACCMAGTOP P (FIEHI LATA WAL TER GL AYE
COMTROLLER | o Or.CMALG T PE DECMAETASE
CTYAKL- BB ETaTIG TRadsraRl [ READ STROBE TAOKSRART
L TSEE-Mo S WE) IT5E5-5E/58 |
A
QREAE DaTa
L Sratus
f 3
fee Tar fl:ll.'.- BT
o3
rFONIR 5Py |g R/ HARTY BE FLWER
A [HF&f- ELF |
- — -
4] FHET
Figure -3 THWMAL L3 Systen Configuratiaon

1. DECmaatape Concroller — The TMAILL interfaces the DECmaprape aystoon to the POP-11 Unibos, [t
wvoitrzlz data transfors. igsuce coatrol commmandsz seothe TS03 master, apd monitors ayctemn operation.

Luch TMAT] can conirol two TE03 franspots:

[ ]

a teoster and a3 sleave.

Slave DECvagtagc Transport — The TRO3-5 coneiets of a mape rraagpoct only., 1o ccsponse 19 inowts Jrom

D wdaater, it conrrals teze mozion and records and reeds data on magnctie tape. The TSO3-54 reouines
15 W, Gl e primany power ard the TE03-ER reguorea 2300, 50 Wz primary power.
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Parr §

Pomecr Sopply — The 720 prowdes swuched 22 aad de operating power for the TMAL LM sesiom, Tec

models of the gomer soppiy are avaldanie: the [F720-5, whech requisss D13Y primary powss and e
HT2FL wivich rogquacs 2305 Simy powe-.

Magler DCwiglams Trinspern The T303M oorsizls ol an MEPZU adagler mcdole gl & epe
Lranspors. i MEDID proccsses commards o che eoatiodler and dssves mocon anl eeinddwrln
sonvevands o the maste and dave trangooia; the MBS alao monitora states s B e masser o
slawe fransports, Aey sraliog chanecs a7 e setectad tanapot e cepected aamediate?y o she coperoller,
T veszma e 10 papiez Doesnothe adapres, e s Daepoe ool ey aonmea and eeords and reads
il e g ng Lic Grpe. T mwetels ol e reaste e ECnmplase et s avatabic: e Ta03-MA,
wliizh repgi== 115V, ST He prirvary poewenr wead the TSIEYR, soicl e 230, 50 Mz ocivasns

H DL

1.3 ATPLICARLE DOCTWENTS
Tilale 1-1 bl TEP-1 1 decmimeats i ore cpolicalile i the TMaz 1M DECaptasc Bvawn,

Table [-1

Applicable Diacwsrsents

Tille

HIMN Poveeer Sawpply o
b iz Hes anenal

FLIP-1T I"™oesser any
Ssnoms Maroals

POP-11 Frocezsar
Hardlne s

FRIOER-3 1 Peminiray
Llandboalk

AN AL L Lgic
Fiamel ek, 19 TES e
bli i

Paper-Tape Sefraar:
Fremammine Landbock

HI:TII‘]IEF

i e e

Diesceiptien

-

FE-H M T 0

LRI T B )

DEC-| [L0PE-I

[

Activcazy coanzal Trat proandes a Suneticnsl and deibles!
cicuil dze proa of D 11720 powess sepply.

A e o e teranee snd e ntanadlz that 2roviie
aletiilent deserip oz o ez Dagic PTDP-1] sesoem,

A sencrdd wndbeok tkal disepeses ges-em areliesine,
sidrosung mcdes e inesruclion sel. smopmEncnicg,
reclunzues, aad softerarc.

A landbroi develed tooa dizgussion of the wricas
aeriphiral s ead wilh PTIP-2 ] svareans, 14 oalse poovides
detgiles dvegry,  Tew, ol b desecpuoas of the
Uasbuz gad extemal devics fopi; ree s of ancrizoe
sonstrustion s and sxampies of peeerd mlaefices,

Ficseats Functions end spociCestions of e M osuries
Iesiv modolzs, zooossoriza, ard sonnmeciors vard Toche
WAL Conhellze zaad e TRIE DLECmawrtuze 1one
awert, Tnedes acher oo of Jpcie produead e DG
Awet waed with PORP-1L devices

Provices o duziled digegsion of e TTP-11 aftomarc
ST azed w bl toenpy edil, sacnble mnd debur
P11 pevear.ms: i'|.|:-u'."|l|.'i.;:-ul jregramaning: wad the
I',i_'|i|li:|g;-'_.1 witnl cnaz tsth |-:n:k:-|g_c.

“Apalicabis crenaads ore Faccislucd wide D systene al Ginesg v iwsta ) fica T he doeimese nanher depends cpan L il FLFE 1

farily procesr.

tile e pmiessor hasdioonak acdiae co Lhe actod CTLU

e e LR =—ru
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MAGHE MNC TAPE FURDAMENTALS - DEETMITIONS

1.

4

et

Kelerenre Fripe  The edwe of the rape 25 dofined By Fioawe 1230 Voo ape kaded onoe TS0, the
T R "-'-IF.-" is Livwnsd e nhszreo.

BT (Bezinnine-on- Lugesl Madwer - A catlecti e <irip plazed oo 2 nonexide side of the tape, againa the
reizeonce cdze, 15 1 (L It Jtom tha besdnrine of Ge e,

FOT [Frd-ol-Tape) Mk & refeere stho plazed on the ooaexide side of the wpe ugaims! e
vonrizierae 2lpe, 29 4 300 Conn Lhee traaling edge of The aps

kine-Chepnel Besozlicg - Lizhe tzacs ol dits plus ere Tesck ol vertical parily, Fuine -3 shows the
celatZanshiz betwsern frack s bicwelizhe o o nies-channel manspor,

Taps: Charastor — A bar reconded in c22h of 292 nins channels.
Bozond  aosanies of ool ape chaacers.
File  Mwvawedel ved vasole Glaecneds foiismwn = Zea, 00 nLaX i)

e ceend Gape (TR A lergh o7 poaed rape wed o oseparate records (0.3 0o minivcoes For
mic-Liack, maXianin TRG w25 M.

Eorendsd TRG — A loreth of coased tape OF o oot apuioaally vaed to separzie ceeo s Bt owost be
ved normccn BOT and the Testoceard. ’

Taze pzed - Toe speed at which wpe oo 2esl the readdwnite heads; aconaly ststed in inches por
serand. '

Tupz Licnsive - Tho decsay of soquental chaacicr on te tage It & rocmally apecitied in e per
il Cbpils wheol s cquarale nt to cheacoers pen el

Wrie Pagbls Wing — A mibbor doe which muar be ingemcd on the sueply ceol to allow the transpors to
writy un the particalar rape. This zaforr Pcacare heolps pooveat acedental destruction ot previcuslr
recerded dara.

HETTNCECE CREC

SAFPLY
ALEL

= =7k

Fiziae 1-3 Melerence Fulge of Tape
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Figinze 122 Track B Weigli Bel:dinmeskoga fro

sirud™Fanmee] Irarssord

Ta. Tope ek 7MY A& cesord wrillesten tae ipe to desienisg the and o2 T someisnes seceoend e as g
fie mace (MK S ihe IHAIRM. e fope marl; 5 abeave precedad B an extended LG

15 RECOREWNG METHODS AND DECmamape FORMATS

Toe DUCmaglaze syeiem fon on-2ne mas sluraes seslen: e peoecaees or i Data % ipoonde o Bz inover iz
towy, lenzed clarsters, B caraster consists uf eiehl desa B arnd ane werfical posine bin The verlical peoeay ba

i pricoeranzseles e s evere e o, TR sdd pazite v geamanias e e ch st e reeonls an least one il

Thee paricy hit e geneated aceondi gt the ede Tt ihe wander of 120 zharacces (panty Tt ncluded b is odd o
peer. Bon cxampie. Fodd paere ig osed aod the cloaci eorming an sen moahe of | lees, the panty bit s
prmrena bl as a0 Bl e soeded mowedbeae ol 0 ks e rezneaadt Leas @0 am geen ke ol Bits s read hazk Mo
Lepe, oo tical ooy @ooar e penrated Leonadite o poogrien that thie data & i enor,

The dara characrzr are recorded in biocks or chamctsts, cened records ¢Figune (-3 Lush seeord containe a
epcoiticd number 2f charoctors determincd 2y s word count The minimucoe oecoesd length is 2 charsetors; the
CROIELI Rord count i2 the 2z complement of 3 ar TTT3,. IE 2wtz operaccon iz actampecd for a vecord wich Lese
than 3 chaszetors, the controler wall Eeree a nnnomwimn ef tlees sharactecs o he arictcn

Fecords arz gepatatad by inferraeord gaps (IRGE The 1RG s 405 e, Capusedruinely 906 i, i aemmad operaiicn)
miimym. Jul may be extended 1003 0. by pecfonnine an s ended pp epecation. Tape KD (unzea=ted aecns)
priwide aras o the taps for e tmansport 1o stard oz soop and also semmnle Sal: reongds

131 MEL] BEevovling Methiod

Phe LE0% empiows e BIAL (noa-rstume-to-oern chamge on one ] recnsliogg enedl ol othe SRE nellod, 31 bitis
repoeseniad T o coversal o the diceston S0 wp? magnetization onoaomask o 10 Bt 2o represemilad by ao change
Lapy mzoe ticanion.

1-i
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1.5.2 Tape Frmat

e forrmind (Fizeee LAY B wompiesl ol Trom T8Y w0 2005 nies-tal chaae Bes spaced 1050000, 3.:!'-El'.. Eodlowd by 4
chtpray o aeses, o VR charagier, d more spacas amd gan LRC elaractern, Thas wint -.‘::r data s called a reaord. At 200
chuzactzos por inch, the covond is between 1032 e, (mininusny ar< % ne fmasireond, Relwzen each cocaid s a pap of
ac lezst 102 0, The taoe stivesure ecnsats of @ number of records tollowsd by o G mark 1 Figurs 1-5) Sinee dara s
veeonded ard read at tigh speed. R a-e weed w pranede space Sor stacting aod stopring the THUSR Lrmsports, Ve
TAUE Tranapiat aceelemtes From shineditl oo Tl speed v apmesinatzy 0.2 in of ape and Gocelarates Frooen Fall
soeegl b shen sl dn G2 0 g e Tz, Hee L3 den TRE sopndide HHAC TR MR ETes T HATLINE and are ppir.g kb 1ape
gl

The CRC churactze (Parageeph 1.5.30 65 generzoed in the TS03 duriag @ wede upentian el waitles al the end of 2
zeord, The chack chasastor porfoims the sams furetion so a revord as e pirdey Lioaloes oo charegden

The LRC is 122 firal character in the cocoml and is generatad 50 2l or cush rgsk the sem ol 1 B {URC characier
il s cven, The LBC Cueraercr is wiitten oo taps by clearing the werite bulisr ‘o The cape tsinsparl <M the
O charucter 2 wrieisu, The LISC strobe rosecs the woite botzn cavsing a 1 o be writien onzacl Teack cnalafeing
art oG nnember of 1spo 0 % wrilien oo vack track conliining an vven nunbar ol 1s
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E33 Cyelle Redundaiey Check JCRC) Characcess

The TR clomncier provides xanethind al erca detoetion znd cecrcction on TS03 DECmapts e Transpocts. The code
hits nire <hieck hits thal Yerm o chers chacaver al 1ne 2o ol epch reznd - T perfornn a correetior, 2 rezard in whick.
ap error hus been detegzed mast be reread iode regnory with chie IS aned O chanaeiess e peogiain evalation.
Lrrors iovelvine more then one truck cun be detected bul nol corres e

Thr CREL chavactar iz ooocrated as follows:

i

The {'TWY register, lowaisd e the TAO3, i cleazd at the hegonome of each record. As each data it s
wriller o Lape, 3135 exclusivel s O Ted with ils conespond g il in the CRO rogistar,

| epes I 1EE rﬁ-:li::l_ﬂr iz shilzend opie |_'|||s_i|i-:_:-:|1 ke 1he |,'_i,|:l;-'|l et e pxclosive< ke -::-]1-|-_-r:|I'Z:1r| Fas Lakpn ok,

3.0 lhe By entering CEC 2, CHC 5, CIRC 4 aod CRC 5 of the CRC register aze inverted if the bit eolsring
CLROCH a1, Dudads shown in Table 1-2; the cemitraoe CROC chyractar is showen in Tublz 1-3
Tahle 1-2
Five-Character Thesnnd
Characters
Bit Bata Thta | ¥nlka Lata Tk
Character Chacxler 2 Clumicier 3 Cliarwter 4 Chamcier §

P Ck 0 i 0l ]

0 1 0] ' I 1 a

| i L ! i | o

2 (H [ I L I I

3 | ] t | | o

4 ¥ i | {l |

b 0 I 1 1 1

b | 1} 1 I 1

7 ] ? 4] i 4

Tobe 1-3
CROC In Reglater When Wrltlng
LR Rigister
CRL T Fuel CRCC
CRC Bits Clearsi Chomicter 1§ Chovacter 2 | Character 3 | Chavacter 4 CRC O Tagpe

CRCP 11 ] (L | | | 1|
CECD 0 Lk 0} 1 [ L] 1
LR f 1] i 0 1 (H ] 1
L L 1] 1] 8] ] 4] 1 1
RO 1] Ck 1 1 §] 1 1
CEC4 0 1 0 1 i) ] 1
CRCE n I | i 1 { |
CRCO [ (4] 1 1 | 1] |
{RL7 [} 1 L ] | n I

1.4




Farr F

o Stcpe 1—3 asc repeorcd for cach date charactes of reoord.

B0 ACORC Lime, all positicons of the CRO regiater, sxcapt OT0 2 wnd CRO A, arc connplemented and the
sl [_!I_{[_!_;,:I|:|Ti||.'lr.'_' B5 WTEL L0 L.

o Thza CRC vogesrsn o cleancd for the next raeond,

1.5.4 Longitudinal Bedundaney Cleck (LRC) Charscter

The R characier i wiillen T space: aiter te CRC ehaacter. The verical paricy bit iz ahwavs written on the
LG ¢hermeters e warlicnl paTity ol TEC i nzver checksd. The TIC chaacies ivakes the '.nngliudinal paritg.-' orcn
e Lhe entire record, inglucling e CRC, The TG i geneled ool TR0G By e TR egisier in the {ellosing
AL:FTET :

1. Lhe LA cegister is cieated al Lke beginming ol - raciml.
-
-“

As charactors urz weitten on wape, correerondng 1 hits comnplerend e TRE sagislaal the zime dazz s
written on tape.

a. AF LG v the LIS sitebe ciegrys the serile balier ponl Sy gre wtillen or |.:|!:||: iTiem |':u.I Ui ol anrnels
T sebidch (b werile b Ter s el TN rlr:lr"n_!.:.

1, Frllrasng this mgimwad, e TEC characte Tnees aooower awmbor of bic to be recorded on cach track of
the lage, The O claracler i includad in deteorinme the TR chaiactcr.

155 Ilara Files

A previensly staded, o roeced s g groap of charsetass preceded by an [RG and termdouted by Four spucss azud am
LIAE whaminzler, A il i groop of recnrd s <eperaled by TRGs acd teominated by a 3. cap Fallowed by a Pile mark.
T file math iy o tecord pomsisting of o single dals cloracler |the end-al-Tile {EOFY chaiacoer| folloeacd b aoren
Rlank couicaeners amd o LPC chamcer, The U180 chamelar @il writiess on ae BEOF ecord. The LRC characoer
with 4 filz mak s & duplicate of 2 BOL caamsier (2300,

54 Track Awignments

The Ik azvgmments o reol, weite, and saofiy hagoe dhowen o Tabls 13,

Tishle 1-d
T503 Track Acsipnnacols for Dt andd Farily
Transport j Writs [ Reud
Track Muniber Dvata Bits ; Datn Rits
| [inside) W i KIS
2 WO T L
3 LR i
4 WP 12Tl
b W TeT1l
i i BTk
7 T A
! W Rl
W el sirle Wi Rl
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CHAPTER 2
INSTALLATION

21 SITE PLANNING AND CONSIDERATIONS

211 Spae Respuirements

Figeie Z-1 iflustrates che space and sorvice clearancos mequired. Adesuaty spacs mous. by prosiged 1noslide 1he
equipmivat our of the rack for sacovicing and to open the froot dowr oz the TEO3 DECnuplbape T ransporl.

L1 Moser Bsquiremenis

T TRIAT-M VDL rmplings Sty v T opented Fone jvaemival 115 o X301 ¥ae, 50080 Hz poanar soics, Lins
vollipe shigaslel b smsinigines] Goowitldn 10 percent uf e normual salez and the frequency should oot vane macs
Ihjizt 3 He. Fusaps il PTUTLATY THIMET 15 caommysiible wilh e HT0 powel sappls,

2,13 Emvirnmenial Boguitsments

“Ihe operiing voviroorment should hove coal, well filtered, humidified aic, a bemperaloee simps of §3° w277 C, and
celative vcnidity of 40 to 60 pescant.

27 TNPACKIMNG:

The TH ALY mzy be shipped on e different eonfigaraticns: with the svarem installed in an cquipmant ruck or
with cach dovee packaped scparately,

221 Cabloet Thupeick g Fnsloetinns

Ty ||1|=|”.~:||.'L L2 gihirel, nroneesd] s call ]
1. BEemowe cuter shipping coataiper,

HOTE
The containes may be either eavy comogated cardbwsand or
phowtrd. T either s, emnee ol melal steaps Giet, e
teanove ey Tisleners ang clents secoriog the conGriner o e
kil 1T applisible, remeve wood Temodog ol sippoets from
areem| the cihioel perimedcr,

2. Buzracave the polwsttorcee cosver T e cakinet,

g Lirhalt cibioet(s1 Fom oz shippine shd. The belts are Tocated on the lowsr support.na side rails, eng
A0 capossd by opeaing the access doocls) Beaows (e halis

. i e Jeveling Foed cbows the Lewel of de rol-aronnd castera.
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3. Thse woes) Fiocky amd plunks to foem a ramg from e skid o e Meor ool cazefully i the cobinee

canbu fhe o,

£, Kol the svarcin to the proper Inealicon [ur s lalation,

AFMOVABLE _
END FRMEL T ———__

CAELE ALCESS —

EAeTER SWIVEL -
RADILE 2 1340
[4| CASTERS

CLSIMET TI%. 1'82.2dem1 high
(floor 1Hing ta zaninet 1opl

s

-

—AWINGING  DOOF
W TLH OR

"
B

L.H.

i\ J—

___EWINEIHE MAUMNTING
" FHAME DCZOR RHCRLH

E:'E'.':!'"-' T T
" '\.'\..\{%
s
“a
.H'h.
& . 1] 35;.
ki ) 148 36.cm |
N |
: '. |
_u I _ . — |
| | 1 _I B
b =+ Ly |
_  REMGVAELE ' |
=T END FANEL l :
'H«\ il ! '
| ~. ’ L
ol ,l!'““- 48t
Pl . | 122 47¢m)
! \\E /" ! —
. — T FAmN
I ! — PORTS :
f,-’ T 1 i 3nt
A W LT I T6.2am)
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I I
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ST N f =79 PLALCES
1 e -
A b
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| ' | B
| | 19
TELT EXTENREDR 'I 148, 36 cm 1
| FROM CaBINET | :
|
| [
[ F
I S —
TR
Pipurs X1 Gpewe and Scoviec Clearunos
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122 evice Unpocking Tnstructioo s

Belipe wreprching the equipmeat, cazak the hipping Jise te ensere thal fhe somect nurnber of packages beve heen
reveiwe?, Lhen carsfully ternme each devies i iz hipping cartan, Kate thit the s3le moun ke e alread v o Lached
P the US0 Lrimgpestd ad the vestozg hadwaes is packed o a bae in caciy sdgpiag caclan.

2.3 IMEIMECTICN

Alver Temovizgg ihy egquipmenl oo il conlaing i), ingpect it and report any damaps to che reeponsibiz shipper und
the Logay DR Sales Otfice. Insae:t us Tolhows:

I, Ieapeot all seeitches, indicatora. and panels 2ot damipge,

2. Temowve ogquiprkenl eovas wWhere necssacy and inspoet for loose or broken modules, bBlowss or tan
e, calde dimmage, amd leose s, ol screas, ete.

J0 logpect widng sde of lopks paoeds sor benl pans, breken wire, louse axiernal conponents. znd Moseign
aTcrial.

4. Check TRED tapsponds) Toooeoy foreen marenial e mae have lodeed ia che tenzion arm, recl boby.
anad uller mwving b

3 Check power supply Dot poopse seatiog of Tuses aod power sumeclng.
24 IMSTALLATION

241 Cabmct Installation

1E the eqeipmace is alzeady mevnaed inche cobinet, prosesd o5 Fellows;

1. Lovwer e leveling Peel soohon the cahine | s sesting on the Mear, sl o the mollarcimn? cisiers,

[

Toe aspinil fewel b lewal Wz cakinel: ensue than all levelive Tess are Dol co the Moo,
I Romosc the dhipping saccws which scces the equipmant o dhc cahinet.

4. Plag the BT e awpple g pesveen cord iy aoceceplacle Davieg (e correct volbaee ot Tisguency.

242 Dovier Installition

The squipment shouid be meanicd inoa 19 o, by 20 00, eguipmcot boy, Figioe 2-2 shows 3 oeiociomenslsd citdor
tavout, The cquiprcnt should ke ncanczd fram the top down,

2421 TS50% Moantng Iistructlons — Toowmnant che TS, pvceed az foliows.

MOTE
IF ter TENE frwnspurds (ma<ter ool shoed are o be insixlbed,
the slave (the sinil williewn dhe MEI20 adopier nwnduke) W
insCalled al de oppetmaed pssition.

L. Remowe Uz ot portions of the goides from dhe TS02 chazsis by actsuting the slide telesses imd meoeen.
the muides oo the eabinet in the 19 hals foom the top of the cebines osing the cishe scoews prosided.
Lozure that the gades are level and paraiel oo cach other.
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WIENT SLICES M
150073 et TR I"_:l!.E "'I_=|l:"|'.' TrZ The
nl e aF CaH RE

_ WOIHT Bl LS 1k

T50X = AL h HOLE
i Waks rn
e e — WOLKT Ik
HE d9Ih BN
Tuasn
1
1
|
|
- 11 . WOUNT IM
" Buer HOLE
ETED
POWER SLRAPLC 1
L
I H
1

o Ee
Vignre 23 Cabives hsbllalion

Lifr che THCA up and sl.de ic cazetudy into the onedes anol dw dods relesses lack.

Carcrully lits the slide mleases and pusl: the transpore Ril*s iano $e cabinet.

1F w sccend TE0? transpors @ oo be inanzllad, repeat steps 1 tieough 3 abowve, but rmoznl the puides in 1he
J4th hoalc,

2422 TMALL Coutroller Mouwnting lnatructions - TRine the handwioz poovicded, oo the T80 500 the gz bival,
at the 41 halc soatian.

2423 HYMW Power Sopply Mounging Insrructions - Esing e hantware: prowided, mioens the HT20 power sopply
in the cabinzr at the 9% fede pegi e,

43 IO Cable Conmer iana

Tovinstall Lhe B zalades; proceed s Dilows {Pignene 217,

I

e

Insall cme crd of the BCL1A cabis sscmbly dpio slat 09 of i TMALF Backpzeel o insall the ntha
ane o the WED20 sdapter hoard edas connaciors,

Iestall FOC057D maasrerelave catilee between e WEQ) wlaptor Toard conmecons 11 --J& amd the "1H03
aster and glave truagpeet conacstors s hated in Tabl: 2-1 a4 Moswesicé o Fiowe 2-3.

ioslud ooe rad of the reainine BCLEA cabls ssscmbly into =0t Ol of che TMAL T heokponel and [nsall
the nihec it e FLE-11 Unches

Tosendl edtiver i Ladbos teeminetor msaduls o joseeara] B0 YA sabls ipseenbly dotooson 02 of the YHATI
backpinnel.
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Tid2 MASTER (T203-m1 T5C3 SLAVE 17503 -230

TRAKSFORT [AEAR VIEW1 TAAREPEIRT (REAR wEW 1

.5 WE L Il CIHTRAL J2 WRITE . GONTRIL
i R — ]

)3 REAL E /,-’_JJ:-HM: |
l% | |3 & /” Q  mO G
21 |

_

s / J S
F FJ g _.J'
) “WAl1 BACE FENEL IMICLLE SIRE WIEW:
Ji Ja 1, . _ ;
L H
L

|
| |

1 9+——=25 g3 M Il 22

! 1 EL51a
. a UNIHUE
- Li1A Cap_E
I"‘"\-_'h UWIBUNS CADLE .

Figurz 2-3 10 Cable Connecrion Didgram

Talle 2-1
ECIHA-10 Cable Conmectlonss
From " Ta
WEY 20 Adupter Buard TS03 Master T&E03 Slmre
Conmertor Copucctor Connechor
J1 12
12 I3
I% n
I3 J2
AE! ) J2
It 1l

244 Powor Conneetions

Tiepuike puwer voonosiiong, proceed as talloss:

1. Tralall the powsr huznese (FO09742) hetweon the HTH) power sepply anb e TRMAT] powess end

wsem bl panzl in accordanae with color cading lizted i Tahlz 2-2 (Figue 243,

L. Tostall the power harnzse (70-1083 2) betwean the BV puwer sepply smal e M8820 wduatezs module.



Farr f

TE13 WESTLR (THIT - M| TSO3 SLAVETAOI-Er
TRAKSPART ChEAH U I W] TRANZPOAT (REAH wEW)]
| = — E r | i J !. !
L] = O [ =60
NE320 ACARTER ——
T -\""‘-\ - .-‘)lr
ACLD -r%'.' A e : o
- SWITCHED &L P".HHE\ i
Trrall SGwEnR - — — |
4SSEMELY PAMEL P EamkE Ly ___:h j !
+ 5% -
- . e
toy FOWER HaAMESE T PRIMART
orlBE | FOamaz | MTZQ FOWER SLPFLY AL FRIWES
A
AL LG [Z :G-:
I =neL

Fionze 24 Power Conpeciion Lhiagram

Tahle »2
Power Harmes Caloc Codlng
D Yol Sigonl Wire Color

=W ) M i
{rral 1&lzk

15 % 151 132
1 Wl
AT Tl

kS Fup the T30} master oud dsve tounsporl a0 power cocds inle the HY20 i:-:'&-l:'.-'E:l anpaly ewitched
rrecpracles,

o, Tlag the HTIO poveer supply aowor cord inca che site’s prmary i powsr aullel having the proper ac
vuities and Mrequency. Caoek the babel on EIT20 poasr supply Tor poawer regaitements.

Ao i ria werags, veatly diess all cahces and havnesees, Leave pemvivs loops s 113 -;Irl'-ﬂ iy e exiended
lren the calds=l anad e W8S adapter ean b swune down oo its kinges.
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~ CHAPTER 3
SYSTEM OPERATING INSTRUCTIONS

a1 SOOrE
I'kis ..'.||_i|[||:r WS i bk HIB TG THER T LN 1-M, i_1::_:|||:|[1|.'.: 4 |_|r-=|.'ri|:li.'i||r| al goetrals aod indicatars and ali c;p.:.*a:ing

procoedures,

52 CONTROLS AND IMDICATORS

Fimwe 3-1 deseribes the candrols and indeeatora.
3.3 OPERATING PROCEDURES

330 Tape Threading
Tz thicad the rape oo che tianspoirt, procecd 25 foll ows

. Raize the lateh of the quick-releasz Tnb and piace the wape file redl oo be wsed on thc aagaly huab (Fioure
3-2with the write enable fing sidc nest oo the ransprrt deeke,

2. Hold the ezl flud againae the kb flangs and securs it by pressing the bt Jateh down.
A Thrread the tapr alone e pac a3 showm i the derading diaseam (Figeee 3-2).
a, Hi:hlinig the emd of 1ha Liper wrilh 1 Finger, wrip i Pewe Dprmes covmlesglonkwise ammd Lee ke b,

332 Tape Lowding

Presing the LOAD pushhution eneigizes the eel serves and dndifales o load seeemce. Tipe odvineas o the Llowd
print rwrker ane slops. 10 Jor sorme season the il point marker i already post the sersor Gis, 57 example, in
restafing pewen alier @ Juidown}, LGpe will coptinoe (o moove, Under these conditions, press LOAD aod chen

REWTRT and Sz Lipe will sewind 1 ke loed podne. Qoce prawed, the LOAD swifch is Ifominated sod is inaciive
wit |zt bas heen Weeed ol nr Lipe iy regngved Mrean Qe moschine.

333 Micing Tapr Lnil Cn-1ime

Az the tape is progrerly Chreaded sl ks been loeded gl boowzhl e e 2ol podo, peesss the 36 LINE
st el ches Uit tre O LIME indicitor dlumiantes, (The BLEWLSLY pushbution is disabled when the tape
oL i oen line ) QmeLing sliles enables the ape unic to be rermozly seizeted and o perfonm 200 normyl oprrations
aeler reaninle voncizal,

5]
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Eipame 41

LINIT SELECT Plog — One of two plu
designating wnit as 9o L

s il he ingeried,

MOTE
In » singh drve aystom, the dive Iz 2lways
designaled ws dove 4, 1o a doal diive systen,
either dove can be desionated as deve 0.

WRITE FNARLTE ldicatier THnmdmiled whsuever o ezl
veilh o owrile emashle ring is ooaetled v the apply huhb,

s LItk I"usllbu_l|1'|;"I"||_|j|,::|I||' A meaneviary penshs
Iatbin, wehicl Duosetiows as aleonmle actinn, Wlea fust
activarcd, rhe ape wat 5 placed i1 30 on-lice condition:
when the vz weil - ca=hez, 0 can be rernntelr saloeted
and will B gady A aps s loeded oo pasn thc load peint.
When actawatzd apsic it takes e oot offdine. The
wediatar is illwnivated in o eadins coniton. The oad
fopeticn muzt bo pomormed betoss the unid will @ or i,

LOAD Pushbotton/Iadicstar — The momenticry  7osh-
bucton astivetes the reel senvor (feogions lame] sod sarts
the Tead saqaeree, The indwator is illuminsues] wher e
rec] serens G acoratsd and tape i ensionped,

REWTHD Pashbutian/Tudicaser — Thas mxwmsotzer posh-
Sl activales e ingl v liva, This cenloe is enabled
caly wlhan lape & lessicnzd and e unit s sl The
imBzinor is ilomisaned dovisg eitfer o el e o orenssle
Tewined opecaion,

POWLE Switelh — The QL s=aiich spplies &0 power 1o
the t2oc fransport.

U'iobeels spned Do
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SUPPLY RLEL ] TAKEUF HUR

11-3060

Li5waze 13- Tapre Thresding Diomram

134 Tupe Uiloualing and Rewind

Provigics: w5 made in the TENF Lranspert for rewinding o tape tn the Ingd pednl vnder remaes sonteed. Eloaeyss, this
vperaiion maay also hie gerfaoned manwally . Proceed ax Tolloes.

I IF the QN LIKE andicatoc is dsumiinsted, prcs e 04 LIKE |:l|.|.*s||!|||.l1.1.lr'| Check Lal the dndicaloe
raitinmuishae when prezare 2 revoecd.

2, Preze che BEWIND pudhlatecn, The tape wiil neas rewind to the Inad goint marer.

1. Atter the rape Tas hezn positioned a1 the load poine wader rewncte o loeal condonl, preess the REWTNT
pu&hhl.‘l".‘tl:lr'l oo vt 1he Lanjae privsl thie fried T=ain] e ',:-||_l.- sl |_1|:p_'i|:|1|jr||:l; sl 1he L.

HOTE
The rewind sequence cannot be stopped ool the fape has
rewonTd cither to the load point or woill teasinn s lost at the
phyaral beplening of e tape.
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.45 Power Shutdown

A tape trangpart should oot be turesd off when taps is loaded and is pase e lowd moind aoarker. The TR0G Timepan
is designed o provent physical dammape to the tope io the event of power fullure. und o minimis operidare seoor
oizich eowld destroy secarnded data. To the cvent of power fadure docine fape unit operation, maoually wind e Gipe
forward seveeal feat before testoning powet. When powser has boea restored. peess she LOAD pushBution, ten the
ERWEINT pusilaiton. This will cowind the tape to the load point. it deiced, the dape cac than be lvimesd o e
ieta Wogk nesrac tlie prant 51 whaeh the power filone cseureed by initiacing the appropdate copbeol commands.

CAUTION
In dtheal clrive systenss, wheo one drive is on-fine e asning,
o smep bum pawer off ar the onused deive, e, do not set the
TR POWER ON/OFF switch do OFF, T do %2 can reqult in
datie errews on thie drive rhat is nmoing,
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CHAPTER 4
CUSTOMER EQUIPMENT
CARE AND OPERATION

41 HH'E

Tre infocmatan contained in this choster will asaist the costomer in caving For his 2quipment and gnsure (ke hizhes)
lewcs af peetermencs and rzlabdide.

4.2 REJUTREMENTS

The easeenen it diveetle w2ipaeibls For.

. Obiainmg opeting sepgdies, including dsk saridges, disk packs and Gllas, magoetic rape, DRECaEpe.
iz Linpae, waeszt Loy, prisilze e, prnlee dblaens, plelier poger, e

A Sumporing avcessorivs, ucluding disk scorupe tacka, DUCtape stocime cacks, cuoying cises foc Jisk
vanridaes arad DL tape, cabinzory, iobles and chaire.

NOTE
User of Trgital Equnipment Corpombion egoipment may
phiaim Lhe proper operating wipplivs and  aecessws I
HOTHING 'R

iyt Equipmenl Commalion

DEC Seppflas Order Processing

144 Main Strect

Mayourd, Mussachoscits 01754

Phone: (6179R97-5111, Fxi, 5218, 35907
Bosinn Area: {61 TR 00GH]

TWX: FIHA4T 0212

Cable: Dhigital Mayn

Tclex: 45457

3. Muinrining the ecqoired Loz and report files consictently and zecweatoly.

4, Malking the neceszany docamentateon avail ablz inoa lacaticr commericne e ts syroea.
5. Reoping iz exteran of the sestem and the swoacondae aeea eleann.

. Towwiag eIt the lelelypewriler mmdfor -l prinler when Uiess desices are nol in use.

Cerdurening Iy specific egquisment curs operations deacribed fur the various devices al the seopes lad
brefencies, of moes 2lten gz aod sovivoomeot warant.

u.  Lnsociag that ac pluzs aoc seowiely plogecd in cach tibne eqeipiment care apatens ag poofozimed.

1-1,
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4.3 CARE OF MAGNETIC TAPE

I, Do noc exposs magacie taps o oxceasve heann o sbusl, Masl g read enoones aee caszd by dusd ardin
can e veacd Geeady il s imcecalive thal e Sipe be ke clean.

X, Alwavs slure Lage rees dmmide corainers when not in wse: sees the ey condzinzes Ligh g closmd o
R aul dest asd din k.

2 Bezwcr touch tha portion of -ape betescen the BOT and BEOT madssra; ol foan fiagers actracos dast und
uiire. -

3 Sever e i sunlrningteil e ol e, s el speeiad diee e clesn G reels ol o Taes an e s
elTecl urn Lipe Trzsnggsard elindeilily .

&, Alveays bymedle Gipe reels B e bih hole s squeesoe the resl Thoges cocld izad o Lepe edge dammage in

werdin g or |,|r|'u."51'|_1i_1l_!: Hip I

&, Lk pos smcks meaT e Lip loumspeTl ur stocape arews Wibzecs aricks ol aslo e especicls dmsging i
tupss.

==

L nost place veagnsne ape near dy line poeatsr o0 otler dowsee thar peodices paper deet.

o T wl ploce mognelic tpe an wep ol tha lape Lagsped, e inany ather lecation wheee it migac be
alTeies) kv Hed i,

4.4 CARE OF TS0 TAFVE TRANSPORET

4.4} Cencrnl

LEai] Lggoiprieat Corporaticn fape wansports aoe Il:i_|.';I1J':c relinble precisiom Instramuents which will pmovils eers of
trogu bl Free F:r::'r_:]'munm when properly snairmginad. & planrzd preysem il resiliTy ingpection 2l rainl=Eise i
szendid Tog optimun perferminges atal reliabilive.

44,2 Preventive Mointenaoce

T urignre cimi g Teeubly lres cxparraniun, 2 reverl fve Cinle g getidnle shold he ke pr. Cialy a Feoe itence ass
irmuived. 2t they gre very drepon taal B progen Lo Leaispest opesation. The ficagneaey of pecformanse will vy
annzlar will ke andinen it and degeew ol wie of (he banspoct 30 4 dgd schedule aepleing woooll machines is
difficizlt 1o definz, The eecammendz2d peoods applr 9 unis in consraer apesacion n asdozsy ennrommenes. They
shocai € b ineadified iF ex e ieace dhoos cther peoends ave e suitabic.

Befare pesfociming any eleanmy opeation Tablz A-10, cenewe the qapely reel aad stocs it propecle. all dilems in e
tape path muse be cleancd or a per-shef! bazis. In cleaning, ot &5 imporrace o be theroug el gentle ard Lvavd
cartzin dungerous praccices. 3t should be somembersd that the tzpe clearer is a sirone chraning cpenl ool ozl nel
come nconracst with panted aurfaecs or plastic.

CAUTION
M R aeqe! acetene o lacquer Hioner; acrosol spray cans,
rulling afcohol: escessive cleaner. Be extremcly carcful moy
i ablerwe the clesoer B0 penebrate hall bearlngs, tenston rolers,
sl e laprs

-
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44,3 Malcrisds Required
1. LDLECmustaps avsivm and morts e cleanie kit

. LintTree wipers

Tulde 4]
Custoimer Byuipmeol Care Operalions

FhRevicw; TSIES HI'H_'rl'|5||r_:.5|[||‘ Lrimspacd

T —TTa

Froy Chperation
L . Clean taps path accosding to the folleRung procedwes. (Time required = 3 nen.}
per Eutt
1. o Lupe Cooee Lizvspssrl,
i
P

ki Eoeing kea® cloaner and Lntfres cloth, clean he followine (Biuoe 4-Lk

Neczid znd head shizld

Lesad pointfond-ai-tape sonsor
Moasingg Lagie s

Ranh e goiides

Tape s

Tape censEion ooller fron SiowT )
Capstan fnos shown

L. Llsing & clepn, dre, Link-troe cloth of wape. once aoain pa aver cach
surfacy listzd-obevz to dry 200 remowvs ooy posidue,

MY
Do Aol use apy choth o wipe that ba come. in
confact with the 1= path as it & poobalbily
cendaniinated.

o Lo o clean, Bot-fose cloth o wips, dus! the insids and outsike of
thz pleaeialasa doar. W dit and duse have sceumilaced. s mild soap
and water goleion or antistacie sleanse may be veed. Eneure that
the dooy s diy betors ceturnong the tape transpare oo szvics.

J——
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CHAPTER 5
SYSTEM MAINTENANCE

al SCOPE

The chapter provides o semplete descriptica of TMALL-Y preventive and correctve maarenanez provales,

5.2 MAINTENAKNCE PHILOSOFHY

The [MALL-M DECmaztap: Systcon is loghly etishle and wil poedile cens nf imoble-iree peylormence whn
oroprny madntansd A planned  pogran of rowding speeliom ard arsdnlaeemee B oessenliz] Far optimum
periermancs znd relabnliy.

The przesrelive cezinleranes requirgd oo sach undl dilters in aceondimer wich s desian. The TMALLD Cantralier,
RO wlapler, aud 120 poveer supple une toll selid stats vole with o moving parts: thesdare, na plever Live
riivinderiiey 35 ragained oo thesy unice, The Ta03 tranzpore, howeswzr, requincs dady castoeer tae congisline of ek
s Gize pach clewsdng (Chapter 40 Othorwisz, the oanspot egquires very few adinzonsents and thaze shuabd anl e
performed unicas poablems are ancounteied o banspa b uzeiatioe. Se Tahle 5-3 Tur L recormnen el preeen Live
midinleinee procedure.

Corpcelive maincenanes consisia ol nouhledinng o the syaem lewe] using svslom Saoposivs ond vizual
obzerartions 1o lozalre the iloee e parigzalar uril, whelher it be the TRALL Conerolier, the ME320 adapter. the
TE0Z transprout. s the HY20 puwer sipply. dce the Tanlly wnit §o detzrmined, poit evzl crontleshooting oilt be
prrbormcd using ome functiceal hinck depmons, soginesring e diagrims, toine divzrams. and decdl lonic
L’.iag:rams to lozalizms che Tl (o as elee sl maduls or mectomical Forl,

NITE
To Che cose ol the T503 |1'|Il1!'i|_.".l'Tl. rnnﬂ;n-lr:-huul,irll_r. tithles are

|'|rl:'rl.'i|:|-re|.| 1see Tahles 3.5 mnd S ]ixling the x}'mphmx,
peasi Iele cingsss, dnglivatinms, angl vseomomended A byas,

Qoce the Lauley aooduiz or mechanical mu Lis lociled, izl e reolaced, L the Baulte par ia o medele. iczheald
he petecnad o the lﬂ:|:'|-.'.l[ e |G|1ﬁ.i|;-'i- a neshamicyl il I':l'il_g, il shewnld be n;-pl.m:l,'d urirl :'-;pui_n:lj -'_~:'|_'|_:.r if the roet
WULTUTLES it.

53 TEST COUIPMEMNT

Tes! squizmenc requiced oo maintan the TWATE-M Sallsdnna vang cabepodies: standand tost equipmcne and 5 pozial
st cquiplnct.

3.1 Standard Test Eguipmenl

Muintenance mocaibuoes for (he TMA11-M 12quitc the standard tese cquipment and diagoostic progmoms Lsted in
Tahle 5.1, o addilivo 1o srandurd hand ools, cleances, st cables. and prohes.
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Tahik 5.1
Stnnlant Ten | Fepnipsnent Beguried

Frpuipnen|

banuiae heccr i

Designatiaa

Mullimctar

Chsilloesy cps

X Probes (2}
[Hingries s (M AL DEECS)

Trigerl oz Sampscn
Tekzronoe
Tekrronzx

| TLTEN

Modal QA0S A ca 5l
Trnc 153 e cyuivalznl
Filef

e Pamagaph 5,93

5.3.2 Specind Tes1 Fopipment

The :-.|:-|‘.|"i:|| lias| -re||||i|_'|r|'|:1r|| ared linels I'l"I_JI-iT!‘.l'l e Eelend i Talle 5-2

Fiklg: 3-2

Sperind Tesd Uouipmoval apd Tools

|
Hquipnl-:ull. Wannlckurer I]-l:mgn.ﬂq'ir_ln
1
Tesl Ninel | Liprul 202 %L2
Ceerieral Tape Wil {'urapiraph 5 3.3) Ciigcal
Tz Patly Tocd Lrimizul 2022 T
Iremgzamt Muduiz Lotender Crimial S0-21%2E

333 Gencral Tape Kit

The kit congiscs of

H=m

Skew Gips (7 30, 1eel)
[lzind sicunec

Cupsryn clzansy

Iri-:w_rl;l-.*:'-::'?"llillsu reroa goluion
Blanmily v 1rluss

Foflecrive fape markcr

Wr.oe cing

Ligt-troe soih (Blumwipos)
Sl fope

54 MRE¥YERTIVE WAINTIMNAMNCL

Eoart Mo,

2910324
2-Leivl
il B 1 ]
ML T

AL fanaaith dnlersals, il is sdvdszable 1o peak-up and chack she TSI opevating paradetozz. Thic i done 1o cngucs that
prowmessiv durrdiion will ane couss cvstomar ouldee. The PM procedares (Tablz 371 zheald be oerfaiiad ia the
suens e lor maxinum sociensy aod t2 sedace the iaterastion of adiustincite.

"11:1"_-..1-::::_-._: it @ cepisfurad lnbemiark of Colaielis Tradassstiog Scsran, s, DEnbury, Caal



e f

Tuhle 7.3
THNA Mreverdlive Woid=rmmee Proscegure

Ievice WS LG sl ape Lranspos) Qheet Lol 7
Fre Operalion
l. Clear the real b cecondfog v s T bewdngs grogedcre Hiane equered = 5 mis ).
. Rerraave Liring fromn the bk
I Lilesrn wed baaniio seeven. Pavsuse thal thesy i 10 cesidae From the sodvens,
— e Vuhrdcate Cie Oeringg with Drow Corning 4 compound or equivalog sibcone weass Wipe off as theroughly as
puesii bl leasino pan tprin B,
. Foglacs e Dering on bz Fali,
D Align b v pnhagznzding oobe Celosing procsduzs Cdms requizad < L0 e
HUTY
L praper iTunsport gperation, the iovins io the @pe path noose
e avgnruiely alimned. Tapes in thre avca of the head ae not
— shimyoed or adjusked. The trugion veller suldes must he sel do
o criterin: they mast be ablgmed oo te ape guldes and they
sk bave theiv axes at elghe angles oo cthe ape. Mess 1ao
Sheps ars ooy b eatre thar the tape picwss over 1he
lwead corvcctly,
— . Turo czanspind qaewer 0l
. Romeve the hoad cove .
L. Resmve Laxth fipe guides d ey vack assambly sogetherld Ldoars 3410,
' L T
]:Ilili SLNIGF
AT CGAFE NFRgsiE -gw SLAANT 115081
Fianmz 5.1 Olpewiug Hew] Shizli

53
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Talble 3-3 4 Contl
Ta021 Freventye Mainlerimee Procedure

Sysbem Pl DO oaeta s To-nspoy MNevice Shesa| A0 T
Frey Operalion
€. Rermowe 2z opoaro: comml zanzl
= Muart the pe g igmmen oo o the ek per Fiome 500
SOTE
— The screws need gndy be finoer-tight.
-
Figre 5.7 Lav of Alignreen Tanl
r Pull cacl Lpe veredun aom e e neho zoeided onthe eobon (he tps pech alipnemen] Lol Cleck 1t
the rocler gaide > pamatle] bo cha tood and Thal ke relerence sdge 07 ke roiler 2uide fowtsle edaed (i sougly
- psingl the oule: edee 07w tape pah aligoaner ool I che rodlen goides Jis ot TRQUNE aLjusimenl, skip
s ap b oahzrwse, praased Cosep
2 Lesele otomp b rello guide o The ape pack alizaoenl s (Ficure 5420
h. Loz e vodtar poadde splin slaop se-ew Gl € Uimirs 223 2ol iomowe the roller shnfn b the
tensionaran Do et looeer thy adjostment locksmes (3em &, Leass 52300
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TFahle -3 4 Cont}
T505 Proventive Maintenaoee Proceduy:

Ny TEHCA DEC oz etaze Tiingal [ Sheet 2ot ?
Freq Cmperalion

AILLEER 12 oL {3} TARF TIRGTO% diw
AL_LATHIHC
T T

-

REFERENCE

EDAE

ECL-Fa 5Ll

_— LURFE RIDRER W] &I 0% HENT
. WOT R AAT L-'.IE
173054
Fooume 223 Rnibler Grcinle Ad pusizne-il
—— . The shiatt cind is threzded soahos wae of a oat foe Jine adjsomeat, The liead Anes oo zois ez Chocponea,

Moo arverat Mo 10 Farwashas sver the treadsd cod and sstall @ 10-32 ruas as shosnin Fogase 53,

. Pushi the #kait so chac the calier s teo far Zoreand, Toghtea che auk Talhele,

k. Tighian rhe atjustrest v uali' the relerence 2udpe ol The rolier rrciedet fust tpuskes ke 1aps pala
ez Lo,

s
1 Farallzlisim car noww b sen b leasceiag the adustrent Socksceow citem A Figaee 5-3y and revighoeiang
atior the adjustimcnn s mads,
KOTFE
- Enscre thal ¢he refersnve wlae of the roller puide is 560 set
per step k.,
m.  Remoee the adindomeor oot aed washor ficcm O Fiooee 5300
S Clieczk Lhe rl'r_-g_]:-.:-l {F'_Elll'ir' F.--T] :||:r-.:-n|:r||:|_ Ty L hu |'||II.-:-'-.'.-:ir||_rI rlr||-.x|_|'.|.fu fL:nw ]'I.'!l:|_1.I:iD::l."| -5 -_ni_11_:|:
o. Ieleise Lhe 01 lipes teosion uoo frer die dlamp on the tape pach alianment tool.,
b. ez u shorl srip of magntic tzpe o the oad oo disable the cape ook en seraen

o Bemount the operatos eonesl paccl, powe: up the cranspaort, ansd press the LOALDY saitch.

do With e tawe tonsion anm colaxed [palied 2o the lefth, e siapply reed shisald be eenieg
o ercleckwise .




Tevice a2 DU Cmataze Toonspoard

Lot )

Toble 5-1(Caout)
T505 Freventive Maimtenaoes Procednre

Frow

Opemilion

MOURTING SCREW 12)

TAPL 4218 MAGPOT

PRINTED CIRCUIT BOARD

. COMNNECTOR

/

BUFFER ARM

RELL DRWWE FULLEY

Figme A Mopen:l Tosan o Senga Asszmbly

NOTE

MOUNTING SCAEW JZ
TRANSFORMER SECTION

ROTOA SETSEHER

MAGPI1 COWEH

113061

c. Ml hearm oo che W provided in the fape path sloore et oeel Lhe motor shovld oo be el Ins
soratien]. L6 Cae rav. rotaocs ju et Sirsclion. we o osiep L

t. Felease ch righe sopy rensinn oon lromm o -.:i_.lr_1]'\- v fe Ly il aligoenen Lol

e 2, With cha tops tensdon oro colaneed A pslsd vo the otk e labewp reel <begnls e oorndng
couanteselockwise

h. Full chie 1zosion urm sk inlo the ¥ prosdded dnotbe ape palh oo noe, The el ior skl

e oull Lo che vee] meoos sooatss doosither diszceiioge oot g i odierais, preceed o slep k.

The foblowiog pracedure is Foe the 7ecl mastors chat coatinue
o etate whike in the Y-groove of the tape path alipnment

=
T
“r
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Tuble 5-3 4 Comth
TS0 Praveintive Moimienancs Procelinre

Ihevwiee TSNA TR s Pl T|:|||-=]:-|:'I Sheat Saf?
Frey Opemalivn
i Lloid the rape teRstan arn ia the W opeeandad i the taps petd aiigrime ol Lal, Lonken e sl wrew huoliding
fhe acmigtues on the pivos shact, Foraos D armataes antd che czel feops o lating ur o miivdmuomm salition.
Pross e wrenacusre forvaly apainst the cranafoarmer seacion El'ld.__.'.lg_.\iltlf_l'l the riler 301 crewe.

e

m

Lam atd e rrensporld, ) . -
Fornmwoyz the zape pails aligminckt coal.

Basteere Tne tooc gridass and head oo,

. Adust the photosongs in acensdanue with Ve Tllewiog procedure J1me cequired — 3 mia)r

Lol 2 <l enllrmear hetwsen e points ¥ and 1 ol the serscr amplatize diver i shor 1

(Fiame M50
—= KOTE -
I u seope is oo br used, it must not e grownded. The probe
chy o hee wacd el a bosd pevin b asd the graanc leng] Por (e
prate oo che otler tost polne.
k. Acljust te sensor adjagtneat potentiomzoe (RUA) T 0%,
8. Uleck ke capston per e Jollownne precsdure {Line icguied = 3 mink:
3. Tmn THIMARINTT Qe It
b Mot e servn pressonplifier doosiol 13 on the execnder woard.
C Conacer a seope o w2l peinl & ol she ey prenmplivies.
N LE
Test podnt A s acceasllibe only while the modele is o the
cxrcnder.
L -
d. Turptranspare pawc oo eal s sesich pe.
c, Adst poraariormeiar BSA Tos 0y,
NOTE
— The capstol most temadn stalibe and oot votate at all. -
I.

Twry teznspant ppower ol Remows 1he extender board 2nd reinget the savo preamplifier in slol 13
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Tabl: 5-3 1'Courh
THO3 Prevendive Muintenunce Procedum:

Nevice TS03 DEEl'lI;lg_'.:’lpt T|u|'5'|:-.‘:-|l Shect sofd
Frey Cipenveon _
r . .L.-
- CF};-—'--:.E
%,
1
[ "_:‘."f-ﬁ

=l o

Lo D LD ] L

.
-
-

33E-00%
FEdd.001
1645-008
3843-001
2E42-00)
1R43-001

s CONT R -

ofolo|cleYolk

KE &L

- | f— LT TE —we

IHDII:ATL'E: Ta2l CHENHIL HUMLELR

FOR O THACK

JuKEYD PRCAMPLIFIER 7 Jas5-09% TIYiHG oL
SEXSOR LHPLIFIERSDRIVZE 2 4173-003 P CHANNLLSFCLI2PTAC
Rorl GEHNZRATOR [ 31 F4-a04 Coa0 REARD BMFLIFIES
PLEHBUI TGN LINTRRL 4 3178-00L NUAD 3EAZ AMPLITIIR
TATERFACT CONTEDL 1 SEBGI-2N1 ODATA 17RMIMATOR
CORTROL TZRMINATOR i J8L8-00 ¢ CHERMMLL iiLA0 Z2TWER

1 3g£9-021 3 TH&ASEL HCAZ DRTYVER

biarme 5.5 I ap-d= Mool ol Fusd Poiat §oasiticg -

LM
=2



Fare T

Tuhle 53 Cant)
TR Prevenliee Moinb=pimoe Prooegume

Device _ TS0 DECreglape Toansporl Sheet

Freg

Crpetarlon

Lsing the tpetraetions sneloded :n Appendices &, B, Cund O run the TMALD Ingcosctivn Test
{2 AIMDLC-LL-DETHMA-LY, the TS03 Suppleren] Test (M ALNDLEC-LL-DETSI-A), the THO2
Drive Fusction Timer (AN DLC-1 L-DETEE-AT, and tee FATS Mpljdrives e Relibiliie
Loaezcieer CMAINDUC-T L-LET M40 Sudimee Teopeined = 25 1midn.

Brazn the szpe subsvster oo oporationst status Jor castomwer wse e requincd = 3 oing.

i
L
-



Parit !

55 1505 DECwagtape [RAMSPORT ADILUSTWENTY

Figura 56 ilwlalas the eeononendal seoence Tor perlormineg ol adjuzinments oo the TS0 DECmagoapo
Transport, Welerenzes one made by moeggnphs desadhioe e sdjas ments.

—— e,

|

LMENCVEN M.ﬂ.l:H:hIE 1.2 SPEED
{PARATS A55UMED & 0T
00 . Parapaph 3631

| |
¥ A I

RIPIEA R nko | RAMPF TIME

':';EI-":I:L.: EI;.:"-'I'E K ADMEET
Flgais 513 . Paradaph 5532
I .
L ] b
TAPF FAT= AEAL LEWEL
R G HANMIG AL anUET
ALTEGHRL Faragoish G.6.3.4

P igophs L7, OF

L L
NFEL SERW D BETLE y AESD SKEW
Ip1nti T ARJLRT) | ALCJUST
Paagraps b ? Paragraph R AZSE

L
PHOTASEM SR WRITE SEEW
AL SHEGH 'AOJLUET
Parapraph b1 Forey-ipd E.6.3.5

{

CEPSTAM SLEVD
EEFD AT
Haragraph, Luh.d

e e e e =

Figue 3R Aulinstinen) Seqaernce

510
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£45.1 Miotuscnsor Adjuatmett {Figure 5-5)

Pliodesenzor alarmeapls psed o dejes] the load ]5-c:-ir|| aril BOT ape ejdrmioone sollide PJ':IIB-'.TI.'l‘-Ei.Eﬁ'-'L‘ oetls, Thcir
churaowctistios someties vary wich time and lish! hislocy, An adjvstmeol i prvidsd o ensure their propec
epatation, Mocd For pdestment will 2o indicated i the losd paint oo BOT i mos wbseresd by 1l sensecs. Ta adjost;

L. Verifr Giiat Yoth s a1 the phokkgensor ae ilhaminaesd.
. Cnoneciaole eoltmerer Do sl point B @ prinn F ool the sewaoe sopd i5erdmiver omdule.

MOTLE
Thess podnts am bodh uff pround, Hos scope is used
mslead of g volieler, il mosl be sedyied fom prooad
nir Ui 1w iIIPIIH adlided with e channe! inveriel,

3o Adpst peceniinregter KR 0 Sl Lvee 35 100 W Seiween lest poinls 1 L

552 Maepor Acljusbiren) (Ligire 5.5

Yagpaors thar prowide position feedback w0 the 7ol serves shoield nol megoite adjusiment since only pacaive
ceanzonsnls and 1bedT genmmery determine iheir gero seilings, 1 ons s moved by sevens damage to the mazhine o f
repluserien D is nzcesary, relze Lo e delailed cizeuis deserdplion o Chupter 3 of Part LU for adjustooznt derails.

553 Copsian Loro Subjusimend (Figure 5-5)

The capstan st not move, oven Aightly, when at #2ia sped serling. A reio adpostment w pevided] mi Uye seres
preaciphifics oo remowvs effects of eompowent oleranca:. T slewsrming W adjishnen s & negudred, olseres (he
followang,;

1. Wihe copsbin relaies sty wheo 36 shoold be stznding still, prasp the cogsan wich taoe leeded and masn
firu siockwdse und thea covoterclockwizs . The cavstan will showr & reloctence oo taom. IF warned pontly, a
small dead rooe gan be derecied. Thia dead zons ghould be speroximarelr the amne for boch durectiong
wi Tssion: IF adiuaimene is required, conncet a wole-alenmster of gzape probe to tasc poine A of the
sepen prram platior oaodale,

o]

Lxtand the Type 430G 5xpeo Preamalitice modal e,

3. Laowad taza Lo e laad pornt,

=

. Fosta L= ey adjpslmen s polen ome ler B56 Lo Srine e smeasora ] sl ees Do weps,
| U L5 o

5.8 TESTPANEL LSE

The il panel is gagkaged duoa s gnd sepoiied s Wodel #9000 for pee with T3 ienspocts {Figuse 7). The
cortroly ad insdiceton, iggether wilh brier dessmpiion s of it purpaose, ire showo o FTgme 3-8, Noee that the box
allows taps o he mdwed in ailher Jirestivn al nomal g Ll spesd. Meotino is imierlocked o preven] oonoine off
veels an cither ond, Additicaalty, the Q008 allews wrilisg o all-1s patdern on e Lane asod provddes Sndizuloms for
dbocwr, data. load ponns, and ECT.

The tosc pancl iz inteoded to be osed in checking the TSIE ransparl when affding ar whan complelzly Sobaled frorm
the operling gystem. The coroals provlded are nseful wnder thesa clrzumstances bt winder norgpal spiatinn ey
woeld by confusine 3ad invite possshla operats 2ir.



Fuer

Figarz 5-7 Test Panel nstallzooon

5.8.1 [:]Ihem!imlﬂ

The st panel becomes epemlionl ooly inotesl made, selacted by prossice the iberpote zolion TEST MODE
pudlibutzon. [Foe the TEST MODE buiton o be-opevational, the maching must be oft-ling sod STOP must be
depresesd. Tezr mode v teraunated by citler proszinn the altermatz: aotica TEST MODE boarton ar preeaing the O
LIME jraslivartan.

A charactenstiz nl ransport electionics is that wher TOATE s presied, the nachine feeds farmard ta the load sount.
Forape is already woound on the mahine anst the load poin maiken bas bezn pased. the szach wlll exatinoe ta the
arnlolape pnles REWTND & presed, This clars et i scnetines tiaublezoms wheo serszang the machloe.
Phagder these cinmnmbancas preasing TRST MOLDE wE@oningie 2azeh and indees an O TAPE stams in the centee]
glectronics, 1T OM TINE ix seleqgquently pressed, the O TAFR st is retainesl, Tlas feanose can be adapted o
allew paweer wm-olT swhile Lpe is lodled.

Whern wedrg tape mation poslibotioas, Pre STOP botton sheald he proszed Bepszen changes in speed or dlesticn. Mo
baarre will resalt in this is oo dome, Bat oo occesion awitch boaanee will casc the cozimand 1o ke wnecognized and
P Tasz meotoan sigralcd w40 he rets ned. '

2.6, Ielicoibasr

56,21 SKAW Imdion e s iy s LELY indic aden which Dashes i ckew @ baicg 2ncosnteed. Toge o the daa
sei lion defecls skews Lo bwy dilement ciieda sl Eghils the fralicalnes, The skew gade in the NRZT read clectronlcs is
ooanully opea lor 50 percenl of one chamicter Hme. 0l Tl scsdde the skew gate, thay rrigase the indiczoor. e
teac meedy, My skew wmie i poorowed o 3732 ol 2 chamcer Gme. Anall-1s parairn an o praperlys adjiosted ovachlae
ghould fal inside the shortzoed gade, A pe wille ciocloan data geMees Gooe poalse srowding efects and will var. i
genenal, fall ingide dhe sate, Thus Inocest meads she SKEW g dnclicater i valid for an all-1z data partesn ondy



©odDus —

Pari!

MIFTE
Tapey Irnepect md e ollioe and 5T pehlbellon

depoesied befime 12sr panel can hecme funclinnal.
TEST MOLE puclibullomn wnd Sedivars, Aocneceolae poealeaiing solesi
less mnle and wclivoles Che les)opamizl. When the isdicatar (LEDG 65
Lhemivated, e rest parel i ocoive, CTape wnie ok he ofFd e and the
B ST posli b tgn Franessid Bl 1z 005 pasd will Facticn.)
() TEST MooE
- WRITE TEAT pasaballan ard indicalor. A momentiry peehhction akich
=7 Frid s 1a A ax wriben oan all charnds re fogilizame wiile skey
{2 wriTe TEST sljulonzil, WHITE TEST tomaivs avtjes in FURWARD RUN muie ol
— ISTC poskhollon st =2 depressel ard TEST MODE salezled b
Lo ™ wrbierte chis Teatiere ) The indizztar r=amns dleaieated w4 il che cnir s oin
a0 T
POINT T0p rhs mede.
G - STON pusltbullon. A indeuhecsse sty gullch Gal leomonaba gl
FORWARD Y 1R,
EOT Felldy
D‘ . FHEWART RI™ pushinticen Ay cwedock=d poshad-ns swiszh tart
REYERSE Alrees Az raps wl e aragied Taemod ar onopeal apesd. e puisdig L.
UEF- RUN | ST peslea e v EUT ek weasinabos 1B oper i,
FAST ] FELYERSE Rl moebhedon. Ao irlerhached pssbcrtan ssateh rhok
SKEW TORWARD o e b1z mt 1o reon revzise or naraal £ seed. Deorssap e S108
o pieh kAR AF E lend e e s denesinar s iy apceatiog
FAST
EEYERSE PAST FORWARLD pushibadoe, A dnieduecked pushDuloon swilch hae
- Llives e Lip= unil be -en Forsasd ar [is-osprad. [z areseiosg A2 STOE
TEST p=gabeactan ar an TOT marker eormades <hes opesariae.
Fasl BPEVERSE pordibwaer. An inleilecied pehbauan sedtzh that
ey che cape anil s T in revene ol G spesd. Tiepressmp e STOP
weashbearend or o Ioad poant anrker rzenitodes this apsraben
RMMDOOEL S300
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Ade 2.2 DATA Indicater — The DATA indiczier 5 wlamonaled when the tepe ey, ioad bos daca e iftan anitoac a
Tevel safficient o netivete the read cleztronizs. 1 wloks when ccadeg gagpod date,

5023 LOADRIMUNT Dulicator - Thi LED lghis wehen (ke Lo prin is sansal.

0.2 0T Trlismer PEXYT s inchiceie:d] ke the eoil -.:I"I:l;_:lr resrkar iv osersed i e Beevenr] sliesz e girsd
reqLLidnes bros osnl il 31 as passe® in the weverse diestion.

NOTI
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4851 Speed admstmend — Mormal apead af the uaio is doeoermined by e seline ol BL4 on the cimp genesider
curd. Thiz cor:rol s ot &t 1z foctory and doos net avomully requice adjustaoeal. To clweskobzeed-

Lo Mear! oshow muster 132 ou e maching a2 in the pead shoew gdjusiment (% rpmoph 5 46.3,57,
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2y the seape 5 ahieored, Moz uerl anda rapid saentep comoands fed fo the gynchronous, tonsand Lpe? iz
mzh casicz, [noceverse opzration, coong af ths same as o Fargurd i the polacie is ocwdrsed — e cimp is
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i Serthe aran vize tirne 37 Ue poopar sloe asisng B4 on i cnng geescalon modula,
Ao Retthe stap Sl e axing B oo e conpe pessa bon ncilule,

5633 Rewing Spigal Bowinod spesd i ool adinglablz 138 deigceadoed v il ealues oo the simop menscator
carid

5634 Resd Lowel Adjustmemt — Thie adjustrzent seis the aain of the ocod prearplifiers to iz correck levzl, Too
mucd vpin @il introdace noige und too Liile il apgrovede droocae.

L. Lowd ac i zcand bapc oo the asnspoet wich Uz woie enahle ring in olace.

Tz TEST MORE.
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X Presen WHIET TEST ais) AW S R LR,
Ao Oseree wer o al The e soanl g enehochzamel on lhe mead presoplifer.

3.0 The sigaal nhgzeead shomld appear as o approsirmie sine wiva, Sidae i by crosada'k frim e
wonc sl will b geesen e the wava o kol vl 3w osally <listorie] Sy s,
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preapaphifion, Bepoo for cacy clannel. Moce thal the 2ad level 5 aboud 19 paicenl higher whien e
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smiall, uaaveedable magnete remdsenes m the waite haml aval the erage head, Sew naaler tapes shodd
roi b pzed 25 aooeiitiode refenenze fos e rezso.
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i, Dihegiee Lha SEEW indicilon ard adjnst the scewsndjasbrent seew o The hesal mewnsgng sdate (Figiore
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LE]
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5.7 TAFE FATN ALICKMENT

For proper transpest apesation, the fens 2 the e panho nose be secaratelr sligned. Taps goides are fixenl i
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Figtz 511 Skew Adjustmenl Wavelonrn

Alignment Procedire

Liaszn the rolber zuide clarp szoow (both rollers) (item © o Figarse 5230

Locsoa ehe moller pwide adjustinent Lockscrew (hoth roliers) (itom A in E"jgl..III: ey N

Benoye the Aape mides by r-:lﬁmrir.g e mounting serewes (keep togerher as secsl.

Remoye the head cover and cencsol panal.

Caingg the egide e fg, scews, ponpl the alignmnend Loal, Tighee the nancing, serews fieges-Ligh,
Chong Fe roller geides 1o the alignmenl Lol with the quids poarlion approsimlely ceniseed in Yee,

Tightea the adjustrment Inckserewes and snug roller gwide el serews, This sels the anatlingy of e
pelen puade axes.

Towesen the Lol laznp serews ome al i time.

Huolding Lhe wwler puide agrinse Vee, press the rolles gudole oward the penel antil the cules edee i e
peide ara refere-ce sdez toache the ool owler sutfice, This s2s the rolle- gagde Heigh L.

Tighten the saller giids clang: soew,

Bemows the tape patls aligamaet ol and seplace the g gaoides.
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Wilh melar ponles adigned ag descoibed 2bose, only one el itzn renaies ia the ps peth — the drivz capstan. Ha
suclyge sl Fe s anizly af anizhl asels L the Zape swfce. The capstan neodar can be Liled shabilye by che actiog
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efshesr prode, sul Gee aligoenear oo ot
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slwdd be gkt the szoe fooward and tevesge,
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4. Wldle hokbiog thy rod, Tun wes Foowand. TZI0 e coxd bagk o Mok unlil o oosition is foand a1 whish
Linz T with seped vension o e dosde and sodsid 2 and pe anlecs the pe poides correetly, o inthe
cugy of the talkou po roler auides, winds cormesily oo the canler o il Likeos oecl,

% Wheon che soition is Jound, tighter the locaseses szorely.
. Replace the vodflar gode and adjust boighe MParageapl: = 10010
Chieck aligrmert s desiribail abows il revise il e uired.
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Ligours: 5-13 provdidea seaacniial procedacss $ar troabicshooting the ThiAl -k,
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9.4 TMA1] Contrller Tvwieble: howfing Hhings

If prablers are encomntered wath the TRA DT S0 gs cloeke, i neeand sl bineni . Fooadjos], proceed i lollows;

1. Suepe win AT01Z on the 1TMAL becspanal.

2 Set the sueps For oo positive sleps, interogd tdpse, and L0 psiom swarp mate,

X Adiust the bottom potzntiometss on the M307 madule i dor A3t for 50 gz wids posicie quiss,

55% THOA Transport Troubleshooting inds

Tutie 34 sumsests possible avses whan poobleos are eovounotcoed with she toanspoer!

SH.E THOR J'r.lllr;pm'l i'ﬂr|r|'l||:ﬁl11|-uli||g Tahkey

Tahles 53 ami? 5.6 lixl I.ra1|:-:p-:_:-rl SEINQTIRE VH L ]:-cx-:-.'ii'l'-e_'. CilIsEs, i1||jj|:.;|._'||r|§.: aried conesive sosiuns,

547 Frouwhleshoeling Frooedum

Whicn problerns are encvankeisd i Syslene opeiinn, e eehnician shead

Lo Dlgonss che symplomms with speriiion pemsosmel 4o delermine We sxact mnieee of the Gailare,

2 Brter to she commective avlien Do diaprem (FGnim 3-12F unsd srocesd o dioer .
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Tad DECmagpe Teanspor] Tronbleshooling Hines

Frablem

Himlx

Lerzral

Problems e tle TS0E ccanspoct van ugealy be classinied as cither mnechanicsl o
clzetrieal but often the claseifization vnay be vonfuzing becous: a bosically
gzchanical arablem san caees odzd sppears o be an destrcaus melfonciian and
voel vessas ooy esss cthe peohloe ahoed be thorcaehly anslvesd hefore
adjustoets ac mads.

Frecirouniv Linddashonting is greatiy fucilitatzd by che cnodotar conenuccion — a
e cind rmey b sehistite bl 2ol the oMect obscrvcd, Mast deTicul, of cowrse,
arg smethure |'||-.:-|'-I|:1r|h s Thvsz o arcinlenmillenl natirs.

Wignalicing  soliion (Mapra-Sed 0 weeTut woder serriaing condilions T
crohbesiionsang. AL fich deasitic: she data s be satig Setanity reselee!
such protiome us o Gl frack, fmoroser s lenpth, e s e Sosalel vapidly
= its es,

LE & tuze hos lod visealiziog solution applisd (o 0. 2o e mese thal gorijun o)
the e as i1owdll coabimdznae the head. Con e doebieed moron ofT aned
LT H
SiwnTc

P wse wisansledvy solaiion, <Itke the coao thenogle, vaonowe Lo aind pass
poclivnn e b oweaalived Goooagh L solutions, Boas the tasc Aporoosiy to
sl cxzess aelnbice avd “at does Tron posder wil be et oo mageetized aocas,
Thi can b pick:d off uzing Jeoel tzpe a0d applicd o s sheer of pager tor
porianent recoud.
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Freblem

[§ [117L]

LEab Eroos Bt

Uzusilly she mone diilicult preblens inveswc o hicher by penmisstble eoror cate
far which therz is ne obvicus rzagon. IC operating 2oapery wich good fapez, the
toiunspore should vpake wery bew opore in weitineg andl, O sewcieioe 25 ineluded in
the proorar, it shoold make po read crrors,

LUzeful olves aie:

L. Toowhar mode (resd of wrioe] o many crrors aceainng!

¥

AL whal sroial in the Bleck doci the e oeein®

3. Whal 3+ Sz vprere ol e eroor. "i.-'-ﬂ:ﬂ, f'ﬂ:f': LI T

4. Ame Lhe prioms pallerm tebinlzl?

5. Do zoons acea only aoecen Lan ze1s a7 earmmn da?
The fust thing 1o ke done is oo ingpect the bead and othes dens in the laone seth
for dirr 2zewmalarians. Be swre cwergthine s clean. Cheek the ape boiae used
and toev 3w oacw vcelf rape i dowhriuls Checie iatecfac: conmezlions For Teaken

wercd 4 had contacts, Table 5-3 4 a croobleslootng ehat conesmed w.th hogh

1 1ale.

Coomnpraclitilily

- [ T

The TR Izimepuorl recapls aid pr-:‘:-l_fllu.'rﬁ lzpies conlnnring in Lhe AWET
sLmafarts. Oocasiomaly compatibiiily problems e arige:
b Tapes writtcn by and aescprable oo ol TSO5 transport ose ot
aceoptadle 10 anwslucr transport,

2. Foreimn rapsa cannot bs oread by the TE05 wanspott but iz van
tapes can ke,

Taree itoms nair b involwed:; skew, saced, @ame rimce. Thes: shoald Le
cliceked a3 dezenhed o che adjustinert prosedurss,

Chrbeyr Malfunsticns

e e —

Manmal  toubleghooting  procodusss  ase  involesd  in dinding  cloctroaic
malfunetions, Thas Hrst thones to cheek arz cths seppay valoaazs:
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Hisil-

Crber Mallype:liems
fuath

Coomerien s e podn s Vor copssurdng susTy el s e

+24 % Cugs ol (0 M 1602] oo heal sink
=28 % — Cugz of QI0 145020 on heat siok
+I0Y — Sersoy ampa Faerfdriver TPA
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4. Replaze the thiast washer,
S, Anstull o e ek lever and replase che adjustiog n.
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Figeme 5-13 Teeel Hub adjustment
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. APPENDIX D
TMALl MULTIDRIVE DATA
RELIABILITY EXERCISER
(MAINDEC-11-DATMH-A)

ABSTRACT

TH13 PROGRAM IS5 DESIGHMED TO BE LSED BY AM EXFERIEMCED EMGIMEER
FTECHHICIAN FOR EVALUATICK ANMOD CEfJEGIME OF Mia TAPE DRIWES,

FHE PROGCRAR 15 CaPabiE GF EXERCISING ANy TAPE DRIVE THAT CaM

BE CHFESATED ON & UMIBUS POP=11 SYSTEM THHROLGH THE TMA=11 ™AL YAFE
CURTHILLEH. ANY TY®E OF TAPE OHIWE) T R 9 TRALCK MAY AE USED,

ANY MUJMEER OF LORIvED, HIMGLE CF MULTIOHIYE SYSTEMIy UP TO ETFGHT
L4, 4a¥ EBE TESTED EY & ZINGLE EXECUTION OF THE PROGRAM, THIS
FLEXIBILITY I35 POSSIALE BRECAUSE THE PROGRAF HAS hO FINED PARASMETERS
CH TESTIWG SEQUEMCE, THE EMTIRE TEST PLAM; INCLLGIMG FPASAHMETERS
AL OPERATIMG SE@UEMCE,; IS OETESHIMED bY THE OPEHATIR THAOUGH
RESFONSES TJ TELETYFE ReJUESTS AHD EETTING OF COMAALE SWITEHES,

THE PROGRAM PROVIOES FOR TESTING OF ari TAPE DRIVE FUKCTIONS
SuUCH A5 WHITING,HEADIMG,HEWIMDIMNG, TAFE PORITIOMING,EOT = BOT
SEMETIYE AnD ASIUMES A GROD THA=lt CONTROLLER,

FONEVER] THE THMA=L)] COWNTROLLEAR IS TERTED SOMEAHET INTRIMSICALL-Y
UURINE THE TEAT CYCLE IW ORRDER TO PRUYIODE FJALL IWMFORNATION ABOUT
AMY EHROW COMCITIOMS OETECTED,

CidWInG & TEST LYULE, CHECKS ARE MADE FOR BTATLE ERRUNE,LATs EARORS,
FOSITION ERRQRS,MORC COUKRT AMD CLASEWT MEVORY ACOLHESS ERRORS
MHEREWER APPLICAHLE,

REGULREMERTS [HARDWARE]

A, ANY POF=11 PROCESSER
H. BE [F COWE
£, TELETYPE

O THA=11 TAPE CAMTRCLLER
E, 1 70 & +4aG TakE DRIVES

LOabLEKlL FROCEODLKE

e aF S YT W EEE .-

USE STamMDAWD PHICEQURE FOR LOAJIHG BIWARY TaPES

-1




Fae

STaw?InG PAODCEOURE

o m i w o

THERE ARE FOUR [&) STARTIMG ACDRESSES THAT HAY BE UIED)
@A), pALdd), eidif], AND Zu4d(B3;

A, fP@[BEYI TH1S ADJREFA MUST RE USED Nk TMITILL %TART FAROH

B, 283(H):

C. 21&(8)¢

p, galfan

LOAD 43 allL FARFAHETER2 ARE ENTEREQD FRiUH RERE.

REQLESTS aRE PRIHYED 08 THE TELETYPE FOR EmTHY OF
THA=11"8%5 REGISTER 5Ta=TIMG ADDRESS, YECTGRE ADDRESS,
UNIT MJHHER, DENMSITY,=ARITY,RECORU COUNY,L=HARALTER
COumY,PATTERN YJHHER, TAPE MASH {ECQF) OPTIONM AND STaLL
FOR wEaD, WRITE, anp TURK&ROUNO0, & HEFOMSE3S aROULD
HE MaRE 1k OCTAL AMDQ WETHIM THE LIMITS CF THE FARAMETER,
A WUESTION MaRE (7] WILL BFE TY¥FEQD IF AkY

CHAWACTER EMTEREDR IS HOT BFTMEEN 4 THRL T C(OCTALL,

TAf CHARGCTER May BE RETYPED FOLLIWIWRG THE GQLESTION
Masr, IF THE RESPOMSE I5 WOY wmITHIN ITS LINITE, A
JUESTIGN MaRKE (¥} |5 TYFEL AnO THE EWTIAE WE&FOMEE

MAY BE KRENTERED, SOME WESFUNMSES REULIRE HMORE THAM OWE
[1? CHakWarCLTER, HJT NMONE RELUIRES YORE THAAN 3I4% [&31,
RESPUNIES HEED MAT HAVE .

LEADIME ZTERLUS AMD 3RDULD HE TESYIMATED HY 4 CARRIAGE
RETLIRN §F LE&&% THah THE HR¥I™JUHM KLFBER OF CAARACTEAS
I8 I4PUT,

THIS ACDRESS AHOQLD BE USED AWYTIME A& RESTART
OF THE FTUGR&F 15 MECESSARY AMD THE FARMHETEHS

EMTERED AT ThE IWZITIAL 5T4RT OF gdu@ {8} WEED ®AT

BE CHaNGED, aL30 WOTE THAT aMy [DAaTs FATTERM WHICH
HaO0 BEEWN GEMERATED BY SETTING THE AaNDOM [(2aTa
AWIToA . (CONSO,E SWITCH E1GHT) WILL MOT HE OVERWRITTEN
ey THERFORE T3 WELD IN CORE FOR L3E LNTIL

CONSOLE SWITCH EIGHTCA) T& AGAIn SET.

THIS ADORELE 15 THE SAME 45 U3IWG 2d4([8] IM THaT THE
FREVEIOLSLY SET PAAAMHETEES AFE LSEJ) HCWEWER, THE DATA
PATTERN I8 RETWRYED TE THE FIXED PATTERY ORTGIMNALLY
CalLEL FOR AT TRt ZEE (81 START. ALSO aLL STATIETICAH
FREVIOUSLY LATHERED WIwl BE CLEAKED,

TH13 I% & SPEZIAL e0QDRESS WHILCH wlLL CAL3E THE
FHOzRAM TC EXECUTE A PREDETERMIMEL TEST PLAN Ol
ALL AYATLABLE UNITS, THE QML T 1LFLIT REGULSED

By THE GPERATOR IS5 a RESPOMEE TO ~EQLE3TS FOR

TRE Tap=11 ADDRESS, YEUTCR ADDRESS, AMD CONTIWLCLAE
CEESATION OF THE 3EQUEKCE. :

SEE ITEM L), [FAGE @24)1 FOR FLLL DETATLE.



Fare !

[HE FUOL _LOMLIRG IS5 b paPLoaal [k 9F THE IHITTal
ETART [@iW roTal,] HEJJEATS AHND KESHFURSEEL

EEal%1EE STARTY THE KEESFUNGE ~EAUIRKED FLE TATAE KEJJLET1 LS T
ENTEH THE L0ORESY OF THE = [RST Twa=;] 2EhR13Te®
JFTST A% & S[x RISLIT Lkl3J5 BLSERh.

WFE10% pOUKESS: TRE REGPOMoE FUE THIS HEAUEET T5 10 ENTER THE
INTERRLAT WECTOW ANUEESS LIED A Thr THA=1| A5
4 THREE L33 LI=IT afpsbb3.

OyIT KLPEEA: THF LMIT mupetsH 15 ENTERED ad OWF (L] OLTaL
LH&RALTER AwD MUST <k RITATY TRHE (IHITS OF &
THRUWLH F. ®HEW THF UR]T SUHBER Had HiEl ENTERFD
AWD IS5 LFLaL, THE =2wdGHAw TE3TS FOR TAE PRESEMCE
NME & R1IT aF YHAT YUHHER , IF T-E URIT i3
avalikBLE & PRIRTIUT OF F CHaM™EL CW 9 ChaydEL
WTiie HE ®alE TL A4515T TAE LF=HFATIIR TwW SETTTHG
CESSITY A4 PAHITY, I+ THE UNI® |3 W07 AVAILABLE:
i MPSEAGE STAETIMRG SC AILL BE #HIRTEL ARG A YER
L[ T KLM2ER REGLEST wlnl. BF JS55UEU. HHEM &

G330 LT HUREESY Hed AFEFR EnTEWFLU; <EGLESTH [FOK
APERATIMNG DERSITY dm) PARITY ARE ragfE FOA

THAT UNIT Gl SHELLY AE EeS5POHOEDR TU eCLOED]MG
T T=aT FARTILULAEE JWE1"5 SEEDI, AN Mayy ok
Eliz4Y €A1 wdIT husER REGJESTI wa¥ b JSEL,
FONEYER, 4T LE&&ET OURE Mus™ HE J5F0. THE LyIT
MOHGER M THE 1R RESFELTIWE DEHETTY AN PASTEY
marY HWE FYTERED T4 any JRDER. THE 1«FORMATION
FOR EaCd UMY ENTERED [S LLDATED TeTa & TASLE
FUR WEFFRERCE IY 1ESTIHL, IF LES% Tharn ETGHT[BS
UM1T% awFE HEGJIREL, THER EFSPORGING TC THE

URI1 SUHHEK SEQREST W1TF & CARRATI &SR HETJRM WILw
TERMTHATE THE LRIT ERMTRIES ARG Z0Y® IRUIE

Tvd THE REXT FRERAMETEK, I7T Sp0UL D HE <EHMERHBESED
T4aT &7 LE&ST 0OmMF RIT YJPRER RFLUEST H#L,5T EBE
LYTERELY, F THFE FIREST RECUEST 13 AESPCMOED

TN HY & CAHKEIanl. KETJUAN, THEN TRE SEULEST

WiLL 2t REFERTEL,

PEmGLTYE ThE DEMSITY WEQUEST 13 KESPORCeD T0 &Y UKE (1) UOCTAL
CHawAL1FH AW PLET HE o&TTHIR T#F LIFITS CF 3 THHL 3.
d% FACE NI WL MBER 1% EMTERED: & HEDJEST F0OR 1RE
OEFATIMG DERSLTY FUE THAT LNIT 14 1¥FEU. THE
“EabPCOmE:s MEablmad aHE a5 FLLLOWM]IMGE

Ao v o® 2EyECD, T L dakhkEL HMRTI
Ha 1 @ S5baFLy I oSHamhE. HWNEF]
Ca @ = EankPl, 7 LHakWYNEL KEZI
G. & ¢ LXHEPL, % CHaARMEL MRYI



Lak1ly:

RECIRhS LOURT G

Ponna

THE PahIi* REGEST 15 =FSERLIEL T nt JNE 111
ATTaL CRAWACTER ANDC PLEST =E FEITFES & (R L.

Aa. 1 = EVEW P4R]TY
My L w Jnfi PﬁhIT_""

THI1S mekDJEST 1n WESFOMDED TC &Y &4 Hlye (&6) CHAIACTER
DCTAL MNJMEER F=2d 1 TS 12 ¥7il.  REREM®FR LB NG
LERUS ASFE KUT SENUIREY aND IF k&N THan 51
CHERATTERS dkE "ENTERE N & CARRILGE hETURK

HILL TERHIRATE THE mre3P0OnEC.  THE ReLODHD COUNT

5 OLEED TH COMJICTINN #[TH THE CHaHaDTER COUONT

TC EETARLTakm A RLCCATYE FACTOY FOR LLE 1w SEAD CE
wHlTE CY¥LLES.

CHAARACTER COUkTE THIS WESFOWSHE 15 FESTERED al FULh Lul CUTAL

FATTERN RLpMERS

CHARACTEAS wiTh)m THE LIMLTS CF 'u FHEL 03833, aGIY
CEANIRG 2EWDE &mi NDV KEJJIWEG 45 & CAR#IAGE
SETLEM TEFHIRGTZE & LESS TH&h %00 (4] CHARACTcw
#ESPCREe.  TRE CHARACTES COLKRT T4 COwJJYCT1ICH

WIYh Tos WECDHD COYRT LS USER T2 ESTasL ISk

THE HLOLDK S1£E [CHARBCTERE PENM ~ECDED, AL

RECUADS PER B UDKY LSED ik kel ARL #%ITE CYLLES
THE S4ME BLOCKING T5 JSFL [w all AvelLAHLE J%ITH.

TeTo =ESFLASE 78 o Tl {41 ZHAREADTE~ (IETAL

MUMSBER WITWIY “HE LIMITH GF @ Tnky Sdidla

TH: ilHHER EZMTEREC wilL Ced5k & SFELEFLIC 2aTl
FATTERR TO BE uLiEZ FOR oL, REEDT®NS Akl adITilG, THLG
SaTA PAeTTERHN 13 mIT ChAmMEED URLEZ> wARGOM DATH

15 HECLFSTED AY SETYInG SOWEQILE SalPQ0r EIGHT [B]
Th & ChEL  REGETTIME CF THE Rekiiirr pugeTé S4I7CF
DOEE MOUT CauUSE REYFRS]ON T TrE FLxEL FATPERE,
3J7 WILL AULD TRE LaAST GEMERATER FPATTERY JRTJL

a4 RESTAKT 16 DUKE FRLUF LOCATICR 2LlJACd] 0o APLL%].
THE HELELTLILM LF DATA FATTERM ZEwd (€] Ak A
SPEUIAL JSE. FATTERM ®JAYBER FESD (6] #LLL

CaLaE T3 iiE EBEATD n &7 THE pPIGw SPFEI: =aPER

TEPF SEALNER 3NF DATL PATTEEN DES1HEL,

THE EXTERNAL LNPUT CaTh THCLGH THE kzaDEM

Id OME BY FREPARING A PAMER TAPE W]lTH & FROLEAH
CaLizir DTC, [MAIMLEL=(b=0dTma=a=0]) awYy COMFIGLRATION
COF 5ITo Akc DHARACTESS ray S U5FEL ad) & L I4T*

OF RPT{A] CHAaWATEES [5 IFFOSED, wrey EXTESYAL
NaTa IS IWPUT, THAE EWKTIRE WR]ITE BJFFER I

CudwkE 15 FIL-EN WITY THE FATTERN £ THaAT awy

SILE HECOYD MWAY 4F USEL, DNATE BATTEHRRM

dE=U (K] £rTERhAL PAMEHR TaPE KEEC JWLY

gF FERALL JNLE LT INIT1aL STAWT OF dbb|B), akD

WEELD hLT 3k KEO AGALR LMLESS LGrE«NRITTEY BY
aaNDLF DATaA, BE SURE TGO L dalk ThE REAGEH

SEFUKE FSEbLSInt 5TAKET,

SeE ITEm &5, {PLGEE T FLR & DESCHIPTICK JF FHE
DRTAE FATTEHIE .

Li-4
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| PF Mbws; THE TAHFE Fa-s REGJEST 15 amElR T QETESMIKE 1F
' TeE UPEESTIH kWl4aeS 10 HA4%E Ealld yaTA BLLCH

SEFARATEIY ¥ & TaPE PAaEd (CFTEYW CARLLEL ELF FORK
bt LEFE FLiED, 1F RESFINDERD T BY & JOKE[1] THE
TaPE Kaksd WILL 2k MREITTER &vd wEEM =EaDIme M1LL
mE EANFELTED AT MHE EBMD [OF EallH Nala BlLCC=, A
ZERC [0} KEaFGSNBE WILL N1&aLillem ThiE TAPE YRRK
NDETIGM, PLFASE KCTE THE1 THE TEFo HAKK HELERD
INChEaBES [E BLLCKE GIZF wY OWE(1} mECIID0G
I WTAER &CREWS,y & 2LUCE OF bed RECOKGSE HILL
Have, THE ToF: HoEs p3 HELCIRN 191,

ATRLLRC TRe SF&ELL #:YWUESTS ARE SFSPORDED TC 23Y A Slx (&)
ChASACIER {OCTAL MJHBER MITHYR THE LIMITS CF |
TAka 11TT77, LEADIRG Zenl45 oWE WOl FEAUIAES AKL
aM EMTHY OF LESS ThHeh LIX [A)] CHAHACTERY SA0ULD
H: FEHMIMATED Bt & CAHRTAGE SETURAn, E&CH ITHCRHEMENT
DF TRE WALUE aZpd 48daT 2.k MECSEG TO TRE DELAY.

HERLT THE TIME OELa¥ HETWwoEM EoCd HELOAD REAL
MH1TE? TeE TIHE ufiAhv¥ BrT&EEM FACA RFCIRD WEITTEM

Tudw akOWRa:  TIME DELGY BETWEEMN LHAMEGES OF
To®E OTA:CTICk [FORwdmu,TU ReWEHEE,EYLC.)
aql HETHEEN BLICKS.

FIMEU FAxaHRETE~5: 17 SHOULL BE HOTED THAT aLl Pekavp TEAS EXCEPT
: FOH THE LKIT DESCKL[®TIOM uwALUEY (uUNET

KLMEER, NEMSIEY, AuD PEKITYY hbpi NUFIYAL
WALUJESE WLFEADY STUFED IN THE PROGRAF.
L5 EALH ParaAETER SEYUEST CLPATTESY WULMSER, RENIRDO
MCUMT, CheWRLTER COUMT, 44D 5TdéLes) IS5 TYPED.
IT5% BRESEMT STOKED VALLE [5 4L50 PHIMTED.
[F THESE waluE3 sgkn wOT RE CRANGEQ, SIHPLY
TYFF & Ca-HEAGE FETLRAM 4% RESKPOYLE AMD NO
CHANGE #IxL HE MANE, EACH STAHT 0F THE PHOGRAM
AT JER[£] WiLL SHOw THE CUFKEAT valLLEn UE THESE
FARAMETEAS A% Fik Thk LAST EMTWY. wHEN &
FSENH LOAD GF THE PAFEX TAPE [5 OChe, THE
PARAMETE®S WILL REFLECT THE FLAKQD ¥oLUE3 STOHED
I THE SHIOEHAM,

A&, EECORD COundT = 1332

H., CoaiaCTER COURT = A1
L. FATTENN NuMBEH = &

Uae TFAD 5TRiL = 1

Ea *#KLTE & |

F. TURER asdubd = L



Marr T
GamM b aTakl AT Sfvd(h]:

TAZ FOLLO#IWE I35 & S&4HPLE OF Tre

PTHTED AFQUESTE AND TREI® REZFOMGFS,
TELPCAAEs AHE EMDLOSED TW PEHENS FCR
CLERLITYT UNMLY adp (CHY] MriAWS CaAR[aGe HETURK

LC&r ANPDRESS SJdp{d],. S5ET [CUMEJLE SWITEHES, Focsd aTo®T FWITRHE

Trra—1 3 TAFE DHIWE T:zAaT

EmTFR CORIITIURS I JCTAL
EEAIS1ER ETARY = | Tkl [D33
wecLCTCE ADURESS s Adod LEHD}
1T widvBER= (2} ¥ CHAR
wEkEITr=a (5]

PAER]1TY=(d]

IHET1 YUYMAERKa [(f#; T Cram
DERS1ITY=ig]

PeITY={11

LhTIT WUMBEWE[LCHI

RECwSD CLLET®LBA 1eda3 (LRI
CHeIACTER £OJNT23E] [(Ib)ITLTIELR)
FaTTERRM RUMSEK=1 (&)

o

[r1{CH]

TAFE Ma~r = L [12LCK)

breloh BTaLL B

LEEATDSY [UA]

LnITERL [LH2

STURE aalduMpD=1 [4HHQ] [CA]

PHE FHOLHAH wluL WUw FERFORE TH: TEST CYCLE SET IN

THE COMSULE SulTCHES I8 UKIT FIWF (31 THEK Twd (21,

CRE SLDOGK OM EAGH LwlT BFR GT{uE, LEING p&Ts =ATTLER
MAEY STE (B MITR & HLUCHING FAUTLH OF 27 CAMRALTEHS
PER YECGHL a4l SE¢E RELUWUS Fed BLOCA. THE GELAYS AKE SET
Fras MiRIrLe ON REGT AND welTE, BRI aF@ROXIFATELY 73
SELOMUG oY TuURK arddsD,



R

aTa PATTE=YY

AEpEEL_EE ==

TrEEE ARE TWEWTY DaTep PaTTERW GRYEHaTOFS STRRIN In CORE
AMD AYY Che OF THELE MEY 3k SELECLTEL.  THE GME URJEUE
Cone 15 PATTERR LERDO{E]) SELECTIUN CF FRATTFREY IFHO[Aa)
KEwjiHES THAT b PREV]JCJabLY KEF=aRElD: =iaFFR TAFE HE
EmTEnELD T THE =1GH HPEEL REAGcA, T1AI5 TeFF CLkToLNH

4 Dars PATTERK OF MU POSE ThHaAM 47T OCTAL

CHaARALCTESS, THe F1K31 CAaReITER KEAD 1k IS5 THE

MHkER OF apTutag De1a CHERACTERS TeaT Apr CIOHNTAIMED

a4 THE TAFE, EALM LaTa CHARALTER Ma¥ HE aur
CuHHLIRET IR OF H113 aND WILL BE LOADERD IMTO COKE

i TREY AMPEaSY Ol TAE TaAFEL. KO MATTER R{sd HakrY
CHARHATTERI axg OK TAPF, TRAT ERTIARD WRITE wdFFEY L[2EED CHERACTERS]
W1LL 2E FILLED WITH ThHE PATTERN EYMTEREL 54 TRaT AKY
51k SECURD DAl He JsgD,

THE #JLLilwlwiz 145 o 4I5T1 D~ THE Lata PelTEWKRS avaAIL&HL_E:

DATES: EXTE~NAL IMAUT ThEJ HIGE SPEED EEABER

(SFE LTOF FALYPEC=-11=-0ZTUF -4l
DaTels AL dyE RTITe [k &L LCHARALTEHS
Uatag? ALL AERU 21T5 1IN & p ChéesaTERY
Natedi & CmE HIT 4aLKlhiz FRUH EIGHT TG CRFT L% & FIELD OF ZeROS
DATGM: & Fr30 ATT NaLRTMG FROF RIGHT TO LEFT I4 & FIELD CF JWES,
DATAS:  ALTYINATIMG UME AW JERL WIS IY EACE CHARALTFR
LETART  ALTZRNATING LERC AMD Che BTTS IN E&Cr CHARGLTEH
CaTaTi SeMt A4 SATAES HUT HWITh E3ERY OTHER CHaXYaC1kE CLFPLEYMENTED
DaThluwi Fa4E B3 OATAE BUT HITF FYERY OTHEM LHAWACTEA COMPLEYEMTED
aTald: THOREMFNTIHL CHASACTERS (HRE=37T)
Gelald: C=-LREMEMTING CHARACTERS (LEFF=24p1 .
LeTal3i SLTFRMATING ChawkaUTFERS OF ALL ZEKC AmD ALL wdF HITE:
GATALd: ALTERRATLINE CEARALTEES OF all OWE and ALL #fe~0 HITS
GATALS: A7FN]1AL ~ATTERN OF & WO_KIMG 2EWD HIT REPEATED 4 TIWYES
LaTalp: I=24 CUuMPAT PRITESH 11 SIPPLF
CaTalT: [44 CCMPAT PATTEWN A1 FINED (LBLOFF]
SATAKY 29 COMELT PATTERK 3% FINKED (J)
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FahILMI LaT IOk

e O N

THE<Z ARFE T=&FE {Z] WYALLWES THAT FAy S GFMESATED HawlIOHLY}

DaTa, CHEHAITER LOCWNT, ARG EECARO COJNT, THESE LHE WNURFaLL* 35E71 T
H0YME FIXEL YALUE HLIT HaY He SAPUGEIAED HY SETPIRG Tok AFFADFHIATE
COMBULE S« [TCHES.

A

AAMOCE caTas [COYMSOLE SwITCH M)

LEMERATES At ETIWHE HLUE*EW, CHaRmA[iTER HY
CHARSCTER, LCF =SaNpUM 2ATAL WFEM SWdI7CR B

+ 3 SGET TD A Cuk, OkCE SET, THE HESETTIuG CF
GWITCHA a4 CAUBEL ThE L A5T GERESATEDR PATTEER

Tg 22 RETaImen I LOIF. W RFESTART aT LLUCATINN
EFACKEY UH 21ACHY wIoiL Calbe REVEREIIYW IIF THE
raTa TG T4 FI1EKEL 2ATTERENM SEQLESTED InI1lailLT.
a4 RESGToRT AT LUCATIUN 2@%[(h)Y kTILL HOLU

THE L&aS%T GEKEBATED PATTERH Ik TARE UMTIo SWITCHA
d IS siAaih SET., .

AELTHIIEH TkRE ZATE T4 SEHERATED &5 KaMald4,

THE "HMILREZLETNON UOF EANMOOR CmaiRTEEE [& AL&AYS
THe SAHE FHJM THE OUTHET CF SAqOCPIfal S0n.
1HEREFCHE IT 1% FO&5IHLE TJ GEsbEEATE UME TAPE REEL
JOF RAKLGCM DATE Cm ONE LnIT, WELCAZ THE

PRUGRAM TD KRE-ESTAELISH THE CLTSET PUIRT, &KO
RE&L T=E HAEW[OLVM TAPE EF=, Ok awOTHER LRIT

FUR COMPATAHILITY TESTIWG, mOTE TkhaT YMgRELY
HE514-T!KIL Tre PROGFAY alLL 23T RE+ES[anlLISH
TmE OUTSEY FOINT FUOR WAKWDCMIEATIOM, HUT "rkR
PRLCESAM HUST 3t FLLLY LUOANEL THEM HELTARTEL

It S BFRF TC S YERATE THE SA4mE PROGEELSEIJR CF
Hat DM FATIONE ik mALTINRIWE S¥STRME TmE SA9E
HLOC% [F LBoaTa, WHEThEx WaWLDOM O FIEDy 15
&AITTER LUK SEEQ Ch ZACH AVATLARLE JN[T 1l THE
OSDEH THAT THEY weAdE ERTERED, HEFOSE dHE1NT CHANGE D,

AANMDUOE CHARACTERE LJuNTi [ZOMSHLE SMITLCH T2
SGENERATES & DOIFFESEN™ MUMEER UF CHAAKALTE=ES
FER HECORD Ty BE HRITTEN OW EACHA BLOCK CYCLE.
THE 5a¥E mLFEESY OF Cra=il7ERS& AER REQJISDR Id
MHITTEH LK WAl Lk EALH AWAIiLAGLE LNIT HEFJSE
4 [ME ChARGED, HESETTIRG S#ITEH P A3LDY THE
LasT YWalLLE HENWERATED,

WERMUCH WelUWh COwNTE LEOMSILE SaITLEH &)

GEMEHGT1:5 &4 DIFFESEYT MO“MBEF CF SECUORES

Fii Falid BLECH OF DaTa sw7TER J5% KFAL M

Eafed A LAl CYiLE. Thag SarfE rRUuBEER I'F SECLECS

L #+ITTEN A b AD G EACH AwAILAFLE oM T HEFARE
PE1%G LHARGELD, HESETTILNL S«ITLH B =20 0b LOET WalLE
CENMESATED,



Mg !

OwrkatMILC PRRAMETEHRS:

N e B e BB e By e o BN gy B

THE THREE [3} STaLy YALUES AKE CIONSIDE=ED TO BE QYMaWIC
PARoMETERI 4% TREY YaY HE [HAKGED WHILE THE PAROGRAM IS

HUMMLNG HY TYPING A COMTROL C CHARACTER AT THE TELETYFE,

LY S00M 44 THE BUS 15 RE{EASED HY ThkE HAGE TA4PE OFERATICH

IN FROLKESS, TrE FPROGRAM WNILL RESPORD TOD THE CONTHQL [ INEJT
By TYPIMG a REGUEST FOR NFW 3TALL PaRAHEYERS, THE  AST ¥ALUES
THaT WERE EWYERED WILL ZE PHIMTED A5 THE STORED VALJES AND HAY
HE CHAWGED &Y EWMTERLMG MEW WALUES QR LEFT LMNMCHAKGED BY

TYFING A& CARRTAGE RETLIRA.

[t




g,

COMS0OLE SWITCH SETTIMNGE

e L R R S ETE L

THE Cokgd+E SwITCHES ARE JSED TO SET LUP THE TEST CYCLE
DESIHEDZ, TO GEWERASE HANOOW WaLUJES, end TOD COMT=UL EHRIR
REAFOMSEE. THAk SWITCHES SHCULED HE 4T IN ThRE QESIRED
HatMEST BEFCRE PRESSING FHE 3TaA®T Sw]TiH HECAUSE THEY
LRE. &3 L OYWNAMIC AMD WILL.RUM THE PRAOSIAH IN AMT S
CoOM*[URATION, ALL SALTCOWER BET TCO ZERQLE) I5 HORMAL.

Balsi 1=3TOF Ok EW®OK
BECANTIRDE Y ERROS

oMids 1=¥0rfLE OW CLARENT BLOCH
AeD0 NOT ¥OSILE JW HLGUR

Sk1d: =00 NOTF CRECY DaTh ERTORS
E=CRECK D&TA ERRURS

Swlci 1akd WOT CHECR WRITE 5FRTLG ERRORE
@=CwECK MWHITE &STaTLE ERRORS

Sell 1=20 KUT CAECK RE&D STATLS ERRURS
deCHECH <EAD %TaTud ERRCHS

EL R LEDC ~UT FRIWT AWY ERKORG
E=PRrTNT aALL ERRQOR3

LY lsREHINKE ailL &A¥oeILadiLE TaPES
@Aen0 KGT =S|EWIKD
YT L=EGERERATE RARDOM DATR
B=L5ED FIEED aTh
SwTE JEGFMEFRATE EANPDOH CROFACTER COJNT
P=LE%E FTXF( CAARACTENR COUMT
awt 1=GEMERATE ARANDOW RECORD CCOUNT
FsUSED FIKED RECUHL SaUNT
LR 19Y¥AXILE o4 CYRREMT RECLR%S
a0 NCT YOZZLE O SRECOREC
Giddad 1=PR1IKT STRTISETICE
AFD0 wAOT PRIKT STATISTICS
HSkis tan; NQT RELLG
E=KEal
LT HMAT USE;
St l=01qa=a b HEITE aup REal> SETRY 04T!OK
d=bhdx. E WHRITE a1 REaD RETRY U2TIuk
ST ARC 4T mELTE
Ema~17E

T-.1



Herr I

SwITCH E¥FLANATTON AW EXAHFLES !

Epdetbpys

Sl

THESE L4[TCHES aWf LEcl TC CONTROL THE SEWJERLCE

UF FaG TAPE UPERATIONS FREFUAMEN 0N ERCH AVAILAALE
UK1T, FHE BL{OCK UOF OATA (ESCKIBES THREOWJGH

TRE RESPLRGES TE TELETYFE REGLESTS a1 IHi1Ial START
WILy MHE EITAER WHWITTEM OR RELG FROM EACH AYAILABLE
Il 1k THE ORGES THAT .THEY WEXE EnTEYED. THE BFGLENLE
OF UPFEMATLIONSG. I% CBLLED A CYCik. &Nl WILL SE PERFOSMEP
COHTIRLDUSLY LMTIL STORPED BY THE OFER&TOR, WHER END
UF THFE 13 HE&DAED, THE LKRIT WlLL wi RE®OJJHD ehG
FLAGSED &5 UdiYALLABLE FOF TEST UNTIL Avh UKITES HavE
REA{HED EQT, AT wAICH TIM:E TES5TIMNG 15 RESUMED OM ALL
AviLlUAHLE UMITS.

EXAMHLES ! SME4+343

&, Fxd=A,3k3e]
WHITE UWLY ¥ RECIRDS CF ¥ ChAMaLTEHE

R, 5SwWl=],%45%d
AJEAD CRLY X HECIORNOS OF ¥ LhoHALFERES

C, GSHEx®, Suizp
HEITE THEL 2ACKSPACE Anll HEAD X RECORLS

LulTe4 UME[1]1, MHEN SET TC & FERD (@1, wILL

CaLse ANY [oTa HELATED WRITE FHRCW TO0 dE SETRIED,
YHF AETRY SUHEME COMSIS51S OF REWHITLwE THE RECORD
I THE S&KE 5FO0T OW THE Ta=k FULK L« TIMES. IF
LLL FUUK (4! HEPEGTS AHE SICCESYFJLe THE RECCKD
I5 COWSTGERED HECOVEREDR. 0MD & Ta2E MRITE EREOR
I% LLGGEFM,  IF adtY OF T-E FULKH (42 RESEATS

[% UnELUCCESSFLL, & WE1TE MITH £MTERGED

IMTERFCIAD GAP IS5 [OOWE; & SLEFECTED HAD Tart

SPOT LiKED af THIL JL0CK .awd KECUSD NLMBER,

ARD & SECCKG WHETHY OF FOWH <EPE&TS L5 QOME,

IF AFIEM FOUs (4] <ETRIE%, THE AELDKD CA4HOT

He <ECUYERED & ROTIFIC&TINNM 13 PHIWTED, AMQ
TéaTEmE IS KREALMED Ok TAE HE®T SECHRD,

1+ JR[&] &al TLFF SPGTS ARF FOusD, THE UKIT

MILL BE SEHUOLMG ANO AEMOYER FEdW TESTING %ITH

A PPPHOFPALATE MEHHLGE PHINTED,

SH1TCH OWE [11, WHREN SET T & JERD (W], WILL ALSO
Calsiik mHY LaTa REL&TED REAMN ERROR TO BE FETRIED.
THE =ETHY SCAEHE COMNSISTSE OF REREASING THE RECORD
A modTHUM OF FOUR (o) TIMEG. IF THE HECIRD 14
SLCCKESSFLLLY WECOWERED Cm ANY LF THE HEHEADS

IT [5 CChREIQERED rOk ATATIBTICS FJRFUSES TO HE

& £IFT HEAaD ERRCH AND TEST[WG COQNTIMLES JF THE
REmeaD% Fal. TU SECUYER THE RECOA0D, THE ERROR

I5 LOGE- A5 & RARD REaL ERHCH.

GWETCR Fipk [4] WHER SET wWILL PRTIKT THE
ETATISTICS LaTHEWEL FIW BE&Cw JWiT. THE KUMBER
MilLl. 3&E PRIMTED AT THFE FERIO OF & HBLIOLK CYSLE,

SEE LTEHM 1@, PALE 24 FUOE FJLL DETA&ILY,.




She-

'

-LLH

Saldey3s

My

FTTEN

SWITCH FLVE (52 WHEN SET OURING &2 HEan
CFESATLOR WIho LALST THE PEOBAAH 10
ComTIMUOLSLY READ THE LLKKENT PELCREL RY

U7 AL{NG WFYTWSE COyER THE WELORD AMD
REWEANIRG THAT HECOHD, THATE TAPE MUVEMENT
I% Celblew FOZXLIMNG, TRERE 25 4 SUFTHARE
NELAY ERXRECLUTELG 2ETWEER SALCH SFaCts KFEE

OF TRE ~ECORD aMl IT miaty BE VeEIEQD dof
TYF1hG COMYREL & OK TSE TFLETYFY pDURIMNG
TRE EsECUTIGN JF ThE ¥UXILE 4MD FESPONDIKG
TC THE PHIWTED REGLEST W11k & 53K Lkl
GIWIT WaLLE, THE YOlILE 3TAwr 15 FHESET
T A YALVE JF JH@S TH ThE PAOGHAF T
FSEVEMT EXCEESIVE TAPE kbak: HUT Mal AE
SET YO émY¥ YALLE THWDUGE TAE TELETYME,

THEHE THEE {31 SWIYCHEE LCOMTROL THE RaMDOHTES1IaM
OF cata AMO HLOLE SIZE a4l ey AE SET

Ak SESET &1 ANY TIME, Tee afTURL L=ANGE

WILL TaKE PLACE HETWEEWY HLOLA [CPCLES,

SuI"Ch mIWE {9) wdEN SET #ILL CulieE ALL
AYe]LadLE TAPE UNITE TO S& HEWOULMD AT

THF EN[ (JF THE CJSREKT BLICK CYCL=, TESTINEG
WILL &f wESUFED AT & B, JCK CCOUMNT OF

Oikf {1) WHER &4l LK1T2 HAWE HEACDHED BOT,

THESE SWITCHES AHE USED T COMTHOL THF
FEAJ® HAMOLIMNG TC BE DUKE O THE T&kRE-
OFcAT]I0R JE3CHIRED EY SWITLAES d+3.

S#ITLH Tk C(IM] wWHEW SEY TO & 0OMF
MTLL N134y'wde Aky ERKOR FETHTULTS *alb
Ow TRE QPFRATION [m PROGRESR, CATASTEORHIC

FRLLLKEES &kl INFORHATION PRINTOLTS W]LL -

STI1LL JCCuk, [E§ LURLIT «0T avalpa<le. Ioiblbial
BUT. DkOP CK BICK CokSFplkW, Acdp BT midIW0,

GwllCd ELEweEmM (D11 +o2M SFT T A Uhe
Aplic U1SeLLUM YHE CAECKIRG FOH STATUS
EFHJIKS Gh RE4LD UPERATIOMS.

$A40TCH TWELWE {12] WHEW 5ET TO & ONE
HILL CI%aLiOw TerE CHECKTING FOR STATUS
ERHLEY I8 wHITE JPpRaTLiuGA,

daITCH THIWTEEY {13)] wHEN SET TO & Uhe
wlt+ DifalLLlw THE CHerinG uF WEAL
oaTa, ThIS S5WITLR =A% ki EFFECT LR
ErATLS ChReCAING.

1153



Bplal

kS N =

Lot |

SkITCA FOLRTEEN {14} I3 L&&p DUKING &

REar JINLY CFEAATINM)  mFEY SET, THE

BLCCK OF MeTa BEIMG FESD wlLL LURTIMLOCUSLY

P AEAD om? HPACED OYER 53 THA1 TAPE wILL
ReEmalh AT THE Hé4mt KLCOCK, HHEN SESET. THE
Task WILL BE aLLIMED TO 4OWE FOSHARL 4MD 0O4TR
HLACKE wliw BF REIaD PROGNESSIVELY,

THI% 14§ o oLUOCK YUTILE,

SMITCP FIFTEER (13 wHEW SET T2 & ChE,

WILL CaubE THE PHUGHEM TO Rul T OM AkY

EWHUK QETECTEC 5% TRE OFERATION In PROGRESS,
IF 8UTh 5WITCR TEW [1A] akD FIFYEEM L§5)

AKE 3ET, THE AUTJAL ESROR GETECTED wWILL

MAT BE F&THNTEDR U7 LILL CALEE & HaLT,

IF SWITCH TEM (1@ I SESET AEFORE FREJSING
LONTIMLUE=, THE EXROR W-lILH CALSER TRE HALT
HLLL HE PRIWTED BEFORE TFSTIMNG 15 RAESUPELD.
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e

EERS PRIETOITE

o S EE_E LN

Faei f

TAERE &4HE THREE TYFES COF E~&UR FHINTOUTS madE DY
THE PHRCOEAYM) CPERATLLUN EASIOWE, CaTh ERR
EwplRI, «ACH ERSOW HESS545E PRIMTED 13 FRECEDELD 4t &

HE ANNEE wWnlliH COMTATIRS

TAE UHIT MJ14BEH,

CRE, AR COMulTICH

SROCR COuMT NLM3ES,

Gal HECO-1r HLMEIY PLuS 1aTAL kurbER CF AECORNE. SIAE OF
RFCCHD, AMWR TYFE OF CDFES&T LUK wd[LP C&US5ED BEESUW.,

A, JPERATIOY ERRESR:

THESE BKE EKOKS #HILH Coy DCCLE &5 & UIKELT
RcSilT OF & TAPE JFERATION,

L, HeabDsHPLITE STATUE ERFDRGE

THESE a7k INCICATED HY THE ERED® BIT
(BIT 15} UF THE TAPFE CIMAamD KESTSTEHR

BEIRG SET

2, HECOKD LE

Th A THE,

NGETH EAHETO#B:

THESE 4%k IRLLICATED BY & BAYTE COUsT
DYHEE THaY fERI Q) COF aM LhCCR<ECT
CLREE~T HEFMLAY ANLRESS Ok BCTH

A, TAPE POS:TIOMNINLG EHROKG:

THEEF A~E JRJGILATED 2% & SFALCE
CULMT JOYTHER THaW ZEKO [H),

FrRIv & HE

B, wLaTa EHHLASE
DaTé co=HUHE »
T=E EXPECTE.D
BECALGSE QaTa HELDD
CHARAZTERS LDMYG,

ThE EMTIRE RELIRD
LENGTHY HFELNTULT,

Zal CHAKACTERS 1% EYPLUYED.

[4 SUCCESSEN ARE
[aLlCU maTH] &M

Wik, THE HEST
Tii ToE LRSET TLW 1

KO BOT FOJIND

Wik, NE N3 TAPE LAMIT
Reajiy AT 14t EHU UF FEHLIRD.

IL. UCLWLA ~HER TaFE [5
BeIwmh WEADR 44 TrE LaTa DLES Ni

ODATA.

wha Cod BE LF TD 7
Ek EkAJR CCRSITIOR
Ti: READ IRGOSRECT

T FATCH

WL TAIUSAKD
whrTLH HTLL LCAUSE
Ly Cunlh CaJS3E & wik¥

FHEREFCHE ¢ & CELMTER F RYLCEIEZIVE

call, o WITIFICATI

1IF Tew (1R CHaRAlRTERS

ilh I% FINTEL

1AE rRE&AT TWFRTY (2] CHAASACERE
LRE Hm1#PELD BFEI4F CHFCA1YGE- 14 AfSdRELR,  IF Tre sLOLND
G4TH COwDITIGR UCCHRS THREE [3] T

JF Tez «wELUKL IS5 5
JE€] CHaFALCTERE, WP

ES [% ONE
KIFFeD, Dliwh
1€~ WILL He

LHECAED, THF SAIPPIsS aHp RELSIHPTICN OF CHECHING wiIld
CRLY pE CCNe OW RECDRDS WHIGCAH ARF LONG EWCLGA

T8 acLlw IT,

[ 1
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E.

Tamn 1
[

LG TT Lk EHSORSS

THESE TY¥HURS XEFLECT TAE HTATE LF THE TaPe u¥STEAR
cEFIZRE: Anll SFTER AN OPERATION,

a4,

FOTE WhEM AW ELT C(EHD G+ TAFED I5 ERCOQNTEEED DURIMG
EL1THER & KEAD 0OH & 4R1TE, THAT La)T IE FLAGGED a5
LRavalLeHLE FOR TESTIkG AYD J4 WoWluhkl JWTIL 4wl
Aol SHLE UMITS mayFE READARD ECT, &% »dlCH TIME
TeESTIN 1% FESUFE ) Ol ol avaJLabLbe LMITS.

ILLEnaL BOT: wAgy A LYIT ERCOJIWTEES SEGLRMINL LF TAPE (BOT)
ARk & FERD R ARITE NMPERAT[ON THE ERKCE IS
“RINTED 440 ThE PROERa™M STCOFP«D,  TeI3 IS 4
CATAST=IPHIC E&WOH, TESTIRG Y4Y de HESLMED
HY FHTESING THE CCWTINUE 34ITCH,

DMLY WOT AWATLASLED [WI% Cah OCCUM wHdARY ThHE SELECTED UKIT HAS
HECJIHE Lkawi[LARLE., TRIS {53 o {ATRITHIFHIC
Enaldn ably #ILL CadhF & malT, T75T1hG 4AY
HE SESUMEL 5t PRE3SIMG ToAf LCORTINIE S4ITLCH,

COMTEOL ER KET RELDYL BEFCHEE aMY CPE~&!M1UN IS ATTEMPYED THE CCMTROLLER
I% CHECKED FUR WEMQY,  IF IT IZ WUY SEADY. a¥
E<®UR WIL- BE FRINTED,

MO IMTERRLPT #ETUHMEDE: ELCH TAPE OFEWATION SpCULD BE TERYMLMATED AY
SETT1MG aM 1MTESHLPT IM YHE CPU,  IF MO
IMTEREJ®T 13 RETUKRE, 43ThIw THE oF=S{QFIATE
TIFE, &M FREOY T3 PHRIYNTFL,

ExaHPLES:

S NSEAHY L]

s FLRCK YJHREH
Hh R FECUKL “WUMHER [X) CF & TGTal OF (Y]
R3 » RECCRY SLEE IW CHARALTERI PE+ RECOAD
WE ® WRITE ERRCH
RE ® KEa&l ZRROR
Gk = EP4Ct EHHURA

F ¥ FUORwaaD

C& m CLMMAND KEZISTER

[E 2 ATATJE: KESISTER

Al = BYTE COUWTES

Ch 5 CUSKERT MeYOHY G20RES3 FOIWTER AWD EXFECTEL wALUE
CY = LAARALTES NUMBESR

G & GOUD OATE [SHOwWR TN BIT FUEHAT ad 1k CARED

B o= BAD DaTa (ad0wp [W BIT ~OFHAT &b 1K COSE)

ERE aMT = MUMBER LEFT TL L®ACE

¢ = TAPE ™Manwk [CFETEN CALLED ECGF FOR EN2 UF FILED

LPL = LOMGITARIKAL PARITY CHECR [RECEIVED = Ex®ECFED)
FelThHN = 4Th PATTERK [EEWANOLM)

1=



Sy |

Ehar= E ]

C R S ATy

braPLE 1% 1% THIS SXAMMFLE & TAFE wFaTI1Cul #aR]TY ExROK
Wik DETECTED NLEIMG A HRITE OPER&T[w 0OF THE
Te:rL¥dIrm (L2 RECWIAD [HF TAHe BLUCK.  THE woen
Ciawy™ bkl DHRHERT YMEMORY ADDRESS 4%E LCRAELT.
I=4% wETRY 2¥TIUR wald DISAzCELD,

JMIY mle % wPATTAaY &

1Y GgbARy Lo=FRnaTE SJHPEARE
CUHU 13143My111adbiEe

ET87 ddAlaapddladdfei

ML £

LA 1dd5bmiiud ik

ErabF b &

e

ExavPpLl A3 Iv THT3 EXAMPLE & YECQKD L FHGETRh EA30R wii
FETEUTED kEILE REA[LIYG THE FISST  REUIRD OF
Tro BLOLh.,  THE RETAY OPTIOY MAS L1%asLkli. THE
wiKG COURT 3AdmsE & ZJuWT OF 23 CheROITERS
LerT 7O HE 1¥aAMSFFAREN, THE CURREMNT HEHCHY
Wi BEHEE ATFLECTS 1rla¥ B EAdURTRGE JF 2E
CHaHAC M85 THANSFERAED HAD DCCWWSED. IM
*HIS EsAMPLE THE STATUS AKD COMMaKD
KEG]STESE OC AIT SHOW aNY¥ ERKQA: HLT
TrF LBL T3 S«dsWMW TC 2& TKHCCRRELT,

LhIT YU, 7 +PFATIRN B

Ha LArkh lalddwES SA*WE Faxe
CH aAalHAEI 1YL LARR Lo

C8 HEUQAEeDad i ArBea]

¥r. Ad

i L AdpEw] A5Pa

LPL O3%F =LaT

ERLMPLE 4

ExatHLE 42 1In THIN FE4MPLE THE TAPE LkIT Ml THRYING
T SFALE UVER TdAE 10 REZORDS IN
THE 5,.JCK 1k OADER TC ESTAALIZA FROFPER
PURITLON TL BEGEN FEADIING, :
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CHAPTER 2
PROGRAMMING INFORMATION

2.1 SCOFE
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Table 2-1
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cormmane rewisiery iz el when the BRC chemgier Toliowdng te BOF chinas e is ceteciad, 16

is alisr sz L during WRTTE RUF coanmrimni.

Tl REHE BE 35 vl ooly by e TS Dewdcs @ 3 csimald Dy BPNTT ae foe Gie G pulss tooche
Lips umit.

The EQF chacacta: is leaded inds menoey daeng vead opcratiors.

CRE l"',.'l."i-:: T:'.|_I|||:|Ii|ru:_-=.' ermar hil. A |_':\-.--:_:|"||,: n*.l_iurl-.l::rn:':,- error cin bBe ilelecied l:|.'|l|':|':_'.g sither
i resid o wride opecalioo, This chack comparss We O chemsler wrillen dusing @ wriie o a
writc-with-eneended-1RG cporation with e CROC chapeocr werecaied dudog @ el
Opzracion.

£ the vao CRLD characics are ot the zamc. che CRCE trem e tee o becomas o =,
forcing the CEE it tooa [ The LRR bit in the command scpistor, however, s oot et ergil
the LEC characizr is dotzcred.

Clearsid Ty 1T or by zhe OO pules to the tape unii.

PAL — Parity croor bit, Whea =cr, thia bit indicates that 2 zarice ercor cais!s The AP b7
thes Jodeal DB of toth verlicul and lenginedicul pacdsy eroors,

A werlical pardly #tmr s imd3icired or oony chameler iroa recond, g |-::-1':.:5Iul.|.'ir|:|| parily wrsor
veiurs ool anlep e TRE chazqoter 3o el

Aovertical parily error does o allecl Dhe wansle: of data. Tiothcr worda, te antire record
i Crarierred Do the Bope o during o wodie apeanion e draaafened intooinemare during £ road
PEralin.,

Roth wertical s hgibwliog! porily  ermems se detecbed  dusing read, wwite, znd
wiilz-wilhextiended- TR nperalions The lergioding parite chock is made on the aotirg
record, inclading the OO ard TR cla-acbs,

A longitudinal pacioyr coor ooews wheo an add oumber of s is detegic? an any channe in
Lhe reciod. & verrical parity e-ror acows when a cvan ramber of 15 s detectad oo oune
clharaeta=, povduled e PES N bt (hit 11 i e 2onamand regiated iz clear, o7 iF an odd
wrnher gl 15 3 deiecied weoen the FRY N By sl

Yhan & pacity csror cocurs, Pal is a0t aod ce PRI B (bds 13 in the sooormiol cepd<ler] is
sot aftar the LEC chasactoy has been decceted.

Cleared b INIT ar by the GO pwlae oo che tapc unit,

b
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Moaning and {hreration

BGL — Buos eeent late Ll 10 the coming'ler e ) recpzst lor the bos o dosy not receie o
Bus granl Belrs 30 amesd fsaoe aneiher bus recesst for Qe lollewice taps claractzr, & 2
pranl Gale areor o

Fods eroor condition is tosted orly for KPR (non-pececasar requests), The BOL Dodag setof
ar MW hee request 5 onor honaed belme e oot lor eceves o WES pals2 lin oa wiine
cpesation i an IS pulie T A e operiion,

The G biared the BRIECRiE (hit 15 @ che ML are se simultanzeosle, Baldry the
HIAETS] .

M the WG enor veewn=d daiee o waile o wie-witleegbended-TRG operation, the
cordenler wapnes the WidK wprcl v e waste tpe ik, obibiting the wie o pssatime,

Claaracd b IMIT G by A1 2 GOF palez o che tpe aail,

LOT — Lad-of-tzpe bt The EOT Bt 2 sel asqnna ad the EOT wankes is derecred wlheo tl-s
tuge igopeving o e oovacd diesine. Teis clened ag soon ag s EOT mackae ie detecled
wicl the rape @ meving i e e diseclicn.

TRy YO 35 an coos cond, e il tha ropse ig mnving Soraard. Thoe oz, whe LOT ig st che
LB s alsa set when the LRC clacets & cad.

Clearet! Ly 1opre ivanspuz] el passing oeer PO muacker whan fpe s mopevineg dncthe sweprae

ireaiTin.

RLE Wecoml lerih cgzer 5. The movond eagih ercor s teste] only adusiogg nen!
ol oo A emmoe T jreliva e s smon gy he by regord coonter M TETCY alierosdy
i anl b=ynrel L

Whier o —zend e o error ocepry, the WEE binis s dnereenen talivs al the MTRRES wrid the
aierEnd reerrnry ceklresy reaisier CMTETAAY ceeses, gl The FRIE Bl o sel wher (e DR
vhimin ez i el

The LI K11y chit OF ol the commmend register) moging sleael woil TLIE {pe uricess e
spiner s, i wehics deee CILDLEDRY iy wse

Cormrred e BT cer e e G pankses T ihie 1 prie s

FEe sl szven® Zoogeh G desiped afver the ocourrznes of @ second feopad ernoz, igim by
Poand B seteicg che MTRRC 22 2 vahe 50 Tarpe that 2 RLL = no? weneooocy 2n:d then
re-cgudine che vzecsd, Record Torath cae ke doroved e subezcting the cucrent eadue of dhe
MTREL froon its ineal setting,
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Meaning and Operation

ETESPT — Bad tope @osafopcoation aeamplete hit, A& Bed tape soror aecers when g
chmincler s delecied CRTHS caalse ) sbcing o e shubamn or scitle dowrn poriod FoT aoys s
g ljoar ex LHpl Trwinl.

During wrilz, wile e, or wrilewilthoe lenesd - TG operarion, 3 had trpo erar gxs borh
tha BILAOP] and LRE bits immediately on detesliog e srror.

During Both read and space forwmid o space revems opooations. e BLUEDED Bin ds el
iminediately on derecrion of had tape.

r‘.lur"rltl; a respld et o, IFe WMTHES increinents l.‘:l'u'li'illLI.-:‘:ﬂ'.Sl_l,-', and wards zrz read into
memary wngil ke M1 HILT pemp]esws. |}||.'rin_p_ i s aperalion, the MTERL ancps
ingrementing us soon as W1 ovcrers, Whan B DY s discowered, cue Lipe anil sios, eegndless
of the stao: of the MTERL.

Because it ia not possible oo actifically genceace bad rape, bad tape mey b ncdicated by
settirg the CU BDY hit prematueely. therehy sroducing the map shutéoan period whils he
data is still bewnp read. The CU RDY bit 55 set by loacding o 1 ioto hit 13 of the MITELY, 1T
12 of the MTRD is act duricg 2 record for cither a rcad or swite operoticn, a bad faps voor
indicetion oecurs.

.AJ'_]-' joirfuicd tape |}1‘l-\.,."|_'.¢'|[5_|_'|[|| other than 3 BRI o OFF-TANE cimrand, Tl dloses focl
dalact up LG chagucter within 7 sooomids pesulds inoseliing She BERADPT Rit, Thizs Fszcord
Lmes; i callel Operalion Ineomplele. Ane lapgml e rocord will o epzl size gap iezmiz in
delaclior of an T.RE chamicier within ¥ secordls, Thasng o spacing apealion, the OF1 timer &
resberlenl 0 eich moerrecoml ppe When e Tecoedd lime-not ocoema. the Jgpe vnit in
npention i WEEET hy OITT. The BTE/OPT kdl ig seland. at TUR, the CU ROFY bic is 501,

Cleared ke TRET o 4500

MM Moreesislen | memory k. Thin wrrnr condilion vecors When the cantroller is bos
masier dudng PR ominslers and does ol raoeive an SENM esponze within 10 us adtes
iserling MSY M, :

The M6M kit and the ERE Bit are ser simultanconsly, halting the cporation.

s

Cleared bew THIT co by thee GO pulze 4o the upe wiit.

SELE Selegl remuate k3. The SELT l60 i sen wihizn the wpe weil has heen peeposly
golected, 'The SELR %t i O of the ape wnitths i sddresssd dogs i esisn (11T SELECT
setting dors oot correspond to SEL Bitsk, i the selecoed lape wnil §s o T-ine {ON LTTNE
indicatar cxtinguished). or i 2z taps unit powar 5 off.

T — Bepinninp-of-tape bit, The BOT bit is et 25 soon as the BT mmacker 5 e lectal
When BOT s sc, it has no offect on the LER bit, The BOT bit romaios cleated sehergver Che
BT maarker iz aot beang e ad.

Thiz bit is 521 and cleared ooly e the TH0S,
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Parp 1t

M eaning sl Operiion

TCH — T-chamazl Rit Tlas il s abaees cleared bozagas che TSI s o O-chanezl unit.

S1Yels Selce dosep g, The '-l.‘|||i.TI{! o :::'ri|||| % ;l'r\-.:-'.'i:‘ir:|.| ol Thie Lapie e I-||.||_'.-
2LOp peior 1o starting a pow operstion Thés setling down pariod seis e SDWR QL W
e caps vt aneps, SOWN b cleczrcd and the tape uniu reauly C1LHE S s w1,

Mhwiing & Lo ovese operation Cthis docs ot include povdnd operatines), e gan shoddien
perival Gicgize imedsadely alter the Tist gap encourocred afier spacing aver 5 reponl

WHE - W4t tnek b The wrile hack il is und=i coatia! of the tage transpo:n Wher s2t, i
preveits Hee comboeler Pronn wrilieg, iefoimalion 0 tha ape.

WS Resisn® stiflos bl This b is o des comdsol of Wee wpe wric, [is a2t at the soenor g
el cperz i aod clrs s sine s the reveirid SELIENCE i35 l.":l||||.l|l’.l.|‘.'.

TUIE -- Lo uait remdy bit, This bit js wnder conlrol of Tee tips lomsae, Wheseaer the
sclecred tapr unit s being vscd Csuch as ewingk this bl 3 cleasesl, ¥Whes e Lme urel s
stoprcd and ready tooreceive a now sommand, the taps craospact s Jhe T in

MNUTL
Ktuues repi<ler hits RO gl 05 are cleared or set by the ape
teanapurt, nat the eomiredler.

12T Cimmsomb Begider (810

Bl

= 14 PR i 4 o3 2B o7 @E. S5 DA A3 Uz M U
' | . ! Vaema| aors [Ferh | Foms | =om
DEN | DEN  PFWR —agy | SEL SFL | SEL | U INT ; . |5 AT G
L £ . (R ':"""l g 17y ‘ o | rov | enml LU L N B '
n-i:q3

Piware 2.2 Alempngndg Heaisier AT M Assdgmnen L

Meuning and IUI:IEI'uIi.un

ERR - Eune Rt Tod cales o covo anndlthon s s the teelospe QR of sl woroc condilZons
[l T 8 i diee stadns repisler, YITE )L Canzes an inCeriwpe il easbled (ece bit ".:'Ifl-]. The
U By g rcel 50 o7 surpe srraes ol 2he !||.'|;.|"i|.|.r]i1|:|| |edu:|-:i:;m:,]r' cleek I:_LHf?I Sharacter
Zepewdd, i omler s llow the e gzeetica T by coroploeted. Bpecifie oorr cenditions aoz
desoribad B il st bus seidslac B ussiznonends (P 210

Wejper Pl ds sen, Do sets BEC QT O DY sl L g auit assete TURL Cleaved by 1631
ng bt esd Gl comnran? | III'I}.

2
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Meaping and Opeenlion

DEN 5 — Denglty Rt Thiz hit, in corjuncticn with bit L3, sclects the bl packing, density af
Lhe tipe. These conibinatinns e shown bel o,

LA Hil 13 Ienyi Ly
(EH:M K} {0 5:| fhitsinchl
4] ] 0
0 1 556 T-chanacl tape (Soe Matc)
1 [ |
1 1 i) Y=chamnel lame (TR0
NOTE
TS03 ipnumes bils 14 und 13; i always operales gl KO0 hpi,

Y-chunmel.

DEN 5 . Deqsity bit, This bit, i coojooction with bit 14, seivcts the hit moctadng et of
The fzpe, ue bit 14 for combioeticns.

PR LK — Fower oicar bit. When a | is loaded into this bic position, it cleass the controller
loeic and all 1apz wnite This hit beeomics a | for pa during 3 processor DATO pecle, poovided
the correzpondiog Bt oo che: bk isa 1. Aleays rend by processor as o 0

FEV¥MN  Fven parity bil, 1%is bie is see whenever (he selecred Lipe undl i< nowrite or el
even verlicsl porty on or fiom the dape. 'Tha bit &5 4 whenever the sslacial ipe anil s o
wrile o7 Tesd ol vertical parily oo ot (eom The Lape.

Aswarch Rer g parly evror is rgicle whengver the Lape toaves. The coneraller dgicaes paritr
ATTOTS -:||||_'E1'|p, sILE ﬁ}[‘#.'il]’l_‘l, ST TEwerse, T Tewind |1p|:~'r:||_i,-:'|1|5-:.

Cleczd Ty TNIT ar by loading, with a 0.

BEL — Tage unil selesl Bits, Thess three unid salec ) Bl specily the rnauntar o the mpe wnit
thizt i 1o fuoclion a5 the uait umder peegram conleal, These Thoes Bils {SET, 2, 5RL 1L and
SLL ATy ore 5ot o cleaed o represcot an octal code fhat coroesponds o the undl nocafier ol
the tapc wait to be vsed. The FS03 master fape tansport recopmizes ocial codes OO0 and 1CH
oy,

Clearesd & T or by loadine with a 0.

CU BDY — Contiollar ready hit. When el iudicades Fiad the TMA T Conezalles 12 rzadyr to
receive g vew conenand, This bieds sed ol Lke wnd of 2 Lipe opecstion findieating that a rew
-|'||:|E|a.lil.u| ciern b slapiedy el T ooleipeni gL e hHH.i:lflj[li-I. ool Ly om0 [5|||]|';.':|I"1|_.'.: that
the coripnller 35 ol meedy ot now communds), Befer to Pacsocaph 237 Ty CTERTYY
ugrerilion duzfoe o cowind sequence,

This kit is alse set {indicating €U BDY) eizoever 100 (it 15 of MTSY is a0t o1 whenever
IMIT s peovroded.

2T
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Meaning um} Clpen) im

INT EMD - Interrupr cnable bit. This blit, when sst, allows an Interropt to accur, provided
cither €U BTY ¢hit OT) o TLO (il 15 of WMTSE} i set. With TNT ENB sar, 1 REWTKD
conanband ein cause Beo dolemupls - oe a0 indtiatican 2nd one al com pletian.

A dnlerrup] piss nooprs weheever o instowe o s=is R BSNT BNE bdl bol doe: nnl ser tha
CO) bl (it €¥T) Iedexrupts aoe deseribed in Pamagmaph 205

Trared by IMI'T o1 by loading wich a

ADEE BIT IT — Dxteoded bus addeess Biv L7, Lsed to gpoviby addres Bine 17 i dipest
memeTy transers. neremends with che curccot memory oddress cegister (M TUMA | Clyorel
T IMIT.

ADRS BIT 16 — Exteaded bus address bar Eo. Funetion i the stme 25 ADRS BIT 17 (bit 05
shows).

FUNCTICN — Thess BHa speeily a consmand 1o ba performed by che scleotcd tags anit.
Those funstions arc:

TFunction Kits
kAl Mg, B | | N+ Fusedice
| 1] 1] (B {t-Line
1 I} 0 1 Repel
z 0 1 0 ¥
k) (K] 1 1 W oie enaleod-te
4 ] ] 1] Spsre forwnmd
) | {l | Space Cowerss
0 | | ] Wiite-with-cxtendod-1Bs
¥ 1 | i Rewind

AL furelion bils clearcs] by INIL, Tahle 51 desembies: sk Tuneion,

LAl - Londie] wdeh 8 7 foor e baos e initinie The Funeion aslecieed, Clesss O BLY Hil
Cleared when GO pulaz iz sz fo tepe fransport. Merma time duzatioo ot biv is 1 ps, but 1his
time mzy eemerd to as long as several minutez when the bit s loaded tor a tape undt in tha

proceas af ewinding.

Adea cleared ky IMIT or wheneves 10C Do the statee repistor is sot,

223 Dyie Becord Coanecer IMTERC)

—

2w COMPLIMLNT O NUWBCR OF ByTES [<R ABCCARS] TG EE JOUNTED

A o

[IETEE R E-]

Fipnre 23 Frle Keesid Cooetes (TR Lt Assigrnmen|
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Meaning and Operation

Contains the 23 somplement of the marmber of bres o0 rcoceds 0 hie teansterred. The
dezired Falwe i lnadad by the prograrm om & progessim AT Claared by TMTT. Tncosicne by
1 afler each nermony aceass. ’

The byie recond cospder (MTBRCY is 2 16-Bit binary counter used Lo count byles inoa read
of WTite operation and wscd to count recoeds in gpace toromrd or ceverec operziions,

When vecd Inoa wrce o write-si th-exdended-TRG opreation, this egisier 75 set by rhe
program to the 2's cemplenent of the nanher of Byles o be writden oo the Lape. A the
Taar lyte of the record las heen girabed foosn meaene, the MTERD becmees T This, whien
the next write strabe signal 3 ecelved fruan the iooster e anspeorl, e zuniresle Lo
the write data ready S o indicale (o Che master lnowpeorl Foar See arg o wore Gals
characsters in the record.

When nssd in & readd opemiion, the MTRRC i sel ko ranler equal o oor gresies tae e
23 complament of the mormber of aords Lo be aded into meomesys A recond lz2oglh 2oenre,
which ocows for long records onle, cocwes wheanever o ead polse i genscsied alrer 112
MTEREC iz af 0. Moither the CRC or LREC cliamcler i loaded iura memony dosing & read
operation, ltthough both characters are checked {ar panly 2.

Blwen vered In a SFIREE Fosisard car AR rRwErSE ||ru::|'i|1,:i-:_‘:-1|, Fre WMTTIES G logedec] sith the s
complament of the nucales oF peeords 1o he spacad. The wanenler 4 doemenen (ef By 10l TRE
time, regaedleas of Laps direc L,

134 Coremt Mossory Addees Begister (TCMAY

12

[1]e)

EUE ADDRESS

IENTEEFY

Figuze 24 Corrcnt Momery Addqess Repister {MTOMAY Bir Assigninents

Meamimg and Operution

These Lils specily thy b or memory address ooor ffum sdich dacy is to be eensberoed
during wrile o Tenl voeralions Cloly bils G115 of [he MTCMA s amvessible by the
peogran, althoush Bs 0 15 pasticipale o KR Iomsfes, The MTCM A conldns 18 of e
pregible 18 wmemmy ablees bils. [he rerngining b bits {16 aod 17} 2ee z0r1 of the
caltiman d register.

Brfore iszuing o eammand, the poogram loade che MTCMA oeith the memors addecsz thot 2=
roy peeeivc the Eicer byte of cate (¢ead aporation) or wich the neraory addeess fTom wiick the
fiss* byvte = to be token Owrite oporation]. After cach memoor aceess (Tead or wdle), ihe
MICMA s immediately incramented by | (the vext byte beondacy), Therefooe, af cnv given
fimme, thy MIUMA points to the nmexd memory byte address chat is o be osceesied. Qo
complation of the seeord vansfer, rhe MTCMA ponea to the zddeem 2laz ! oot the las
charactor i the resosd.

24
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Mcaning and Cpeerarion

T o hus graod Jae (TWET.) o1 noao-exizten| eIy (WEM) eTror ovcers, the WTOMA conlaing
¢hz address of the Logation io which the Ezilure oecurred,

IF an 18-kit ooy addiess 3 coquieed. the program leade the sppropriatz saddrezs into bite
Ol—1% af the MTCMA and into extended address hits §0 and [7 of the command replstor.

The exrended address tits are a logical exnzioeg tn the MTCMA reglater and parcicipate in
any requleed increabentbion.

225 Datz Enffer Register (MTD)

Tait

15 -0
ol shewTt)

1

Qa8 07 o

Fll.F:IT‘!l pars
1

1l- 23714

Figire 2-5  Data Buffer Reoster (AT Bit Assicnments

Mesming nod Operation

Correepond to bits (T—01 respectively on a proceasar AT ayebe fer, bit 15 = bil 7, bir 14
= Bit 6.

Cocrcaponds to the pardty hit on the mazmetle fape. Darlng a proceszar read operation, this
hir. s slored i roesnuty ;oo MTE cperadions, g Bac is read by the eaneenlTer bau wen
[oinde] Jodo memory, Dugiog opemtion of o nine-chunnsl lzpe unit, this Qs salid only 20
lhe CERLC charzeter bas boen popd, poovidod bit 14 of the MUEDY =0 1,

NOTE
The parity bit is senerated by the TS0 master tape fnmyporl,
net by the controfler. However, iz polarlty of the parity bif
{odd or evenl la determined by the PEYM bif in the command
repister.

Tarirg read speratioms, these bils ane used lor Lempodry storage of characoers read frem
Laps puivr L lading, e wemaery. During wrine oporaiong, thess s ace uscd for
lerepnrare slomee el date fooo nenoey Be Fore witing on Lage.

Thacing read vpzrntizane, e TRO claracleseaters this daca B whea ez M4 of e 2cdices
bszativn sur the TEOD rend line~is o 15 the TREC characrer is prenced Tiom antenng the data
botTer wdvee Tal 11 5 0 800 Thas, aler reacing = mane-clranac] e, the data buffzs conrains an
LRELC clarazua [ hit 1405 a 1) ar o CRC character Of 90t 14 iz a 09, Aftec comdioe uz POV
camacter, the Jdata Fuffer contains githen 81 08 (hit 14§52 {For the EGL chacerter (bil 14 35
a (k.

Tac datz buffer can stoce caly byes: feccfors. twe bus oyeies o2 peqeired To Iraosler a
ward. Duzing MNP cperation, tle data bits are itz Do oo oead Toom aliereale Jisy ool
high byte podcons. The rolacionahip Betwren fape charncters and Jdpg amed low maennry
b te clarzeteg |5 shown in Fiqoee 2-0.



Bari It

15 o8 a7 o0

. ] R

! ! ! ! ! %
READSWRITE
g o < =} A HE AL
1 1 1 1

TAFE MOT'ON r

1= 2ag1

Figure 24 Relatlcaship Belmoen Tage Chaaetzs and Memary Byte Cha-actara

2214 TS03 Read Lincs (MIRD}

Bit

14

12

11

B 12 12 A e 08 o7 o
river| CHAR[ BTE | SN hsen B DATA
SEL GEHN Ooah
Il 2429

Liwgre 2-7 'US03 Bzod Line TR Bit Aszipnmicods

Meaning aud Operation

TIMER — ‘The Limoer bit is uszd for diggnostic perpeses by measuring the dme dunilion, of
the tipe vpertions, The timer sigoal is u 100 gy semol with o 54 percend duty cvele ood iy
proeTaled by the condroller, 1 ds nead os bil 15 in the memoocy focstion meservesd Jor the 1507
read ki lnes, This 340 resdamby dit. See Pazagraph 59,4 m Part 1 of [his muneal for the
liaoer adjis ool procslune.

CHAKR SFi.  'This bit is wsed to select ihe lust chamucier ol i regod Thal 35 Lo b loadad o
the data butfer, 'This is 8 ccod 'wiite bit: Selaction is s follows:

Bt LB character
Clear CELC character

BTE GEM — Bad tape arecr geaciabas: blt. Bad tape canoot be artifically penccaneid, When sor,
this hit seta ghe CUF RTY Dbit. With CU RDY 2et, a promatore gap shutdown i geocrated,
which produces 2 hed taps enon Indication when datasls vead daelag thiz poriod. This is a
wiite-naly hit.

CAP SHUTDHOWN — When s ladlesies a gap Soidewn period. This is a eead-only bit,
{19 Uinuged,

FARITY - Curresponids 1o Lhe parity bl repel froen b Spe by The TE03 lape wangport.
TTwald in cujunet iup wilh B OF Q0 1o daddesite o lcwl_!-!ill.ldjrl.;lj puTily &rrur. Altar o read
wrile opetaliug, rive (68 O wloomadd sl be 1L TF ore oe prome ol $Rese da bs reemadrs o 1 alier the
ep=rFun 15 complete, i1 iodicales o ongiodinaf padey ercor, The B pocdl ion conlaining the
1 melivates the rapr channel contzining the croor. This & 0 read-orly Bt




Frare /¥

Hit Mleanlng and Cperatioge

oT-00 DATA — These bit prsiltiuns corluin informution. coud Foom e magnetic fape trznsport.
Aler Hiese ositions e ezad by the proceasor, ail bic positions clear 1nless a parfly sroc
ealils,

Bits Q7—00 ir the read lmes corespond o L channels O 07, respeclively, Thess are
reail-only bz,

2.3 INTLERRUFTS

The TMAIL Contraller vecs KPR or BR interrupts te gain esnewl of e us inoocded o perforne deeta Trmsfers or n
cpdse o Veclurey interupt, therebe cawsing a branch to a handling soutine. The NFR requeats are used for direce
memcsy access whenever ilois esited to lnsker dala betworn memoty aod the detz butfor repiseer withouw

procasror intervention. The TR requesls are made whes processer sorviving is requiced for compfeted operations or
orTor conditions.

231 MFR Roquestd

The THMALL Contrailar dzsaes an NPT requesl whesever il 3= neesssane fo frunster dats berwecn memery aod the
date butker rogister. Dewing o read npevation, the direciion of 1canster i Crom *he dar buffer o the core memary.
The BDS pulaz {read sornd o craster Lipe zunspent o conteelle), which is osd te stra®e data Bom the tupes
tranzpart ineG the dals befer tegislier, genetules the NPR pegquest. When the meqiesse 35 oeranted, the TMALL
Conibredlar perlorris a [(RATOH dus cyaiz aod cransters informacion Erom the éeta buder iero momory,

Thiting 3 wdte {or writc-with-rxended-1RG ) operation, the KPR temuzar iz penecated By the wiits strode (WRS)
puzlse Freso, the trimspecc. Waen the ogquest §2 eranted, the controller peforms 2 DATT bus oyete and transfois a byt
teom voTe memory inko e daca hutfor registen.

Ducing boh road and weite dperatiung, P sddoes in memeory tha duta is roud $1om or leaded ince 35 deteonined by
the walws: in e cteeenl mernnsy adidreo ~epgsier T AY,

2.3.2 ER Reguess

AT miermop can oecur only i the intermpt cnable (INT EMB] Rt in the comauand sepistzr is set. With INT ENB
sel, selling the UL BOY bit ie the command rseglstar cr complenre 2 ewind aperation niceates an iome et eesques.
When LT RIYY jy set, it indicates that the eonteollee 5 weady o perfonm another sommand.

Whem AL 35 wet, it iodivztes that some type of errar condician axists. T this case, e Interrapt 45 used 1o simse e
prugrum ko branch o3 an creor handline rowtone.

I a funviion command is iasucd with the G0 biz cleaied and TKT ENE sal, an ince azpl i3 initialed.

Tr the selectad [ppe vodn (a8 indizutzd by the SEL hitz in the coavnand ecaisterd campletza the reednd aparatlon
Tefrre 5 now conmoard o thal enil s coecived aod 1M1 LB s set, an intoompt = indtiatsd,

If che cnpecpt iz encpdd el (TRT BRE s selaclion of ke lupe uod i waol slumesd (31s madicula? by the S0, bity],
thoa 5 rewind codrrmnst canses Ll inderepis: o inLerrapd wiem lhy pesefrd TopisiTon |'\-¢|:ljr|'::: arul sim (1] o (]
wicn the tzge onil completes the sewind Cwecliose IO Joaeaser, e e gl % alrsicly ol the BOT ke when
rewwing 12 iseved, only cne latecmjet cosars,

The jntzzrmagr peioelty [zecl 12 BRE. aad the ferervigal vechm mldres i 2240 Wuly hal e piaeiee lavel can be
chanped by the priocy ahilp on Lhe G360 mclole, and Lo vector sddress can Bz 2haeged e jumpers or the M 7521
Bitzreu pt Conol, Howerer, ary THEC paowinns o athed sollwang efenone e the stendard Teve? or sdd@zss noas alen
b chanped if the: jumeers are shaiged.
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T4 PROGE AMMING NOTES

In oormal prosemosdor posslice, o attempd shoadd be srade Dnonesdify ane record in the middle of a tile. This
practice eonld et in overwricng the boendory of the ragond aml desiroying part of the rext record. Also, a read
opciation ghould pever dircctly follow a write operption withonl ol Least nne i vening Gy move aperation. Thas
presanta acoerating a BTE/OPLIE the presicus operation invelvel the Last revord on Uhe Gipe T is desired to read 2
record rhat was [use written, 4 space coverss command should be issucd before the read cumrearnl. New conimands
are el undy whan O TTIY iz sel, wlich i tios aflen Inrenwpes.

Atterapriog oo write an all<) character will even puzily causes e Tebzmcter 10 he convened tn s tape charactes of
20. WThen eading thiz charactor trom dape, a 20 s ead instead of a Oy

AT stovidards prosicle T 3 25-00 bziler Ralioming the enad-af-tage marker. This sllows spprosximutely 1811 of
wriling, spaze al ler pasing, EOT. Care shonsld be Laben when allenpding to write paat the EOT warkey if the vperutor
B not Gandliar with che Lipe Wkal e Doworling with, beciuse aller o Gepe has feen osad, the reflaethe markers are
odten changed. poasbiy decreasine i leozth of the shindzod 23-00 icailer.

A backupacr ot BEWINLDY command isueild while te lape iz ol the 1_:::&:1 poind wali cauze an lmowediats intermupt
provvided the INT LN1E hit s sel

A1 Rewiml Chrerilion

Mg imirspocl € 0y o be resggu], e pompamad Lo pewdied Cranspnet 6 s iasued oo the cootroller, At Lhis e,
the masler fpe wnit assens hit 01 (RESY in the statos regisier. 7RI 06 (INT ENE} in the somomind eeirislar aas et
st rhe start of rthe coaied apearion, an Interapr oeers froem the TMALL Contrellee us ooz as bl OF §OO RIN ) of
the command 1egsler lns Teen s hy B, Thiz Informs e progran that the controllar 0 tesby 1o accanl 3 new
conmnaand By desting it 1 (MRS in the statios repister, the gropram can deteemdne it s inderrapl was issed a3 &
readt nf teangpe L 0 eormpleting, #8 reaind opeeation or pat boginning i,

Tianspait 0 shll oeeding, im0 the cevase dicecton, passes over the refleotine medocr. reverses its dirsction, ond
proceeds in e Morward dicection to the lead poive. Open sensing the r2Becoie mader while peocecding in dwe
Fon v d divectinn, Linnsseat O Laleg lape miolios, cagserts bic 03 (S0WN ), allowlag the ape w0 fully mop, sod then
sebs e 00 {TTTR} i Hhe slatis rewisLer

An [plecrupl i Fsued cudpeidenn with b3HOU CTUR) being seseried e e <lides egisier, gooviding the folloaing
pomidlioms bave been aoel,

1. Bl ) (IWT EMED b che cammand cmster 18 set.

2. Thz drive has not been deselectzd by chanaica the statws of bitg 1008 in the conumand serister siacs
imine che BEWLS D commianst.

I ol Jrznsprls aoe e, D ds ool oeceszmye Wowadl Jor o BRWIKLY comooioed G he coppplelzd an ane

trarepeors, feliry switcliag o anotze. Alwer & BUWINL is Bsoed, aoalher Inansper cun be swilehed 1ooas =oon s
RS i~ s,

When nperlions or The sz cspoest B basn complebed, 4 swisch W lee mesinding crunspuct can be minde o
st a5 RLWH e TER 3w crue on the seceand Iraacport (o e slacas Bils will be {nom the rowinding wnil), Only the
anit select Bl in e cowommed repgaler bive 1o ke chumgad wothe andl Thol & rewdodiog b meils ks, 1T The
soawind in enmiplase swhan he necl iz sfecied, TUR iy sl in the stadus cegiseer LE o WS b is sedll sat, e softaure
can gitlar wnrk v aentier ioansporl o wail endl The cewing 3 compdeled. & BEWIND command may fike Crom 3
tir 5 e o euangelels.
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24.1 Mew Dove Selcerion
Vigure 2-9 i3 a flowchart For new clgve selection.
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2431 Write Operations

Macmoenic

ILL

EOIF

{RE

PAE

BCL

Lot

ELE

RTF

NAM

e e o ———

Exnvor

NMlspal coaunand

Ful=al-iil=

Chwelic: edumidimey eoor
Paiily eros

B mant e

Lind-citf-topc

Thacord lewelh error

Byl zape ermorfopecation
inamplets

Mon-exiatcnt oy

o 1

Correlion

I. T SELR {hit 06 of MTSpisnotact toa | or WRL {hic
G2 ol MTE iz s a1, then cpeiamms Intzvention is
recpirel] oo ensure than Ghe cldwe loo beosed s
noupecly selecie] amd s vol wWTile lopkets

2. If SLLE (kit O of MTS) iz act toa 1 and WEL (bit
G2 of MTS) i not s tao a [, 1len & command has
Besr waned whale O BRTY flul OF al HTIZ_:I waa
cleared. Fry 1he -.r]1-e1r::|"||r| :!Eiljrl, ENELTINE Leat M
Y 3% gard b lore dssudryr o new soanemaned,

A

Nackspoce anid try opcracon ogain with sxtended [BG.
Helezpoce amd ooy opscacion wigain wich extended 1AL,
Hechypine smil toe opecalion ™ 1imes

The wellccive zrker signiteing L end of lage bz bee:
passed. S1perptinng paat this poinl are oot illegal: Powerer,
they ars wob teciirnmended wole-s the  prograanmer i3
furilionr with e tapse being wsed and i keosledgalle abot
the levgll of e edisting past e BOT warker. Con-
duuiing ary wrily operilions pasl the ROT marker leaves
the programmss apen o the nossiblice of running The 1ope
ol il o1 Teel

h'| II'A

Hraain a konown tape pogition and try ¢he cperation apain
writh extendsd TRG.

HW{TE
A kovwn Lgee pimdbion refers e BOT,

Besuber recomds, o EOF marks.

Rewolve e momory icrepancy aod foy the opention
HITHAEIR

2-15
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24.3.2 Rel Opegntions

HMnmivnoic Ewrnr Cnorectio

T TRegal coanrgined 1- It S4RTF1E [:l_:-:il Of of WTEY i~ wen el tlien HpeErainr
imtcrvcolion & required Lo onsere el e drzee by e
wied is properly scloched.

X [F SELE (M 06 of MTE) iz w2, then a somumand has
Leen issued while CO RDY kit 07 of MTOC) was
clesed. Toy the caeration agan cnsomomg char CTJ
Y s el prinr Lo issaing the newe conromied,

FOF Fargl-c:[file The chares ters spilving the end o lile b been =l
CLEF Uecliv cedundinry vous Bagkspave uni bty Eee operidion S Soe:.

FaF Py ereer Lhiskspuce aod o ke operulion N imes.

tHELR lius prant Lide Bickupace zod fry the ueralion N o,

FOT 'F.'.-r'ul ni L The refleclive neckar denilving e et ol Eae las Been

paascl. Comitinue only i 00 @2 certain thae an BOF maik
evigls alier e EOT ke o vhe Lape will nanoof T ol rhe
12el.

RLL Fecard Jenath cainr Beset the MTHREL 20 a valae that is equal to o arearer chan
the mumber af byea o the eeocd, backspece, and trr e
npe a1 again.

BETEIPT Bad Lrpe errorfoption Thegain a keown taps positaon and oy the opersticn again,
irsunpiE e 10, alter dizing, so. the condinan acill persists, the dats foom
Hig Tdlioge scdnd Do the nest koosens e pogiLion 5 lost.,

(94 Mor-exigrent memory Breolve thr mumors Incilion siscrepincy amd oy the

aperecion opzin,

24.13 Write End-of-File Opcratinmn

Mecrnamtic Ertar Cowrection

ETE 00 Tinel (ume errucioperinlion Reyaimi @ kewe Lape pogilion and try the cporatoon 5oain.
ingearnpil=e

21



Part it
2454 Spociog Operations

rncm onic Ertor Comertivn

ng ezl conursnnl : Sirne a3 rzad operarion.

I Fod nl' il The charssiers sipniiving the ond of o Jile ave been read,
Tieteccion of the FOF maks steps o spaing uperation cvea
it e MTBEY i= ol equal Lo erd,

EOT Ling ol ripe Sk ax read cpererion

IETELPI Bad taps crronioperiiun Brgain o lowean Lass posizion and Ity ] Lirigs,
TNl g b

2445 wrileWith-Extendod-[RC Operstion  Some a5 wnre apordlion

1456 Hewind l:'lpr_-ra_tiun — 4knor o peadnud nperlicn i sly-red, o coudinu=s unlit C"II'I'!F"Eﬁ s, --"-”'-"-'-5" al eroes nor
gl ivse e i

25 PPHOGEAM EXAMPLE

Thee Gellmwing pogram exam e is ugad o wrie o O00Eee revord, haghspace, ead £z record, aml versre data.
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31 INTRODLKTION

B

CHAPTER 3
THEORY OF OPERATION

Thia chaptor provides u detviled description of the TM&1]1 Conemller and conuists of throe major parte: fuoetional
descripsian of overull controller opetulion, block dingeam description of major vompancots, and detaited deacription
covedopr copizoler lowe cireuils, The discusdons io this chapter ure supportcd by a complets sct of engmcerin
drawings Jacated 0 a companion volume cotifled TMA I DECrmptape Xyatem, Lngineering Drawinms.

The WAL Contruller may be divided dnloosix P Bunal areas: seleccion legic, bug contral logic, rpister logic,
Lipe vomiral Jogic, read farile logic, amd etror bgde. Tarity lopde 35 part of The Maser Tape Prmspor] e &,
e Nope, oely crveped __1.:¢_*..'-|-En|_| in E..I.l:h!-::;l!&"ll s agsioms. The Tl ul egek ol U cgnpdrodlar Qs ol onits

s Jaal s

Relectlen Logle

Dus Cosetnd Lag:

Register Loge

Tape Counteol Logic

Read/Write Lagic

Esrar Logic

Theirrgues iF the vorimoler has been oedecied gy o bus sluve Jevice, arl whal
fwpe of operatioo {oid or write] has been selectod. Permits selectioon of one of
eix jubemal copistens for ese and decermines i the cogistor & to perform o oot
or cutput operarion,

Permits the confroller to gain buz eoates] cither by means of ao NPE foo
transforring data o by meenz of 3 programmied cndernapt to cogquest service by
the proaram becsnec an covor condltion exdeste, breaves the conteclber is oeady o
patfarm & ncw operation. or bocavse the concealler is ready to make a discet
memaly asees nansfer (INFR Liansfer).

Rk inlemal mgslecs addeesoie by tke proprum, prowide afala tronster
Cumnetivns, sommond und contes] funcdions, ond stutus monitocing fuortions for
the WAL Contreller,

Comnlmels selection of tope umit, direction of tape lovel (foowand, Tewersed, uod

luoclism s e perdformed such as tewind, wrike, coud, space forward, aod space
TEvE .

Conirals assembly, disissnbly, wd awsfer of dnla belween e rsgneiis s
and tha TTaihug, Croets dtreber of sl in Eransler arnl keeps Gk ol correal
bz add ess.

Momitars contraller aperation and provedes ai indication af any eeros condition

tha: priscs. Stope the aporation ard Isstes an inreerupl espeest Mne ranst @r ol
conditionrz.
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32 FUNCTICOMAL DESCRIPTION

Thie prrivne Tuncliom of the TMATT Conliodler is to eonteol ransfers of informarion so thad digital daca can eiber be
ikern Tom the L and reecoded on Jnugnulic Lipe I:l.'.-ril.E r-ptr&tinﬂj or read froo tha ag i lic Lipe simd irieforoed
¢ the bus for use by anocher device auch as memony (read operalion ). T addilion, the controller performs o=
ITansport sclgetipn, fapr positioning, rape formacting, and syslem iooiilering Mociiaos.

The coatredlor anntadns a commend coglster, widch allows he proprum te specity desieed oporstions by leading
contie] Jara (trauspenr selection, packing density, function, oto.)} ioto the ccpister. System scatos onforibceiom
Cend-sil-Enpae, erres, ta e it Teadhy, ete ) 12 Teaded inta s staraz regizter. which cen be cead from e bus.

The ThLA T Controlter contrals faeg magasic tape ranapocts. Althougl both taps wanits may We sl bnemasly
rowindipg, dats tiansfers may take place with only onc tranapast ar any given time. The besle functions g fnioed
ber the pontealler zre: off-lne, sead, wrlte, sedtc DOE, apace foroard, specs roverse, writc-pith-sxtanded-[ROG, and
veawlngd. Each of there swnctloog |5 belefly describad in Table 3-1. ’

Tobkr 3-1
Comirolker Fimetions
Mumhsr Function Leseription
0 Off-Line Thr oti-Une funceion #5 used when i Ja deaired to soiurn

comtrz]l to the tape irenspoct so thot dape oo be rewound,
roels chanzed, ofc, without using processor tioms,

The oftline funeton plaees the selocred tape wanaport b che
oft-live (ocal) mode and cauacs it o beain a rewind operstion,

The THAIL Continflen canaat sdte an oo read Tninn the
inagnzlic bpe when Lhe ol T-Hue Turction s used.

[ Fead 'This function permits reading from <he mugrelic 12pz, Loting
the cead oporation, the dara pertion of the reeond is loaded
into the eantealler daca buffor for transfar to the mamanre, The
LRC and CRC chabiecrers are read ot ool ransfened inn
Ny,

L B

Wite This Cyugtjun permuils wrilieg on the g b Lape, '|]||'rj_'||t: Lhe
wTite operztion, daty foom the bas is loaded info the sonteoller
duto butter repister, The copdroler 1then frunsters dhe da, o
the tepe {ransport writc heads, The necossurny LG and LRA
choractera are senctatzd by the master ernnsport 2ol weriticn
om e tape Peilowing the dara. Fhe weite boogidon advanees
Hae tups lorwand ofe Tacorcl.

3 Writs: LOF Thia function writes an end-of-file (BOF) mak on ths tage.
Whonr alectsd, chia function crases a J-in. scameont of tepe
prior o weriting the fust clasecter. The DO mark and the
azgociated LR sharnctay ate cansidercdd one oovord,
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Table 3-1 (Conth
Ciaitaller Funcisons

Mum ke Function : Iescriplion

4 Fpruce Forward This function Iz uzed cosip over 5 munbes of records ta fnd
a specilic recond on the rape. Wher seleetzd, the space forerard
Mgijun capses Lhe lage cranspner o advance Toreard a
specilisd  yumber of recurds. The -owubar of eceeds s
determined by he voiue i the Byie eeesd gounier, This walue
iz loeded inca the byls reoond counter by Ve poossmin,

Space foraurd is usad o taps pusliodog enle and, Secefire,
does oexl wfleed mbommiilion stumed onihe wape or e ey,

3 Spat Reoverie This femction is idenlical To the spoce Forward Duae: e exoupl
ke tope. moves m dhe coverss cother Lhan i Lthe doreurd
direction,

f WrilewilhFaglended- 114G This Tanction is duler lival 1o the woile Tunction excepl L
Ao, wpmenl of lape §s ecossl besore wriliong e (o
slecucter,

7 Eewind Tlds funcion is veed For cewinding the tape on the tecd reel o
that the raps van cither be unloaded trom the transsoet or
ooperation can atart al the heginming of the aps. When s
T livar & tosesl, the Fase monwas in Ui reversy sirectime, al a
erich figher spesl (13000 See] b Tor ulher functicns, undil
the beginming-cf-tope (50 1Y murker is detzcoed,

Bewirnd iz wsed sor e positinaing, oaly and has oo elMecl on
Infarmation sicred cn the wpe o i the memor,

Drara tranafers are coatrodled by o bvie record connter (MTRTCY g2k g currenl anenere iddoess oegdsler (1M A
The mogram Toads the bete eeond counler with the 2 comnlement of the desized number of dota wansters, The
enualer i nersrnenled before sich drunsfer; therctors, sac bwte tcaoster chat vausez the byre coune overflow
{MTRRE Tecomnes sere] is the last Irumsler o ke plaee. The byt saunter = alse used to conat the oumber of
raxards during space Moreacd and space evemse oporations,

The suerenl mewpry addeess emster 35 ulse eoemented bofore cach wenster and., torcfore, slwayrs poinrg to the
nedl bgpher ldres lhan the ong most reoently accesscé. Thuz, whea the endice reecend iz transfead, e eeister
cuntadng Lhe ofileess plus 1 oof o last ehacacter in e record. For zeraln eonor condltion, the iegate conraing the
address 0™ the lecalivy ivowhick The faitoz oscazoed.

Doring read uneratiors, ke coniraller sssembles beics From successive charsctzez read Trom the tape channels. The
cight date hils ave assembled in oo datn bofTer roggster for cemporzre storazz. Thac pacty bie iz road bat oot Tnaded
ineee ey, Bhes the byie 5oasembled, il i ploced i the bas tor transier o manosy, 1 an KPR transtzr s nmed,
Tartes Trois the cheia burTap ary altezoataly stooed ot the Lo and Righ-byre portions of memony.

Eithar the CRC charicier or tbe LR haroctor at the end of o reeord @5 stoved in dhe deo BecMar, dueper dine o the
shite o b 14 o0 che MTEDY. LF thic hit o5 00 the CBO chaiace is loaded inboo tle dals buoTee gl can be gsel Toc
ereen detectiom. 15 rhe Bit is ©. thea o date boffor corwing the TRO cloacter o the 2nid ol e receml
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Lhiming wote operalions, the conteoller disasiemblez cight-kit bytez fron ohic hus and distribites che BiEs so chan they
can be cooarded an gucooszive frames of the tape. All Lipes are weilten al @ devsity of 800 bpd. There ace [hees
poagibiie wrire Muctions: write, write-wilth s rended-TRCG, wnd vwrite eod-of-fle (PO mark,

Weo o wrile fuoctioo s selected. the program loads the hyte recowd countar witle the 2% coanpelernnenl ol Le
maeber of byics to We owrltten in the reeord. ANlioogh the paary T, which i 2lso haded inle e Balfer, 5
peacrated Ty the mastor taps tianspoer, the polarily of The bil js delenniizd iy the controller s Lhat gither ndil
binary ar cven BCD parity can he selected. When: porily % gevered and the Jai¥er % loaded, Lhe o lrod ler
fransmite the byets to he masts @ape owosgsort, which prlyces the hale o the read fwite heads of 1he salecled slave
tenneport a0 thar datz can be writtzn oin the magnstic bpe.

The wiitcoaith-catended-ER G funetion is slentical o the wrile Timclicm excepl fhat 3 3-f. ey, rather Lhas dhe

noemal map. iz uzed betwoen records. When thie fusetion @ sefecced, 2 3. sapment of ta)s: i erazed hefore aritiag
b ains.

The write crd-of-tle (EOE) function iz teed to lndieate that a Block of records s camplete, When thus Sunetion iz
slectzd, a special LWL charactoe ia wrice:n on the tape foblowed by an LR charzetar. These tao characters

consticute a complete cecerd. Tlus coremand cansss & 3-fn gap fo he placed hefrue the BOF k. The TG
commalrd mist e abseat to Tave thas gap oaltben.

Swsrem manitering fuactions ace performied By tha conlrollér steiug register. The 18 bitsin thig regizber retain eroor
and rape statua sonformation. Sonee stares daca iz combined, sich as vertical and lorgiladinal paridy goracs, ni Bag o
o taied I'|I.C3."||='|F,. sl a3 i||-E'_E_:|': ¢||r|1||I31r||.'|, lr LR T e ol The sreaidi e bais, The sklos re-giLer ||r||:.-' il

e Lage Lamsport selecied by the comanansd cepgsler; therefote, other vnils Thid e be cewineing i not inlermupl
Hie systemm when peady For dala,

"The follewing paropgriphs disuss pariby, pap shutdowno, and function commands,

330 Pyrity

Al parity charactera are penerated and read by the Yoeie in dhe eaarer tape tranaporr athe: ian e concoller
Hevarerwi, a beiel deseopian of pasite 38 incloded in this clageler, becaose anowedestending of the parity Nnetion ia
N8y lr prTier ||.1:|:r:r-:1:|r|||:'||'|tr ol comre]ier r_:-]1-e'.r.;;_l_i-;_'-r|.

Whenever any command is izmsued s moves the ape fororard, the master faps transport toansmits a CIEC sitobe
(CROCE pulsc and an LRCS at the 2nd of cach roonrd. '

Druring any wite apeacdan, the condmller sends @ write darg ready WTIERR leve? to the mastzs fape v for cach
charagtes in the reeord tooindicale thar ihe contealies is eady Lo bansadn dats b tle canspro o The master tape
toanspont then issnes o anite st-nhe [WRE) palse ial sthiobes the choracter Diom Gz c2ontrotler dats bolTar semeter
ato the azlzeted tape il Do anibing on e L.

When the lase ‘F."E'.Sl::—u]a: cauacs the BYTE RECORD COUNTLER regiater o cerflow, the connelier loezes the WO
Iewe] and the masccr tapz oonsport oreites 1he CRC chicastor and oo the LRE characoer <n 1hy tapz.

Wetierawer g <lipve 1'._'r||:- I]'.;lm.'pl_ll:l is ]1i|r|r|E|'r:‘_=: tlie 1.-|;_|3r:|;'Ij,;: |.;||_'|.=e I:I-:'.i'r_hp_: el or caTiltlen, s canboc! SiEIGLE G1me w64l
tl;u'l-.-'rillml by IR masler !:l[n;: Ir.;,rl'\,-.'_|1|,1r|, srnl he TR LI wharieters ipnslereed Troan the soasier 1o the shove ol Lhe
:|]:-]'.-'r|1[:'|'j:||e-. b,

Tie parity bBiz ¢an be woitler o eeeo o ol '[lilﬁ'_‘:'- I |1 maseT = |'|':|1--.lr|-:'-1': s weriiinim evsn |l:||'i|'.-:,.i.'|¢'.r| the
i bit 3z set o7 clezred 50 that 1wy el oumber of ones in tae characd ey T osven, Woodd pariiy T used, Sen e
pavity it is sot o cloacct 2o that the total nembar of enas in g charzsler s oidl The bype af paneye oo be used fadd
o cvzn) s detaeningd T the FEYM it iz dhe corraller commzrd regisier.

S-d
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A lengitod:nal radundancy check (LRCY s alea prefermed. The masier capr L mmspoet wriles an LREC charazlar al ke
erd of each data raened. The bits in fhiz eharactzs may-Be cither 1s or e The charicter ds st len Insuel o ngmmer
thal e poabad wureber Gl il i o chamel (neloding the LR charaetse] is cven,

fin addicion tooeentgas ard lovaiton e pordiy checks, me fazc foemat inelades & eyelic redundancy check [.f['al{-]-
wonich chacks the el spomber oo g sharassers within o record ar Black. The wotical sacne of e CRC charactzy
i odd iF the number of date charne i within the blgsls js even, e §< geen il e narmher of dala zharacters 15 odd.

The CRC chmasten Iz gonerated by & mene-bin regisier jn e master tops Itarsoaors, Adl bils dnadata charecler ame
exclasive-DBed ints this register. which shufts one pesiticn Setwren cach chiractar Irunsder. 10 s dlieg e 201 i
the sopstar b cogreaponding ta tage chanocl P, then dhe Bits ropressoting tips chunnels 2,3, 3, and 5 are jrverlaal.
Arter the lest dara choracrer is read, e semistyr shifts a tinal time At 2ds nodot, all bin positiung except these
reproas atine wpe chaansls 2 and 4 asc inverted, 'The reeister wny contains e UR chimae e, which T weritlen on
iz tape.

Tl walvs desctitad abovs aps t2lmie? oo she physical location of Che zaodfwoi e Seinds oo o Below,

Musr Siaialficaot Bit Lenat Sigmificand Bit
valweofCRU P 0% ¢ 2 5 4 3 5 7F
K- ler Ril ]
Trwk M. 4 1 s h E i 1 p 2

3,22 dEpp Sheclown

Ihe maastzr ape consport sreploys a pap shutéown persiod to cozure a blank gap of rape betercen rzeends. As soon o
fhe master dransgonr cads the LR chavactes, o toves horagh 1he gag shurdow penod ard then serds a stap
corErnmd L e seleslend dave Tz,

i TR O [T IR corrrmgenl, e sslacip LErsPUeT ST ey il «;,:Illi',|g b ['HI}“'H'] seriiad, whizh js e ljine
Bevervcn the slop covsmand aod he zotuol srepping of dwe taze, Whon e teaosport soops, ic eatzice uo idle pericod ot
whizeh time the tape unit ready TTURDY bic is sa0 o indicstc that the nansport s now ceady (o acocpt a fanction
winma s, )

323 Yuncen Copmamds

The proun gxlaets the specibie Tunctzon to b performed v serting oo clezong appiapriace fiwsetion ®its in-the
commeand register, When te program s the GO B oy the cormmaed register, the opeatica delined by the se'eced
Functian ogvurs, Barh che el uait voady (OO BOY T @nd sape vt veedy [T Rits me clesed tooindicaie that
che vortradicr ard selectsd ap: bapspot e eancrrly crgazed or ae apeacon and conncd szoepd a nea connnand
vl the current operation & eempoetsd.

Whan the off-ne Santicn i@ selectsd, the rape cric 2o08 cAT-line and thea rewinds o the Bepinnica-of-ape (BOT)
marker, As soan ax o of-lioe command s precn. both thie CO BDY and TUR Sz cos clesed. thenshy neventieg
“1¢ conrroller 2nd tranapoct feom accepring a new command. The niaster e trangpo:r tan 2leas the selacl remints
(8L it o oche stacus register: indicating ta che proecam that (e selezbed renspmt i aow off-hra,

When o tape roverse operation {iet rewinc is sclectad, the masier tape trangpont enles e 2ap Socidow nerind
imrazliaie e ufter readdiag the fvat dats chzaccr,

Duging u write turstion Dedie. wioe LOL, apd wrilessith-xlended - LRG, the CLEALFY bil iy s, whesn TLR el
Fier write LOW and wiee-with-catended |RG Sumeiions, o 3ine mip s ersed poor w wtidne the meguirsd dils
chumoters,




Hare if

Aowrits RO feretion ravess o chergaicr that indivates a blogk of duts is complets to be wricico on the 1ape. This
Funetion wotcs an BOL chzravoer folewesd vy an LEC charactos, Thoss oaw shaacres sonstowe one ol e
B record (Figure 2-11 the BOE charazier and rhe LEC chaoactze s idanlicsl, The FOF clorcelen is el 703,

EoTaL LKL
CHaMEELS 223 (auTaL 23)
MOST SIENIFICANT 6 b 0
4 Lo 8 _ |
T 0 o
E 1 1 a
5 i & J
(PAAITTL & ) L)
E] o ol
. z 1 1 |
LEAET SIGHIFIGANT 1 1 1
I.-d42T

Fipurz 3-1 L)) Receerd

A0 SYETEM KL LATIORSHIT

Figure 3-2 is a0 sfpliGed hloek digzrrs of the TMALL DLCmagups 3estem, showiog dis welaionship el Ge
TMATT Coroller oo e LS00 Frmsporns aond o PLP-LL sestem somponeras. Baore that all coemimunicscon
beiwesn ke conlrmiller and the gansports is hoadled By fhe masters ape samsport. Cosoreenicalicn fetween e
o r e sl oller PFTHTT devicss iz b means of e Dnitos.

A4 ADNDRESS SELECTHIN

Tae THAL L Corirodler selaglinn [epsie: eexles the :|-:];_I'rﬁ:- e The b Gees o e lemrfme 0 e conina!ier bos leen
seleried Tur pse Lindue peldresses are aasdmed 1o wgh ol the g repisters dn the conimnller and wanipolaion of e
rep-lecs daerrnines whether inforomition & w be wetolen onoor pead Froog e tipas, oe 67 seame allier condol Tane har
i o oo periarmed,

The TMA I Coneraller consists hasiczly of sit sopistoes or bus adgresses). In wdditien 1o decoding che incoming
addizsa, the selection logic continls 1hie iefuenne e Mo Bzeween the Unibug acg the coroealler registzos, The loge
proaluces SELFCT line and e Zing, TN o- CIUT siwns s, werjel deierrmine the seeater oo beoaged aoad the Tooermn oo he
sieg levrrmed 15, irenl o |||j|'|:-u;].

B seloction Loe sonaists of an M5 Addveas Selector module aad sepistor seleet logic $M7H7 madule)

141 Address Sclector Moduls

The MI05 Addrms Sclector mednle (Dhawing TMA-0-10t decedes the sddrear information e thy ks
puavide the pating and soloct line zigraie that astivare asproprizte TMALL Corteoller Jopic circails Tor Pueseiec il
aopister. The M 205 moduolz iumpers zec arranped so tha? 2he module responde only to th slaodand deejee mepi-ler
addresses 772320 chrough 772332, Adtionrh these addrosses havs boen selesiad by LHAE ws the shissland asSpesner s
for the TMAI Conwoller. the user mey chonme a2 jumpers Lo any addoews desirel. Hiweesr, ooy MAIKTRRS
TIOLTAIT for wnher solire T tbal telererces the TMALTD sdardand il esigemends s’ e cendi0izd Qn scher thar
1he =lenlardd :|mi__vr||:r_|:-.r||~; nee nsecl.

A
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CTATIE TRAMSFORT TRAHEPORT
: FSOCESA0R
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NFEY 055 Hn=FR1s
OH 3ls

Figane 32 THMAL W e sien - Simdificd Block Dhiagnm

A standz:d MI0S mesdols provides enly T selecl liac signals end, therefore, cin refaence aaly four segistors.
Becnuze the TMALLD Coatrelier voentnins sx =shsiers, e W05 5 waed i conjunstion will register scloet losic
07 peduled 1o poovide e six roguined seles! lines. This necosaltates wiring the MLUS dna e soueyhat
i Tepsnl Troen v sastand winng, )

Fathor than decode e enie ducormivs acdcdiess, 35 i3 the nonral mzihod, e MI04 ie tho TMATL Controtle
decodes al bt e four Ieist sizmilicanl bis These hits are chon devoded Ty e -episler selest moduiz (797
mdnlzp, providsd che other bits ace parl of @ valid iclibress,

Addeh zss Jine ADD. which |s e Teas! simiflcam Siv o the aldress, is dzeaded by che MLIOS o determive il byre o
wortd oparalon 6 eqlioed. Address lipes AOL, AU, amd AOS sre giound2d and st only sdilres. bis Lhal cannet
e decnded b the ML0S Tl ha W 105 decmles 20 b the S least signiticant bits of G ingmning add sz aa
shome in Fipuos 3-3. 10 che brst portion of The addiess iz valid (37232 or 77253, then the aldres seleckon generate
an ADRS DA MY S Loguddress deeoced, o oone salid) sigral that clears tas dovodens i the regoaten solest
logic: {Pazaverush 5.4 21

The MLOS Adddress Felec or also dezedes e fw C08 and 000 meds control sgils o generate e M OUT L,
e L AT sigrant e deremoene whether the selocted regiaoer is seadiog cr vwoiting §erfotnmug an (p1e or autput
Mometien)
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|
DECODED BY [(HE M165, | DREXODIDEY RECISTER
BIT CONFIGLEATION | SELECT IOCIC. MAY BE
SHOWN IS OMNLY YALIDR i ANY COMBIMATION OF
COMEBINATION 15 AN s
T 7 2 A X T
N 111 Il I nl

LT_J

[

[

|

[

|Z'{ YYY
I

| Indicares value of final
| digit. May be any value
I I.":l—i-uI L

[TI'IIJiL‘iIIi."!'\,: wletther nexl 1

Ll.ul aligit in 2 o 3,

Ppure ad MI0S Addrass Decodine

Iris hetonnd (he swope of Phis lewsdom ue gever upennion of the WM195 Address Selvctors dotiled descripons of
this wsditle aee zovered in DICITAT S FE730 70 oo Madbonk and o e PO T Menrsbergts Wansihnes,

Theare are cntly L preime diTarer ees baeweeen ropna ] ese o the MIUS ol (e ose i the TMA DT anmoller, B 82
is el sorest polody Bt iz THATL s vsed o oprovide e ADKE DUC MEYM L siznul For 1ha regiswer sl
bogiv. Achiiress lines AL, AD2, und AR arz coomully devoded ety MLDS, bucin 192 TMALT they ue decodad by
dhe rpd- lar welec | Lapds (MTST maduled,

4.2 Bepister Scheet Laogic

The patira gicral lioes Do the MI05 Addizs Seleston ard addiess lines A0 AQ20 and 403 Do the Bus ae
cornected oo vhe MY Regizer Belect mcdule {Mhavcieg, TMA TR0, Thes modisle doecdes $e addicss es and

provides the w2 thel welect he appremiate -egislar and deiermiine whethen i s2iler 5 o be read m oaded.

The ATMES REC MEY™N Toogpmal from ile MITE gl i appeliad oo M oregisier selach medale wher salinl il msaes
apt beibie g sired Seent octal digge have been decoded. The A0ES 10C MEY S L<qungl sines kg genropriate giirg
gipmal (10, LI Lk L B 1o engbly ong of thooe decodovs, IF the MLOS has poovided o 1N paling signil, than
1 Frsd degoder (120 is cnabled, and ore of the aix auepats iz seloeted be addezss lines AL AQZ, and ADG, The 1M
e indicarcs that dara iz heing transforred iAo the s masier deviee, and the decoder curpat solects the veaister
froo whilca the daca i3 oo Te ko Bt ther the deciden s poasliy eoshled by the abaencs o the twe Q0T sanats
rarha iz the zsence of Hee TN eoal { Table 3229,

Tahle 3-2
MTIT Devenler Sedec tien

T ,
Taput Sigal Funcikmn Sebciad | Doooder Enabled | Cuiput Sipnols ~ Reomovks
TH UT 1O ’ - - . .
L 3 n ! " 3
|| T lll) Luad Fz o O for mach resister,
GLLLD Lyl =ven byle LG 4 Chinly dne of the aox wools-
OUT HT Toad xlal Bcte S e 4 ters can Be foadl.

AL



IF the ATLT 341 wipmal s sepplied fe toe W00 e sezcud decodey §EG 0 i the M7 modale i cpaied, s the
aild ress Loy el ] ome of e degoder olpais, Toe OUT 5eno indicares 2 Toad eo2cracan {data Fram Qo Lo measdar
davice ) Tl first Touz vatpuls aoe oyl Far i Toor rewddes Hhal cin ke ioaded Fem che oz Nodc that Q00 LG
Toads crly D1 low-order (ovent byts du these regisiers, Ve B0 ol S peed B foad bora 13 and 14 00 dhe TSOG

reid lines.

H s CIUTT F sierin is regeive d Mrons the W05, che thind ecnde: (B s cnabled, and 196 2izms livgs seles] ane of
Fort bovesdar oulputs o b D beplennder (o} hele ol ihe selez lad teoizer.

P &)

Talzle 3-3 indizales the Pozgniuones sel=sl=ud by the wriong sales line asd gotiqg simeal cornhinacans,

Table 3-5%

Garting aird Select Line Sdgals

Bus Cyele

.-

DAL s TRATIT
TIATT or DATIP
Datl or L'l
Ao BATIP
TIATI oo DATIF
ATl er DATI
DAL0 er DATIE
AT e IATOR

| TATO o DATOR

TIATD ar DATOER
LEATUY evr TR TORR:

Sebct Lime | Gailing Bigimal Function Register
Slatus ™ Status to bus MTS
] T Lrermrminead des s LN
1 ™ Bwre reaerd count to bus MTRR
k] I~ CEMTL Tnury aamess T b BULLAA
4 1™ Thkira hurfer to s M1k
3 ™ TEE vl s e g WTRD
I ouT Bus to command geaistor MEC
2 LY Bus to b le pocond 2ot MIBEL
3 L] Bus o owrrent e mory addeess vepmisier BT A
q i OUT Wi e ddals buller rewisler KITTH
5 | XL Bus 1o it 53 2l 1 of TERS s2ad lincs MIRL
SO S Lo I3 ard LT meles mocinloomation aesdsr with pelatisr o the Bos s ler .|,I:'.'|-'_i|':~

[}

e repsecr ol U000 rezd dinss can he stad By Ahs procassor bt snaaol b Jeadnd

by the precosson cxccps Foo Wi 14 ol 12 Ta02 ad Lines. which i che CRCLHEC
character seleetor o, and T 13 wehazhois the BTEAOPT gencizbor Bt

Pinae~mcle s even] Dl DTIT HT i ihie hivhio- e CoCd) Bere.

. The [ @iy deral g o aulv

AT B =0T H

o The AT wating wwal amasly i b= OUCT L0 o OUT HY OUT L0 Tecds he

3.5 BUS CONTROL

Tae TMAL] Comeeadler s wtefacsd ta all ocher cocpooencs of 3 POP-11 swsicm by the Lribas AD concnal
imslousticrg ol daly sounsfers that toloc 2acs boraccn the TMALL Copccoller sod POP-1 L compooer s, wack a: e

prdesssor il anemusy, must ass taroegk dhis b,

The by coatesd bgge pestorms theer main functionz: SFR manstes, eoorepes, 30d sawe responss. Luch of thous

Pz lenis i bode ey explained :e Table 32 and disctezsd e derail i the Zolowica pasageaphs,
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Tulsz 3-4
Bue Cootrol Functions

Funucmm Cooerraller Status | BusCrcle TNewriprinn

b K P T T (TR R . P T The bus sonbn) ogic reuesi cuncttol ol e bus o BPR
iy frumsdens whenmeer he consToller is redy ooseed daia
[roma the dora Botlac e e bus b oceernocy (Teed
tunccion), lvenstacs ane bety ot lims.

DATI The has coanal Teoie sequests coatrod of the bus for NPE
dats tiansfers shianesss the contsaller s ready to Fecenee
dats tror 1ac memcrs (e fuaccion), Teanstess one btz
at o tione.

Leecrrups Roguest Buz Manrer INTE Tac bns eontesl logie izeuce zn ipccroupt request 35 the
corsoler saquizes sepvicine by the program, Bovaese il
ready to tranetss data, ix ready to heoin & now DpoTaian, is
cwaitine & commard, o horawse an coros candicion 2xiste.
[XT EME wn che command regiacer mwst be act,

Slave Rezponas Busz Slzwe DATO Whaznews: iz TMALL Conteoller s aclegted Far ase, 31 mosl
TDATOE reapeind wich S5 0 order fer the command s s ey
TIATT pr e wgpplicd by Ure processss o ather boe peaster. Thig
AT lpeic: provicles the pooper Sav esponse.

B350 KPR Trimsfers

The MPLL centeed logie cireddss 2re skown on Draveing T8 1-0-09 The main poercon of the conteed Jesic consises of
s 170G MEPR Contral module. This modele = osed tooecnbe] seassliecs of daea to 2nd Eom ary slave devier on flu
Bs whien Uiz ol e @& Manedina ng ag 102 vizit2 e, The tromsles ate peefeoned indescndently of prooraser control
aricl see ol en rele=reel Loy “lirez] FRIEFNITY Sl

The lugic recossery oo puin confTol of the Sus D poesided by the MTEZL Inlerrepl Conlres wesdiele (Thawin g
TMALLD-18T, whivh wenerates the non-provessor Teguzst A8PRE When Lhe proper responses ame weozived D the
provessor. the MTEZL amerts BUS BUSY 1o Indivate bug coreral, On beguming bus mastes; e conbrodlar i (eeg i
confuct o dula translzr, & DATE evely bs performed if ke comdeellee needs duti (romw o bos adidress, o TIATO or
LRALTOB cyeie is perfonmad if the vontroller cranamits date to memory of sonwe elher devies. RaSoily, o 28T b
wizd duaring writz opcrations.a DATO or DATOL iz uazd duriag read operationa,

The Bt c1ac eontrais selection of 3 DATT ar DATY iz fonction B0t 07 (Drawing TMALL-C-OT). Thiz hib is alwines
vlear for & read oporanon foctal rumbsr 01) and is aowave sor tor writs operations (ooral numbers 02, 405, 00d O6).
Thererore, by sicy this bt for bug ovele seleccion, the roper evcle §s veed $or B aedecied fneclion (rewl = TRATCL,
wiis = AT Lhe oesulann coid unsd weoite sigoals are upplisd o (ke ST dppon begic Trooving TMAT-0-1 ()

Whe=ever i el sipihe ['Ii'.j_:l.'::'_l nr wrile sl ['I.'I-'H By 1Lt FEemrn “rie - e Lipe Sranspns iz 2ent to the candrollcr or
whiensver The WAILTTE CEATA FYE ol GOE ETTROTRE puabaes ane presaul in the contoolle, a gecies of pates 5 qualitizd
i nlaze aosgerae g0 sels The TR evabce Mipelap, provided thee i3 a0 on-ceigden memocr, bos prant latz or
et error cordiiion prssent, or wo CRCE o TGS padse present, Thos Qip-Neop produees the NPE BB Y leved,
whiee e liciles o MTPIE WELUETCE,
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The NPTL ENE H level activates the Master Control A portion of the M2 tiereap Concnl module iThawing
TUALTAL1T}, which geeerarcs o ceqiest ca 912 BLE NPR Lee. When the pooces<er bas cienpeeled il 2urient bos
cvele wind ull Adgiesr priveily dsvick reruesis Sove hean zatlafed, the procrssey Bmoea @ pwund or 3105 KRG TR, The
MTE2L modele pesponds will HES SACK Lanl, w20 BUS 35Y M. BUS BBEY . and BUS MG are asmbed Ginwlicaring
that the bus & trow) he MTE21 claims bes conlral by asseriog, BUS BRSY.

At thiz time, the MTE2] Incrmpt Control module produces an KPR MARTER signal, wheeh acovatss e M7
MPE Canlinf mwdule [Thawine TMAL-G09 This NPE MASTUR sippal prochoce: oo dnterial stare signal in e
M706. Detsiled desedprions of heth the M52 oteorost Conerol and 1he M7THE NPT Cidenl eoedicles aoe pravided
in e POP-11 PofoRerals Handhiack, Mote, howover. that in fhe Pedpherics Himdhonk, the M7960 2 referred to as
thix Tlailuas Masin Control medsls.

Fomudicss of the bus ovele scleatod, 2 bus addrosa must be usad oo izl whers the eonaallen is toosead o recoos
daty. The M7 module profuces the ADEY = BUS L simid, widck evafees Hhe achlress Fee @oivers in the zurner:
memmary adéoos sewistor (MTURAY 50 thal the Jaly irunstar i mode oGl the Bazioe apecified by the MTOMA,

Wher o coad operaiien s pedormed, c condroler Tecelves ddatio el froeo the tape P the ransport, assemblos the
daiy in The dala Ttz popdster |:_'l.-|_l,]_]l-' uad, when e il s _'!'!']'i1[||."T|',' comenn Plar], samds the data to the bus, This is =
IR0 ;_'rp;:r5||,j|'_'|_|l bovas: |_:;|'|J_'_.' ane crardcoeT i ool tpome e Ll g Hmne an<dl e checracee GIZIIT.'."EPI:II.'Idh' taa
MAL-11 e,

Whon 2 DATOER s ovcle s aclected by che MG module, the meadul: possheces the 10ATA - BES sigeal ashich,
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(Drawivz TEAN-0-15) that znable dwia heuler catper gating Iogie (Dirawing THA L1, thes, the informssivo
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Whan a DATT ia sclected by the M7 onodule, the wsdale Frse prodeees the ADRS - BLS zigpal as wsoad bt
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incriment k cocrent memory addocss repastae (MTOMARN The MPE CLE BRSY sonal also prodoces che CLK 2
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The junipers om e WMEEZD munlile ama wirei Do acsambrd veenn wldress of 224 and g bas egquest Loee] of BRI,
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The mzster devdve waits 150 ne ¢35 ps oo adow Zor wesst cirse sigmat skewe arnl 73 ng fornldress decodingd and e
anTls BLIE MY R provided the Dus is clvar (385N s cleac),

Whea e condroler dorodes the addeezs, it prodvers the ADRS DUC MEYN L stem ac tae time 5T % s neeive,
The BUE MEYM L sipnad 15 pated chrough the MI0S <o aroduce the BLY S5 response. Thare " oo 30005 nne
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When a 1o Lesded oo boi 120 the ccremad eagislae, an AMND gz s gual feed Ty D121 aed SEL 1 QLT LILLL
Whon e AWTE aite o guai D od, ke P9IT B oaad INTT L sigrals acc poodeeed as hefore,

Tz i v ez mctheds o inibad sativoe Cpengimmied RESET. occssor START, qomer taill all vss ssacrzl
b 1o peossads o BLEE THIT sigoal ol 1 e ccreelles, This cigsal bocomas THIT BEC B aad peroduces 10
Hoand TRIT [ osigeals as Toln- 2.
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Mip-tlop, which zradsczs che ZRE L sigrol, The LRE UL signal is thoo appiod theough o oseries o AMID e
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whiiczh sopplies e sigual 1nosen o ciene the RS Bil in the slatos reester. The RWS b ic set at the starn of @ mewind
e i, ol Bevermes a8 o as the BOT macken is detecisd while the age s mewveg ia che Yorvard dioescion,
Lhug, whar the i G aed, i indicires the ipe s rewincioge wesn il G clear, il dicates e reiid Qprranin &
complece The RWE signal tom (he master cape transporl sl wesd S0 the tape 2nntiad ready Iogic degeribed in
Feragraph 385

37316 Tape Unit Ready Bit (001 — The cape unic ceady (TUL) Bie is unaler sunfrol of the soaster lagpe wiit, whieh
supplics the sipaal o sot er clear the TUR bit in the stotus tegister. Whengver The selecied lape urii is being, wed
izuch as rewind), this bit iz clzayed. When the tope unit i sopped und reinly e meeeive 2 new comnzni, Lis bil is
sen. The TL R sizral itom the muster fups franseors 35 used o the g starl comiecd logic,

274 Dwie Record Comnler M TR )

The e raeord counter ETRRC) is = s bnasy conndan osed to connd bartes e 2 read ov writs aperulion anel
wacd o connn rseords i space Forwand and space revsrse oparatioas. Tha regigoer and the curreo: memoace adfress
pecasper coiabitate the BTOE modde shown an Thawing ThIAL -0 A -detei’ed schomariv zod pesesSilesd
descsiztion of Uy mieddiole g greseneed in the POP- 0 Periplivceals Boadlont

Whea sz 19 a wone ar weitawitlicxnended- TR opecation . the repiste: igset by the propis to e 22 compleroent
ol e rwzrher of GBveles Do b wrilben oo the Lapee, Fach Lisoe o while apeiarsmn is gorfonmed. the seeizter incromants
T Lo AR the Tasl Byvre s Beca strobed Toonc sy, e iegister inerzcments Lo i ang poedueces 2 CARBY OUT 2
sigreal. Thas sigual e e e Tl QipeMoge (iewivg TAAT120-187, which produccs the OVERFLOW ziznal. Wiea
the nesl wrils sirohe (WESY simal eours, the O ERTLOYW dumal clears L weite dala ready (TR e (Thawing
IWATTALIE, this, cheg gocvridler lowesrs The wpite dabin resaly Tine focimdiare L rrasier e Daszoed thad thare ai
e vikna shamieless o the regeored,

Whan uaed in & resd oporation, he byte secswd couator g sct to @ nmmber equal o of peoetor chao e 2%
comnl ament S the number of tape characles b be sded inge mesnmy . A esmd Leagth error (RLE], sthich acour:
Zor Toag ceaerds oqly. vecars whensver oo reand podse is generstet alle the MTERC i w0 00 The RLE ey is shown o
Dravaa TWA L1018, The BLR Bipeleop i el By ile ougpel s g0 AR pate than is qualitied in the WMTRBC has

mgrenc = Ly O (O RIRELCW [0, 6 read pelse s peneriie) WAL ST and there isn RS e LTRES il
(G WA RS

Whea the MTBRC & wed in oo spaee Dewend o0 spoee evere aper=iinn, il is g0 o the 2% ermplamznt of e
rumfcr oF fedewdd? 20 he speced. Tl connten i dnerzimentzd by Lo LRC cinee, cepadless of dincetlan af rape
mcdian. A e G0 podss i wenl o ihe wpe andt during the STERR tne i7 the MTETRE is nat ver at O This logiz s
shown on Dewine TWYA 005 Fiher direction (8PA0F FWT o0 SPACE REVY qualifies an OR gate to pioduee
SPACLl W, which a2 oz fep of an ANTY gale. The athen leg o the gare & gualified if the MTRERC iz 2ot at O
L EREPLOW L, and there is oo ead-of-Ale miark (BOF F To0 The oulpot of this AMTY gate qualifes anather AND
i, nroelilad ety Gowen iz prescnc (BDWHN HIL When oz gate |2 qualified. it frigeers che Zogic chat prodoecs the
Lol e,

When the Ll -2eend s ceached, she broe record countar incrcments to O o produces thie CARRY QUL 2 pils:,
Thie pclse s APl ik SPACE AL (Driwing TMALLC-06), passes throueh ar Q1% 2are, aod dirser s2ts the Transfe-
doac Mlip-Mop. The st done CipNop oatpot, DOME £1) L is then ANEed with TUR 18 and applisd tnofe
acady eaqbie] hegic e lires ser the conire] upll teady UL B Qipflop, Seitdng the CLVELY 15p-Map i es
thar the comtmiller is rele Ly recsive o new command, berasse 30 space speriticn i owar somplele,

A05 Qe Memory Address Rozigrer CATCMA )

The cermenn, meemdary addocss rezsocr spce:fcs the bas o ecmnery address ro or Tooon whisl e oo be bansiored
durimp write or resd apotations. The cwrznr by addiess cegsien (MTORAT aesl Lhe byre reonnd corrie
(RTTULEET constitoee the MTI5 medule giown nn Thawiog TRMATI-0-09 A dlelailed schenmalic and ssacialed
ugseriprion of this modwle are presecied io e P Poriphorad Seocdfont.,

R




s IF

Before ssuing a command, the greogram s Hhe FIPCMA will the memeory addrese char is to receive e first bate
of data {read operarion) or she memory afdres from which the tirst Tarte is to be taken (write aperationt], Adler
cach memory access {reand or wite], the MTUMA i nmediscely incremantad Ty 1. This increwenlalion is camsed by
the WPR C1LI BIRSY cianai, which indicarca the dus tivnsTer is eornpleted.

Tl Logic ahown on Thawiag TMATE-0-20 6 owed 10 corry the hos acdbress Tewisier incmemenLicion 1o extsonded
address bits 16 and 17 in the statuz seeister. Whan incrementation of 2ha MTUM A canses the register i cogliin
T, the next clock pulse aces the current memony address reglalar 46 all Os and prodaces a CARREY OUTT 3 nul e,

wileh s extended address Tir 146, The MTUMA rhen continues incrcmancling oatil anather CARRY QUT 3 pulse is
produced, wlich seks @xcemided jdadress bic 17,

The Jegic shaown an Drawing TMAT1-0215 5 wsed o seieet the low- or fdgh-omler Buete of che data repistor. Thie s
oecessary beesuze the MTCMA incienents by | {hyle addeesces’). Facl lieme o byie [ramsfer is compleiesd, the A
[T 4 {Ep-tdeop i dedked by the WFR CLEAR BREY sigual. Tlee A BT 0 Nip-Nop dndlal corndition (=t or
remel) s determined by DG when the MTCMA & loaded. Tha slate of the TMA RTT () Mip=Mop devermimes which
byl is drunsferred by prodwcire alternate TO TATA BYTE aud HT DATA BYTE sigpals 1o the daly regisder undif Hhe
dJesired duta trapsfor funetion is complote, Whon the Cwnting & zormpleie, the congenller CTT 12V L6l fadico Les Ot
the cootroller ia ready to accopr & e® command.

3.7.6 Dam Buffer Reglster (MTD)

Tac deta butfer regleter 35 used s o wrgseary slorgge devics during oead and write operocions, Burop ead
operations, It etoie charalers frean the epe pour b dyding them inby teemon:; durng wrile operatious, bl srores
ard prins to writing o the nagnetic tape, A Mowione descoiption of 1he dota bulfer eepicter 35 given in Faragraph
22,

The iograts 10 the daly bulTer are stiown on Doawing TMALND-16. IF 3 read operacion is boing performed, dara ie
loaded inla [he by Mer foom the tape trapsport data ehannels Each charnel s eonneetzd ta ane lep of an ANIVOR
pile. The odher lep to the pate s controlled B a Aip-flop. The road operation findicaied T READ STE 1) sels this
flip= Mg, Thz high (L} sede of dae flip-Gop qoabifies foee of the ANTROR gaies (o produce the TRATA BFR T AT H
F.inI.:.IJE [T !:!'jlfﬁ o th.rn:uugh. 03, The low I:T.l]- wde ol ke ﬂ'i'p-ﬁl_l]:- Fln::-c‘lul.'e'-. Lhe 5i|:l:||3_|.-: liar hils 4 ||‘IT"!1I:IJ£_|‘I T Thns,
l.|=.|]'j.[|g u read n:l_ccmﬂm], the data fecam tha Lapa annels s il ||'rn::-|t_g|‘| lip ithe =_r|:|'||,||‘ ool the hurTer 'm__:ﬁ';h:.r el
strobe] ioto tha I-:gjatcr h}" the DATA BFR STEB :vri_g_'uulx. A b an The dylp bulTer I.ITi|'||l,'i'I',|H II:'ITl.{.-\.'I 'I-I,I-E{J':I: 1he

first four bits are strabed in by the TIATA BWFR ST 1 signal; [he sevond Teur bilg uze srobed in by the DALTA BFR
5TH 2 H rignal.

During wuite operations, daza fiom the lus s strohed foe the deen bedTer register. The i bwle s applied v une
secieg af pArLcs, the hig'h h]."h: ta anather series ol witles I:-nlil'l:l.'l-rlj'l, M A1 7401 5]- Fasch by lin= s i|p1'.l|jt_1l:| P e j|:|'|_'|'|,||'
ol 2 t‘-'f":.'l-:il:lput ANTIR pate. The ather 1!2:3 5 |:|'.I.:h|'il-'iEl.:| |'|1|'|].-' il 1= ,'||:r'_|:-'r||Er1'i:|Ir: |:|:|.'|e ks biesen welecied, This sedectim
1% detérmined by twa ANTF aatcs. One iz qualifed T e corenl mermnre gddress is even {UMA I L], which
irlici ey g Low Tvte, The other is qualified o7 the curtent neinary sddres iz odd (CWA 00 1), which ndiciies o high
Iie, The dila oo che bus lines is thea strobed into che ccpister in the same mannor as before.

The data haller cuipul doge iz shown on Drawiora TMA11-0-14 and TMA L1009 The bopie shoem an Drawioe
THMATTO-14 5 imed when The oulput of the dada boffer is to be applicd e the bus, Each output of the doto bufter is
appled In ane lag ol i lwodinput AN e, The other lep iz qualified by either the LU IFATA BYTE L or LO DATA
BYTE T, deerl, d2peniding om which byte hoy oo scloored.

The logss shown oo Drawicg TMALLC-0? i uzed when the output of the data buffor ia to be applied to the tupe
ik For wriling, Wheo the core dump modsz & pof weed, one brte in memery cosrespands o ane fape character. 1o
this fmstuoecs, the gutput of the dsea buffor iz caeed thrausl to the tape treozpott wite lawes. Daca boffer Bits O7F
throwah 00 cacrezpond ve lincs WEND throaeh WTAT, eapecriehy.

32
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Wren the eoce domp mede 5 ssed. nne Bl fnomemary corresoends e v ta2e chacsotzed, When il wite s be
IWRS) is used, it sels cae aven charseer MissSo (Deeing, TMAT-0-2 1) Thas cleoss the B LR CREAR 1. palse,
wh ol gares daza PrAe boes 00 irmogl 03 oower e fess WIE loengeh WTF (Mireanne THALLD-1LY 1 e Ripelop
than clears, ard asaoits EVEN CIIAR L wiiich e ose bits U4 theeoapd OF B loces WIDT chirough WDe | sogpeciiva]y.
Tnung ool rzad operations, 83 six wpe dav chineels arsread ol galed Pooagl: the dara budter g logis: o
Toading ineo che data butter rewistes, When the core dump reds s senl, hoaeesen. the togie operatss inow iz Terenl
rannsr becoust one broe consists of Law 32300 chataclers. 10ig therelore necesary to read taps chunesls 5 wice,
lewding the tast fume charssier inls the ko pare o7 O loler regicer and che socond tage chazacter g e high
purt of thee Bulter. This is scoomplishnl by the ogie seeoer e Theawing TEA T 10 '

Witen the Frst tape chymier i e, e AN ML watlies hovivg channzls 97 as iozees are a8 qualified By ke
aurpn: ol the REALY STIE Ui Mo, arnl thie i Crore 112 nape is gatad through to boceme DAY BER 1Y BITS
17 Thege Eite are si=phed indo he st bafTer zeitze b TRATA BER ST L und 2 2y shoeen nne Tharad ng
TR S L.pin thiw cirme, ot Ters been - sad Toosn e L a nonmal mannoy.

When e st cape charocter 72 e, e Givg seg ol AMDSIOTR galas -2 shll quelified and prodeces DATA LR IN
LIS Ot Lo, s Tils o oe nel loafed i b b T —swiste, becauss the requaied seeobe gicnal & no Jomgeer
rregen L Phie lowe map 7 The b oo, coniain: gt ezl [ronm whernels O3 o the poerons tape carainee

The gord serive of AMDUNOR suies, whick aorrmally cesrives ity frum Lipe coanncls 207 ue nooe inhiaided
due o the CORL DUME L siznal. The otlier AND inpucs to these suts, which regsive ding froan Laze channels -3,
urz acw qualifizd by an cnabling AND gace havieg CORE DUMP L oas an japun. As & msell, s series of wleas causs
e data Froe tape chernels 0--3 to boeoome TATA BFR [N BITS 4—7. Thoss Tits ace sizobed dnte e bigh parl of
e Purffor aad eeecde he e eriviely stooad we thig paoe of e bofter, Thus, he teo 440t chazae e sty o
v Ll DT o i pds Rebil Lvne,

7.7 TS08 Brad Lives {MTEILH

The L33 e Broes ome ssizoed g saodand bus addovss aod e activated b e oaddmess selecl neiz. Wher thess
lirzs ar selested for use, dato frem the Lnes is zoted oo appropriaty Guta bits on the bus, as shown on Tiowing
TMALI-G-04. The 14 bita thoe consiitvee the read faze ane srad-ondy bits with 12 ancepiinm 0 the chamicier seiecl
|_'f:H.-5¢,II! S and bed HIps vTrr geaeralor |:_]_|-'[']_'. 1M Bos |:|,'hj|;= 14 arab 18, resoe: j-.-'r|'_-.":l. Fis 15 I!"llrlug_h 19 an
escribisd selones Bins LD thooanch T8 ame uoossd; sl che semaintng birs it el wssrihesd in Pargeraph 2.2,

Bil 15 55l vievar b, welviet is el Tor ¢ Snmeostic searposes by petasuring the vioue deon of she ane opoanons,
The amer ngiv is sheeen on Drowing TMA TR Thi g prochiges e P sigoal (TIMBR HY, wlich iz a
I00-us szl wohoa 30 perceol Doy opels,

LBic 14 iz e charzoter seleen bl whozhois wad woscles the ast ehaacter of ooceord that e oo 2o Doaded into the
data badfor. Whea iz ber is loadcd wnh a 1, 5z Tase character coaded inta e badter s the LRC cheraemer. When
thiz bt 2= leaded wvich a 0, 1z 131 chargews Toaded woche baffe is the ORC character.

Bir (5 is the had wpe 2-om gone risn, whichs iowed L chieck e bied Lipe eoecn loges, When liadcd anch a 1, this bit
sets Ehc 1Y BEATYY Mip-"ag. herziy cineing o premmaioes gao sbouiidosen pericsl, Wlen this peceon af the tape iz
ther scad. il procduees o ksl L enon indicainn,

Bil 12 i chee sz shoatalo i, 10 s i reasbomly B0 ame dncivales g map shanoa periad when jis io

Pita con the TR0 o od linea 35 imecd fo the baa by the logic ahown on Deaweing TAA 1 1-0-14. When tha rewl 1nes o
weleried Tor use (5115 L L), onfovectar outpat gaalifics ons 2og of 4 sorcs of pazes. Tha other leg of cach gacc ie
wor rnecteed ier vme af the ehieoncis in the 1ape cansporc. Tac aurpedt of rhose gares zre thien Jed thasneh &rivens th the
b
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38 TAPE CONTRIIL

The TMATT Compedlan pegfumms Fous Sape soatre! froctiers: emt selection. Fanstion eotiel, ceady eanbicl, aid
slarl o ol

3R Unid Seleetion

Th= amil sebec i Low's; denermines which tupe tracseer: s to be wsed to peefosm the designzred epeation. Altheagh
Ty Lo e par !y be Laestlend by oo contsaller, only oms trucsporn may be selected a2 unw epecn tione. The
Lape Daspon? selecied is delsmndeed by bigs D0 tknpuzh O of Hw sommand register sg shown on Drraing
TREAT D110 These it are el o res= v oacoorchanee wirly TrEram inpurs an bug e lines TI10, TI0A, gm0k
281 Lime rhe IO |'|||:.-|'||_':|'~_~_~.. e clurkel |:|].' EEL QLT HL The 't'::!'i'Elr!r glpuls are 1z npEiml Lo Ligg e |||_'i|'
in the noastes rape sl v welac] lines SEI 20 SET 1 awd 30110 Hecsinss anly T Irgmsmor s g he covnsrisl
ro cach TMAG [ ahe magier L Loasport slecoadier foaiz onle govepis deae cctal codes as lepad ot seser Foe e s,
{hara? cnde OOC sclecrs Lranspo wwnden T, ol wesle S0 e ects - rirsprl v laee 1. A ny alhier cwdal condes |.l|_-|.'|:
% ranapon b5 ar the deseleel e s -l nes L o s mim he ;-.-.r.l'-e:-rm:'.||.

352 Function Control

The Mot contesl T specilics which of eiht Tencties i 2o be performad by the selezosd 1ape transporct. 4
tlescmiption o gich ol e eiigtt fenctiens is aiven in Table 3-1. Toc functior solected s dzieranned by Bite 03
gl 01 cF the comnand scoster s dhown in Drawing TMALL-007. Theae bots are sel oo resel e gecordance with
FIOOCA ARputa on bus data doae D03, TO2, and THE zach Lo cegisten Mig-Togs we eloesod e SER | T T, T
{lip-Qep outputs e applied o3 Bisciy-te-octal deecde which deendes the gieht Teneticons: The selzeted fancion
iz ds o assoted oo the estan e -ansa L

383 Reudy amal Siunn Casnirnl

Ta: TMATI ||'.‘:|-:‘|_l,-' il sar con el sirenils barsize )y cnpsisl vl ke I::-g_-:in: sscciates] il Pwenn bits s e sorie, il
reggigles, The pealy losis i conloelled by chie U EDY bac (pit 070 and iz described in detadl e Paragraph 3720 The
sl el Jogds s the 20 iz (R OO0 and s described ia Paragraph 53.7.2.10.

A TIMING DIACGRAMS

Liming digprems of vadous tape oporaticns ze shown on Figures 3% theoyph 210, Theae disgrars po-my specific
lapz operaiioos swieh as eading 2 rerord of thees: daa charactors, sic. The poeepose at these diaerang is Lo ilhoyirn =
ivcrilll TMALY vpertion us deserbed i prevoous jarazraphs.
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CHAPTER 4
MODULE DESCRIPTION

4.1 INTRODUCTION

Thiz shepror prevides infor pzown oo the Doz moculzs ussd i 0 TMA LL DECTagops Concmoler Lo posiuon ol
the mcadnics wickan Ak mennzms e £vowen on Drareone THA |-G,

A lal et el TEA T Coalicliz mcdiles o pozaented i Tal e A-1. Ths able bats the modulies i conszical ordor. che
suirnlily sl el Pepe vl i s saestern, sl the wezoe ol the onclele, The sl calwen ondrates te TVEC decnnzant
ainlzriniseg U e celedl dhesenipoinm s sian merid adi el il

Bucales itnal il is Bevomrd hie e nl thds maree ] o peowid s anlaemrlisn e m oy ol e medules used o the masre:
IR IRl I|||_l_'1|,'.

O T N L

Fwcept G cably znd fueer ceslolzs, all of the mclules veed i e TMALL Contoolle are Mosries o ooyl es,
ins Magzivs o Rivh-zoord, menadichic messratind cicouit meelules, enplos s UL fogds O sislor-i=ansistor logic).,
T girguils peowida Figh-spes®, k-t lans-capesicaney Soive capakilive, o excellsn wnise verpin.

Asenenn hescnprion of TEL bggie el detiled ciroodn deseriplivms of T i sales ame poovided o BDIGITAL s
PET- A e Tl thiip b

+.3 MEASUREYENT DEFIMITIOMG

limine is measorci awch che inpos hven By 2 pared palse amzeficor of e 2erics under test o’ with ths oopet
lcaded with: carzs af the fame sanci. Perezntapes are ass.ancd as follows: O pereeat ie the inloiol soeady-staoe level,
10C peszent iz the Zinal szeadv-state levew copardloss af the diveetion of chaags.

Inpusfoutpur Sclay s e fime d Mo heraecs inpact change and outpud changs, meameed from 30 aercent tnpac
chanes o S0 porecet oulp el ee. Mise and Tall delwys "o bz saone mcatale sez 2snallr specified aezarately. Rise
ting and T=1 1 va i eeager? Troan 70O pereeed o M0 peneen sl wesefone change, vismg o Talling,.

d.d LUAIDMNCG .

fpat Luidivg ural catput drivicg zec apecitiod ot B’ ahcos oz writ load is J.0mA by definizion. The inpuors
L Towe-smieed pakes vaoally draw oac dait load, Fighspecd gzecs diaw 1- 14 umit loads, or 2 mA,
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CHAPTER 1
GENERAL INFORMATION
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CHAPTER 2
THEORY OF OPERATION

L1 INTRODCCTION
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Tuble: 2-1
Dpcrtions Yersus Comomads Hezjuined
Combraller Commmidk “EIEIiI‘bI. .
Theerations [~ Wirite Exteuded Weitz: File Yrte Conbk Furyary] Reverse | Kewlnd
Ceap WD) Mk [WERE) (Wi (RLEW) (RWHNTH
{WEMEK) a
Bawinid, (0T-Line ' X X
Jewind X
Wriw ® X
Write wilh-exlended . M X X
Iriereaord-Crp .
Wrils File Mark ' X X k4
Tuoad A
Spac: Fowrard : . X
Space Rovorse ) A
Talikz 2 2.
Coomimanacds mal Camespeminding Delays
Cnmimesingds KO Al res- % :-:ll1ﬂrlir!rllll'.'rl|. . Delay [ingl Dezlay gin. )
ul el
UL MR WL =ML 14, Rl & £ U La05
WERL1WEY YT L b TN A A5
CWEME + W0 = T 4, Aladin 1A2R 3.9
FWn-poT ids A34H1 ERT A 201
WEL -1 0 - B0 T Oy, JT200 . GhT k1)
FW - BOT 2k . AT423 vy Wy
STOF-WEL W, M, 17754 R | I (.0%5
STOP-WEL W22, . 3T 11 QR

Lape rex the simdlaccdzs of the edghl opentions perlormed by (ke condool fogis, The I-.:!I-:'--.-."rlg ‘._.-C!Tilg-'lriI]'.III:"i wil' sl
e pline awerite onerition and then zodnt oot the diclerepaes betdween o wTile operalion ond the olker ggenatio..

Write Creorasion (Figurz 2-5) — To initiute o weite operazion, the contredsr moust roise she £ WEE anad 12 UWE fines
iand e e © SEY aulse, Assuming e toge iz positioned at the BOT morkss, U condrol Tugis tesponcds o these
s by pressiine the deluy souneer to 25000 5od shen wsesling MOL, WL L TCN, and FWHSMOT ol clesnng
TUR, Wl IWD-MOT weserls. the traneparl begos (o oovs the ps Loraeand el the detay comter counlz nff
Live delny peziod. The canepoct wctually moves e sups Tomwaied &85 0 betooe e delsy aetiod expites, This
disborce epsures <han e Lipe bas scuched oprracoe sposd wnd = owell st the L narker and that stacl-up
trargdenls and moiss have subziod When e deluy porvicd oxpiccs (counier cquis 300000, the BUADING Line
saseng. woabling the read and weilz ez, When the eoncenller rascs the OO WTR it doda roady) Lne awrice strobe
CREC L5 zzocrated and the dats o2 aciually weitten on che tape. A write steose [0 WERS 2 sant to the contollc

L
-1
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- WA TE, KEITE PWX AFAD
SPACE FYID, SPARE A,

l VINTE KNG
RESELT
COMBEND LLa0 OCLs
l INTO BFLAY
COUNMTFR e
| amozeT 157E WCHIE
wHUE BET MOTION EY
PULEE . ALOLC FL|F FLOF
i :
| SET MDTION
REWIND hG FLIR FLOR
DFFLI%E .
CPERATIUN l
CLOCE
1] i
MELIND :';I-I.ﬂEH
THIGE=N AN EHATIOUR
2FF LINE
ORNE SHUT
. QOEL &Y
CRALNTER =
HEHE
THIGEER
FEFMMD
LVt SHGT AEAFRT
FCARING
[
MJTE: 1
METE 3: 3EE TABLE 32 FOH AOR O TRUT A FERFIRM
I LAY E AFELGIATER WITH EAH QFERATION
GORAMER L.

11

Fipare 24 Commmamds Processiog Segeence Flow Dizgam

1 gm Tales, e guesting (he nexl chirzgler, Whils the wride heud meconds the daka, the rond bead reads the dats hack,
FEach Groe the gad heag delects o ctoracier, o KD STER (1ead sirobe] is scot back to the read Togic. Upson ecziving
thrze e slrabe: (midmoum wesurd eopth), the read logic vsserts RECORD ACT to the zhutdosws Tegie. The
rechirding uperition then cenlinues unii all the dute iz recorded and the contrailz: olears the OWDR line, When ©
WK 35 cleozed, WELTING (which is controllcd by che write logic, Fiouze 2-0) clears and the shotdown logic
erehle].

When the shubdoan bogds delects o oop thoee chazavter times long berorecn snccessive road stoobes, CRC RD TIME s
acerdel Jo The read Jowic aod che condroller dovess. IE the record vus mecorded eorroctly, dhe aext como characters
delecied by the mead hend shewld be the CRO chometer aod the LRC churzater i char order. The cesd atrobe
e ting (roan the CRC sharocier cleas CRC BD TIME and sszeres LEC #0 TIMLE to the seateoller diivcrs. The read
strishe resulling from the LRL chicacter vlouzs LBC RO TIME and cight vhuraceer timce Jater the shotdosn lagic
asserts BIF CTH, AP the CRIT und ERC cluructers aee mol detected by the read head, the RDSTEE will be pencraced
tbamally by the sioidews Loggs; owever, the sl cdown will vrdt 56 chacsoter times nsteud of the oormel 8 before
zierting T CLR, The exiry deluy is provided o emsurz thae che r2ad heod hue passad s end of he roeerd brfoce
the lape <lops I the eveod ol Bad lupe spol o a weile siteuiice molluow oo
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Lart 111

The azscition of BDOLR loads the dolay coanter for a delay and olcars READING. o chis caac, hocauss it was a
writo apeedtion, the cownter & sot for a delay of 2 ma. In the cose of road operatons, the contar @i zel Toea (ld s
dalay. A snaller delay 3 used dizring 2 read operation oo eusose thar 2ov unwanced Jdara teat znae he wrilien un U
tape b g werite Beads while Loming of 7 is ensed, When 8e Bzlay espires, the el bweite covdml Loets clems MO
WEL L ICH, and W1 M0T, Wheo FOT s cleared, the tips mehon stnus Jogic axieris SEWN (seltle down) o
contredlzr divers #o indicatz thut the ccanspost is in the procoss of stopping. Clearing WEL LTCH and FW0-MOT
artuafly cansca the franspeot to atop the wpe Tac rcad'wre conceol losic delsy conatar theo counts oit a 32 ms
decolziation delay (ahich allows tinee for the tase to stopl and asscrz DRIVE STOPPED to the tans motion statis
Ioogics. The tape wokion status loels then clears STWN and asscrtz TTTR {taps unit ecady) to the sontealles drivers,
indhcating that anniher oparticn may e Eeformed,

Feoed e Seacer: e Qeeraediore — The dlfferences karwean & BOT weite opetziion and a BOT read opesation os
HOT e Sorwamid are ax 0l lows:

1. The conocelice aascrts O FWLE but does pot assecl O WEL gnd U WLHE,

2. The mead/writz cootral logy delav counter is presst o 134080 ana? the Gipe ds onis s leareedf 3007 in.

instoud of 6,45 in, betore the delay expires and REALNG i5 jgeriel].
3 CWEL iz pot wsserted s the tmosport woite Logic i disnbled.
4. CWDR is not azserfed so the adopter ooite logic is disubled,
5. The deisv counter counts off 2 001 ms delay befors cleusiog MOT aod FWE=-MOT,

Brite Sile Mok Operaron — The differences between a BOT waite oporation and BOT write e ootk operadion gre
as followe:

1. 1n additica to CFWD and € WHLE, the corrroller aszerts ©WEME boat decs not aszert CWEHE.

2. The readfwritz conteel lomic delay roundor s prescd o 20000 and the tape ia advanced 10.0% i, defors
the delay exgpired and READING i asscrted.

3. C WFME onahles the adaprer wlts logic fo e the Gl ropsk character und to gencroate the LROC PLS
which couses 1he transpoer. dala zecnon oo wnioe the TR character.

Wirite fuoxfeasfond fnlepreoed Dng {},r,mrgl'.l'n;m The |n'||:,-' tlilTerenice hetwseen a BT write nrueratlnm and a BOT

il ir.:r-l,'.-']l,h-u:;;lu:mm|1j_-||_|:|'-_;|'n:r|_|'r|}-§:|p is Lhal e Lipw s il wimcen] TOUTES dae. dnsbead ol 8285 in. heloee The de]n],-' [ |_-|in=.-5.
anil BLATMM Dy is asseried,

Space Keveree Chpergiion — The ditforenccs veamecno & DL write opemation smd 4 ypice rovcIse wperation noe gy
follooss:

L. Theconeeoller asseria che © REV lice ooly,

2. The readiwrite vootred Logic Jdeluy counler & pooset 1o 373423 sl The lioe Is moved buckwimd ondy
1T L betore the deluy expires and msotinge is wssecked-

a. LW1IR 35 mical agemrlad <o the .u|:‘|.]'.-||:-'r wrile |-::-,u_iq..'“ Jn lisalaled.

d. Berawse thers are v URE wnd TR charasders ar the bealnolng of 8 ecoed, fwe COMEP RD STEA pulscs

st he panscaed intormally by the shurdown logee and e ahotdowm cowreer coants oft 50 e brioes
asertng RO ER.

. The raad twrite coilpnl loge deceleration delay Is 0l oma.

]
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Rewingd Cperetiony — The dittferences betweer 8 BOT write operilion amd  rewimil of Tine opsrnion jees e eollows:

1. The conccoller asserts C WRE and © EWND buc does ool assect © FWL and C WOLK; thus THFF-EIRL
PLS ond FWHD FLE arc poperated and seoc 1o the tape tesnsport, indciading o hipgh-speed rewindd
operatian and cxrinmishing ths ransport O3 LINLE indiearor,

X The read/ite conorol Toaie deloy oouneer js proset for oo delny aod the modea dip-Nep s held n s
reaet condition; thereioor, DRIVE STOFPED is asserted immediately tooe lipe motion slutes Lopge,

3 Al the fape metion soaos logs, BWS (rewind status) asercs and BIMY cloams, cassing VYUK to cleer and
RS o wmsere o the contoales, 1§ the ceospoct @ 6l sclecaed when The reoind s comphcted, RS
cluears and KDY psserts, cuvsing BWS te cizar and TUR to assert,

'The rewind vpenition diflers Tom the meind <f-line opetulion io thet © WEL is nol asseried by the concroller;
Ihererors, KWNDOFF-LINLE FLS is ool peoesibzd ansl the canspoct OH LML indicaier ramiios Uleminated,

The only comirol logic funedons] bhocks mot fully discessed io the poscediog piII-EI[':I'iI;Ir.IE ate listed belons and
discussed in the fellowing patuzraphs

Tipe Motion Gtalus Lomc

Tupe Drive Un-Line Peee Logge
EOT Status Repiater Lagic
Stamiz Inhihit Lopg.e

Tape Modon Sartuz Logie — This logle determines che tape motion status and geoeratcs cudpics to the contiolla
dipeors to natity the seatecllze. The logic uonitas WOT and DRIVE STOPPED from the readfwrile conlid logic
and the BWE =nd BTW inputs lrean the fapz bonsowre TF the teansporl iz oneling with cipe waled and 52 ol
rewinding or adeancing In Lhe lkead poing, ihe Innspon aserts RODY as soun as il is selecuet by 1he ol pie (BSFLL

DRTVE asenied). When RTFY i< aseried by Ihe transporl, the Lipe e Fios stalins loic mserlz TOR Ha the conienle
diive s,

Tlie Lape mcelism g es<endBatly operales in bae naodes: the rewded roede and e noarewind e, 17 the
cantoedllar issucs 3 neorewind command Cfor exemuple, 3 wrile coononady, the MOT fepot s sasenled aoad TIYE
STOFPED is clenied, cousizg Use TEE rualpoal e clear, When the aqertion i completed, the MOT il cleirs ol
SO asica s, TIRTYR STOPTRTE ipserls 32 mw Luer, STOE clews, aned TUM wesar i, TDdhe copdonller dsnes a rewind
coatssmn, The dansporl cleins KDY and asserls B%S: MO aod DRTVE STOFPED ranzin unchisigaald, d.a., cleared
and azserizd, rempmclvely. Tromesponse, the Lige e livo <Bls Jogic clears TUIE aned eseris WS The immsport an
rewinds the fape past the BOT marker, cleas BWE, sdvances the cope Torsard 19 The BOG warker, ansl asaen s R
and BOT. The raps mction swates then cleas RS wnd aserts TUR.

The CLIAWCLE UMIT tnpat o the tape oebon atatag ioge maecky seiress oo resst e logic cach ome a new drie is
seleceed b the controller.

Tune DRve Ou-line Detecr Lopde — The lozic mcaitas O SEL 2 Teoan the socienller, MOT Srons the ieodfwento
comtrol laniz, ond DFRIVE ¢ §:0p ON-LIMNE and MASTER SEL 59 0 Fzonn the master and slave tape o o B

The MARTLR SEL 8W O inpuer determines shich rangpot s deae O and which sanspont is dowe | as addeesged [y
the contrellsr. The wedd select switches lovated on the auembsr amd slave Lra=ispiol levnil prasials conbicd Lhis i'l]:lll.l I
an oven marnhes switch & ivslalied fo fhe master Lige sapsport, i addsessed us drive 0. L s odd switsh is instaflzd
in the master toanspoel and an eve swilch o the sl the masbar is sddressed us doive 1, 10 no switeh iz inscalled in

the gave canspony, The prster 3 addrsmed ug drive 0, 1Y the master is the only tranapare In the svsem, it s addressed
as rive {1,



Fare I

In awvardunre wilk the contealler inper, e Gioe drive on-line deteet logse aelects erther We master or glave e
Immsports by asorting SEL | ar SEL O provied the motion His-flog is resel. 7 Lhe tansper seleced is nnding (008
LINL iodicatar ifluminsced} the OR-LIBE outpel i assectzd to the controller Jgvers and © SET. T 4. TS (TN
notifving the controller that the desipnated twansport s on-liee and bas been selecood, I, for axarnple, the mests
lrzneport & drare Oy The conieeller muse dear 0 SBL 2 10 wele! Ue master tranzpart. Motz thar the 1ape drive un-ine
loghs will nnt sefes a new tmingpart whils the otinn Tip-Nop is sat,

LT Sirtey Register Leghe — The EOT s —eiisler fopde maonitors the EOT oiput Troen 1he S2pe franzpare vad he
SlL O line from the tape deive on-lre detec! o o stores the BOT atatns of ach Invsgon inoa veoietor. 0 dnve 4
iz selecrcd and BOT asscirs while TWL 11U s assortzd, EOT 15 assesred toonle contzulier drsvers, 1 drise | s then
soleted, the BOT <bins wof deive 0 s slored and BOT @5 clearod. The REV-MOL and EWND FLS iaguls servs Lo
reszd he pon Licny ol the FOT stacas register relating to the deise cumrently doouse, The 'WE QK inpot cleas e antis
1egisler.

Simiuy [efeidat Logie — This ligdy nhibits saos cucputs oo e camrtmller when the contealier s2ae12 o cdiiss olher
than 0 or |oand whenever a new dejve i seizcted. IF the contraller ssserls OS2 O up O SEL L. INHIBEET STATLS
awerls 10 the contrafler drivers andd inhibits all status octpucs anol it dngots are cleared. Waenzsar the conlnoller
slesrs wr asserts © SEL 2, the ROFT sialus remstor ssserts CHANGE VN {50 0s pulss). which slsa cases Lhe -t b
inhibi: lopc to agscat DNRTRTT STATUS but for only 250 nz. This peevents the Inmster of ervanzaus skas Jaring
the drivc scleet operation. Thuy, status outpote to the coatiofler sre hibited oz Jong aa an diegal deive unin %
selected end cach tiene the condndler sedects drive 0 or dove o

23012 Wiile Logic — The wrile logic pensrates the sieobes nczessary o wijle deds, he CBC charaztor, and the Gie
mark characeer (Figove 2-A). lo addition, the wiice logie senarates moily aned The CRC and file mack clarasters and
vonwerts all zera characters fo 20g when oven purity (PEVE LTCOH awseried Fis selacid.

rnnu} DAl R
CENTROLLEA | — A GEMERATION
] ahD ZERD
FASM CHERACTER
FisURE ) FEWM LTELIH ':””:_‘,;',:F,"'.g':'"
23 |
EHC:EZ'-":PI:
. WL T AR, o
A FTRANSEIHT
) ORIVERS
N WRITE
R PLS —
C wihp Coo W TIME Wi T ye
Fanu — ol | = F— )
SONMTAOLLER [ & WFRWK | WFME Lich FLEXER
- = Y
TIME FLS @ g,':,'qE-EEE
_Y1mMrF PLS I GEMEFATICH
ra0M HEALINE LBeIc . PLS To -
FISuRE |———= 182 o g ion) | 6EC TRANSRERT
2.3 ZET ) = | pAIvEFRS
T ; Y 10 FISURE 22
- WRITINE RO
! GONTHALLER
4 ORIVER

L LE-Tal H

Ligure 206 Wols Lomic Functional Block Diaemm
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The wtite stoobs pracmtion ugie @ coubled by BEADENG and cocher CWDER o CWEME. It REATIMG amd O WTIR
agsert, a vormal writc opesavan is performed. TP REATING and O WEME asso, a wrilz e mark apeialione i
serdciraedl See Figuoes 57 ool 22 Qor werile nperabion amd woite Ge mack opinion Doss ol lieing Jdiagrions.

23.1.3 Read Logic — The wead logic {Frpaes 2297 vovilos e sead dals and BT TR dapets by delermine
whether 3 d=ta racord or a Tile roath reeond is B=ing remi el alse checks Sor parily, CRC, oz LRC erroms.

The vevord @ e wrask e lesGon lopge demobes the chimactens o and peoennes cacpols accordiongy, Tk dleodng
v MOT at the 2nd nl the previsns noeralion nd The pserion nd 3L gl 1 beboniog oi the surent opeztion sere
ter initialize the ’r||'.|;|,: arped e 1odls,

‘The Lopic decodes chorazlers read us well as the formut in which they ars cecordad. LE & e madk reeoed is gzneated
[ fil= mork chueasrter folowsd by cighe blank characeer frame: and an LEC character), a1l four cutpots wre asscrted.
indicitiog thet & pecord has been detcoted wnd thot cecord wae g flde mack. The thec: owspute o the controller
Urivers serve (o notily the eontepllzr thae o fite mack veoord has heen decected. The RECORD ACT output 2nablc
U shultowo covater in the control loge, I 2 dute cecord bs detected (thees or more dara characrers followed by a
CRC and sm LELY, UMK iz clrared, EECORD ACT is assorted, sud FILL MARK DFTLECTED and FLGLIT SEACLS
isrmain cleare].
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waes tha choraclar eall o ppusmie s 11.1|:i_|,}' bil s sl lend b b PLY N Lrean Eu[ll,ll._ ﬂ]_i::! CUMPITes Ik 'pug'j,h- L4t
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e and vy rEl mep ol the pacneds heicls, gs shown e Figare 2 14 While the migrie 7 heods am maoine Luesd sn
LRGel TRy leemaliom elawss mol pweeed 2500 imde resns e, i s 'irr_'|_'-||:rl:|'-|l Lo cesrresct for il nlkp=weine The okew woros. Lhs
it ol el e ey canse srroms Ferne the resding o Db on comipalibis systens,
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ke shew coused by the phesical charactenistizs of Lhe bead shounld 2ot Be confised with isimuih or with Lha skew
s by e meisaligeiese o7 the whale maencis hrad with respest o the Lpe path, shown in Figae 2-14.
Acmath an be eorsectzd By aticeing the read hieed to be perpendivalar fu the lape path asivg 1 .kew nsaztor
Tapk - i lape whrer by a spesial machune squipged with o tul-wddth write beod selpefectlbe perpeadicalar o che
l=pe- The head alignng prozedure is made particulady simpls by e s ol e optinnal tesr paned, a2 descrbed o
Fari 1, Chaseree 5 of tis manaal.

Waile azinonth can be covested By monually adjuacng the position of the mml kel The szew caused by the
paclebisy Dibmmnze between the weite head and read hewd mwst be correcied elscirodcsliy, This s dane by
delivivg, the shapnels with wspect 10 a fooed reforcacs 2o that all the Bis of ihe charler a e siredieeasly.

Curresnlinnal skew correction methods employ adjustable dedays suppliad by anabog cinoudieg i te ead siicaits,
While thizse metheads comnpensile e e skew of the characier awitien on ape by the sume mecting, Thes e et
correrl The chimoler jlaell as i s wiillen oo tape, comseguently whan the 1ape s cead onoa dilTereot zpnckine, Hhe
skew B ooororoeted, Alw e delivs senemalal by anzlop circoits are sobgeet to drifd and may regaire periodivag
teLljusimenl,

I this tape undt, che skewe corme don profderns ate overcome by wide Jezkenang cicciats, sheem o Fapurs 2-13, The
meda eamganznt of 180 deskewing ciccnil is o divicde Tv-18 coanten chiscked by a enstal-denved frequaney F. o 52
1imas che dato mt: Coznerated on he desry Hong o ade). The coenler of zhaenel T s peeset oo the coeng of cizht,
sapplving o tixed 304 chaceoter delay, The pazallel dnputs of e conles of the cther eight chaansls ore agjustable
usina 8 e of four switches Far sl conner, woreing e skew delay of 2acl chanucl oo 1032 character jocromenis,
Lach nead is precested and tha switcl positions are delermired o compeeate for any dewaton fram paraleisn
berorecn the wiite and e read mps, vsing chaomesl Pas o relerenes, Onee The bead oieztalied coa nzchioe aad the
writs srpl T cwdtches ate set, the swiick positinns shoeld nat B2 chamaed Ter che Tz af The magnstic head, e
swilih posibinnes zee displieed oo Lape fuside e racking, T the oeageete: head s replaced, che sepliseament el o
pretssced in (he oy awd s sopplisd wilk o new b showing e gwitch positions required o compensaie wr he
sharcteristics ul Hie e bl

The dizilal wiire deskewrp methad enzoies that the sharacier waitten on faps his miime o <kew, Boremsdng, The
ceanzlihilivg ol tapees halwean diTeenn tape tnspocts. Using deial cieraiiny with g covatalconimalted velkrences
Negency preovices T higk depese ul pesicien aad stabulity foo all skea adjustnirer.

Tiiz meie elecrsomecs gecuon alzo ncicdes twe wioe data stoo@e Qufter wlueh tocks the wiite amplifies g=2ogs.
annd & weritz aniplifior ceset cireic o slear all wrile amiilier ip- Tops The wrils acmlities e iz e twits the
LEC cimuter. Durmg, a write teat mode, initizted By the tes? paael with the reconder of Hline, e ecile elaction’ s
penztates ar all 1z tean pattern on taps dorived from 2 covstal-contoolled relfaoense Fregeency I."l'.‘ I, sacppilied ficn the
delay Limning sooddle in 2 rzad sleebaaies. The teat patoecn can be usad to st (R write deskewivp, o5 we2l! 3 the
cbher Ninetions af the data ele corics.

23142 Read Fleetroonies — The Tuneticer, of the read alectromes is o3 eemvere che doks recosases] froen the lape inoe
digitizod waveforing, deskew i, and supply i oo the adastar logiy with s resportive el serobe. Tl reet slect ronics
alsee detest the wilevczeond gepoand exeessive skee, The components campoising e oead soection isehuie the
magnetae soad head e Read Preaaplfe: Type 3050 wodvle, Deluy Timing Type G843 cmedale, Heal
Aviplidier il pping, Cantial Tepe A0 madile. a0d a paw of Quad Bead Amplitier Tepe 4178 meedules DPipa=s 200
it a functong: Bluek dagianad S @ad seclicn, shavang the ezocral 2izna o actwecn The sunds.

Tz oow lovel analug siprals. s e ueder of wens ol milivole, oz zapplod tcom the ooad houd e the el
avcan:plit2s modiule where they e lnesly cmplified v an outper soltage fadused by g potcrcomzen for vach
aend panpnilicr s ol approsinelele 3% peat 20 oezl in 00 chaacie fin NTAD read aperazon, Tac ampliicd
anadnz mzeas e chen sapnied by e oeee osod onglifien sbees, siehio o which e Teested enothe guasl scad
cirahiticr ceaalalzs sefila tkal ol chavoel 1Py lecaleg] oo s el :|r|'.|'||iI"il-:r_"-.:|i|'|-':'i|.;zh conhia' soendulie, Racl, read
apazlifien stawe include s o ek delection cincwil. o Glleing nebwre X, o oatizar date eepister, and a polse gerzraoeT.
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The sl sigrals oo the preanpdilicn are derecied ouly when ey exceed the positess or nzgacove elipping levels
prawidel by e el ampliiecclpping contmol meadalzs Ther are than aszlified and pesk defeciedt, wilk g
reud gz |Ii_:'iI.i..-'|1-:| wierlimns o .'|'ir|'ir|f; ||r3:|:fll.'|~-;-l;;_'|ir|_.-: Irmsilt nes correspaiing ba Lhe [luilk- 1t Lhe 'irIE:iI| ::|'-.'|I|||_J.
wigniels, eop., | oBitls o ihs MISLL cete T (Ii_f:ili'.-':_:n:l witenlormy are wprll_iul,.’ Lo [ lerin g res bk wehich slinpin ales
sputions prles betwesn iomsidons. The Gk el sl ek 85 her storsd i egisler aned peaenies @ PLLSE
OUT o tlee dslay winng neodul:. Fallowing the siocw delay, the deiay treiny casd sapolics o LATA TRAMEULE
curzut to clock the data regizoers of @l aing chainnzls simucta ey sapplying the data shacacoet und read sl oo
the incertase,

Wihen e e is deiecied wed the Dzngpoet s emmmandzd e the adapter Jopss wo oceend o block, the read smplifer
clivepingg levels o twitcled  astcwaticolly by the cadl anpcilice felippiag oo modade o maaeizz the
recovealilily of [rlilrllu'il'\lil_l_l.' teveerdal ool The -\_"I'i[l[l'ill;-'I lesnres 5 zpra2 k!‘.[ll acfnal o the Tst cosads oo L seesnd
rersd Lhew gre swjizher? (o ovwper Tewels ino o= Lo maizoger E'.i':'ﬁ'\-'ih-i."! Tatlial Joswesdts, 1T Lhe hlaskh is sl in e 2ied
i k] reread s oozl (he -.;]j[l'_pjni_-; | ES R | T TR TN L ,'|_'i3||_:r el Lo Efjirrinaibe ruhﬁil'-le haseline :%[uk.‘:m..
Lcing weud-ife r-writy opcritions, Jiger cippiag levels aec ased.

Thz dclay tinwre wedels coraing cirerony conincn B all e chucoels, [ obwliodss o crgs o i rolled sssZialoe
ard dovidar necaork wlich prodacs: e syochionmes clocks vaed in che skea deoley ncrorosk. the data airobe
ameration. the azp detest nebwok, and aocalso sappoicd oo che Wode Amplbcr Tesc 35898 medelc o zxncrats oic
write s patiern. The aoeslal-contimlled 2 locks sngae legh pecsson me the poerfamesinc: of Sl daia synchronszed
Amenons.
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CHAPTER 3
DETAILED LOGIC DESCRIPTIONS

3l INTRODUCTION

Thia chaplac containg circwit deserdptlons of thr individuat cizcwit cards comprising the TS0S DECnwgtupe
Transport. Module layvout drawiog are provided with csch descrption. {See cngioecrop drawing ter module
seliemiatics.} The deecriptions aec amangcd by tunceional aroup as listed belowr

Functicnal Gronp Madundr Mone aud Torps:
Adaptcr Lopee A Adspdcr

Civerall Muslel 9THI Prwar Supply

Contrd Eleciyomics Type 3842 Interfapy Contesl

Type 3843 Tape Motion Controls including Pushbotion Contred. Main
Contral Panel, and Test Panct

Tyae 345 Ramp Cencrakar
Type 3844 Scnzor Amplifier Deiver
Typ: 4013 Connector Boord

B=rvnn Syalﬂm ']'],'Pﬂ AW Servik l';reampljﬁrr
Type 4218 Magpnl
Read Rlectronics Type 3860 Trata Tenmmndtos

Type 3031 Read Proarmpl [ficr

Tyrpea 3845 Read Control Logic Inchuding Delay Tamning,
Type d 1 T Cad Rzad Argalifier

Type 4179 Read Aniplifier /b pming Control

Writo Elacoronics Tope 3348 Write Arwplifier

3-1
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NOTES TO TEANSFORT SCHEMATIC DIAGRAMS

zim comeenlions hnvg been obseread i propuring s:hoemacics Joc this manual;

-1

Rosizbor wiiues are iwven in ohms, 1 wadans i gospazitied, the rasstor may be cicher 14 o0 152 W

Capacitor vaines may be geecn o pueofarada o mizrofumds. Theas valucs for saczeh neither desiznaticn 3
piovided are sssensed oo B abenoos rong 2iccwit fueetion, Filter copaaitors on acrtain sepply Lings do
nat lave ogie signafizasce. Tnogeneral, they are not saown o schemacics. On PCboard sdkszozens, they
ans designaced as CF.

Moy, T powers conmselioms ae e oins L4 A5 W and 7 (giouand) For Dd-pin packages, anl 1h
(23 Wi & Qermernd) For Téequen meiges. Some T05 (7276, T192. T490, Tor eswnple) bave prowsrs
cimmectinme o zin 3 CER R il pin 1O {aimaned s Opecgsonal soplfes a the f-pin paclaee lisee:
JowEr sormes iong o [l:'1' I 0 Ve ol [|i|| i I'+"|."q_'|:_;l. Crovwes comsnechinms ary vl shinwe o lesc l|:-:'}' iFE
anredarndapd

Where rnlliple inpols sre e Toegiher only ane o oy be decignated on the sehemale.

Urissed fnpabs that are gz bigh sre ool vorenally ivdicabed unless the connezlion bos e s e e,

Frome amd 1o desiprigtion ane jmienidad i gesribe dnpts anad iulpeds oniy. The sares siad oy be
sommer b=l g severl olper :‘_.1,1'i'||:“i Ticel SFrvans smoe Al Licwhin A g,

Al oy e it Tromy red L elesdprintions are as Dol

i | Cortinl Tnceriaze

TR Thashhitdiom Contimil
1ei: T Cemerador
SA fevzor ArmpliRenThive
nT Tty Timing
AT, Teead Araplifiei/Clipping Toawel
T=a Thuad Bead Aunolific
1 Foowr-Clannzl Wice Analidizr
Waz2 Five-Chaitne] Woite Aumplifici

Prainve leseic is shown fon sl sefeenal conasztions. Iateifass comections are reen true but the har iz
annille.

|'|l:'.|'l|r.-||r|,| virguil swxpheds conliin 2 cirguil -IJ'!‘-".-:iE'.'IUII'!i'f 1hin |.'||rr:'.;-.'_[l:'||||;|:-; Iin the rurphieT silkseresned cnle
whter cimouln medinde ghose g undeclingd vumber repracen g e 10 Lype.

e LU bvpr ceobes i abboeviated aod omits the poziioos of e manuGicluper's seps nonsher perfajsing
to vase und voeudor Mdeniification. Fucther, singe the TTL 700 serics mokes ap mnost of the cinendooy, e
T4 is emitted on theae, Thas a 907 desippation indicates o 7400 gued Preo-inpa BAMD e, dawis
lostramcnes” camaplcore pat number is SBT400%, In mvldtunclional units ioslose arosm@coe, the seps
desipnation may o cantoed. The ovps deawpnation may appear gatalide che sembol iF the sembes s too
arnall.

Miltary Standacd 3060 0z the basz for lome symbols. Additional conventiops ury shoewn aclow,

AT

f et e = e Tem



L,

11.

1L

1
Ld.

15

e L A i = e o = e e e

Purr 17

Lige itnlicales buffer or power driyer

Trigngie ind~
callF s HIn S
1o mlere [in Lhia
cage poeirlve)

Sernleondoctor fypes oo sthernadics may be replaced by theic fuoclienal equivalents. IF noet indicaled,
dicddes ore LS91L4, NPM traoeiztors acc 202714, and PP tramsistors o MEBSGSLT.

Lnless olhenvice specifisd, Lht-cmitting diodes ame FLYEOZ o7 equeivaleat,

Mleabiale comnecior pis ane showm as

—5E

whers no turther connoction o shown on the schematic, and as

22
_,.,.,C._

wheo therre is 4 conneetion shoean.

Whero an input is rcprescnced By oo aoew iostead of & complete lioe, the Dpes souce 5 desisnatcd
Whoro outpruts are a0 shown, their destinations may noc be shogn,

Seane gzleeratics of mndides iveiude cerain 2gtarnal elermen whicl wid in andersiamding the sieit
fwiction. le tha csse, atl the conneciions Lo the eberaenl iy nat le shosan in the interesti ul clirily.

The Tollowing syenbod designates o ezt pont oroeaded an e rmodade. Tettees procecd Troms the top 1o
the ottasn ol the sard wilh the wooraa] st poied, i peescnt, 25 e bodone-most eaminal.
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ik Bocket Erocondls aee dosignaied with nonds- Do Zurnpn it e Somed v areg] Letlers Tor vivuil sy
crrmec i when = dealdesdded sookel s csecl These pre the desSprations on (he sucker When o
sinpladiden] socksl s provdded, al! connectiong ane desigpeded Byl regacdless of whick side of the
boamd e e on the eich, Leders jollowe b 22-pin sehabel, ABCDEFILKI MREPRSTEVWAEYZ,
numbers aoc 1 toeosh 220

53 TYPE M5920 ADAPTER CIRCUIT DESCRIPTTON

The feclmwing muagiaphis piosvels derdiled eicen dessnptaong on thasc potions aof the adapten eec whahgperZaon

Lovnque ar Focrples npeiation. Fach deseaption eovars @ Doneticaal bdne on the eontal lagic, weoene oge, gicd nead
lggr Fucetooai Block dagions wiid s Litled accaalingle. The eaenits desceibed are Tisted s fallows:

Fuitie tinaral Aeca Circait Engircering Deavine Belcrenss
Cioirol Loz Clowle Lopic I

Coitral Legic BerudWoiee Contrel Logic § ROM ! Delny Couatar) ns

Cootral Liaic Srutdowns Lom . | 4

Wrroee Loy Wrine Strobe Gepzridon I

Wy Laasive Fpcued snd Tape Mark Deieg o Lighs 11101

A5 Llack [.|¢i¢

the Liock Towge csmerutes cone L KRIEE qulse towdns wehich ane 180 deazcss oyl of phage. Soe dhe fiming divemm or
“omic aperatian and tianne spesticatans §Fgmee 210,

s ez UL I UL LU U i i i g

a1 sz l I I ] { l I I 1 | l I 1 I 1 [ L

ey S 1 1. L
I. b }
rezpgin R -IF|~ i 'l - M
FFi Ay A —_l_;_;—l—L_m
. s d g
FrzidsA ___ -/ | H IIT
FF27al H d_:-'.-_“ | -_J I
i p-——————-—ictidaias |
— ' ! ] I_L
S BOCE BLE - H
k1 H—l-l'qi-' Bhad - Fl

Fice 3-0 Clock Loeie Tuwian

350 HendMWiite Controd Logie (RO Theloy Counter)

The foileesny pagranns aleseche he readfacte contrel logc celative to tywen ditfecenn operations: o writ

operannt etz el ali-lioe vueialion (eagmecrng doawmng DAL

£



Fiper i

3521 Write Operudoen — To igitisre 5 weite opontion. O WERE 13 and O FWED 11 ot e esenied by the
conrraler, When SLF L asserts, the Polluwing onersitions socuroL e res disrile aoniie beayic.

1. The BOM is sddoessed cad (he poocer vognl iy ondpul e the tebae comtar, The sogsil soes
avennfapce with e ips aosition relaiee oot HOTL T the sipe s osilizoed al e BOT MROT H
amseTied b the dedice conpler 3z w2l Lo 230000,

2 1z motion enable -t iz 5o

3 Theloead delay counter onc-saot (E2T7-5] js tiupcrcd and LOALY DELAY UTE e

Assanaiag the taps o5 positicned a1 BOT, the assertien of DOAD DELAY CTE L loadys the delay counlsr oo cann
af 28000s wing the ot froan the ROM and BWNI 1L Noce that coes ooc 2oadad juto the Ties ) 203 seongd mgs!
sagailicant hits CEC3 aoad 1020 o0 Pad T of rthe delay cocndcn doe oo the gasertion of SET L The lead doley counlasy
erietghl Wees resels amn sats the nealinn Tp-Mop, asie ling MOT H. Thus REATING H coeoies coared, TIAL PLEQ
Lhar cling ks The delae conmier For 3RG07 s, e seeeand sres i <gniiics el bowo? Pae Teod the deley couales setas and
RIATHEGE LE aemerts, The resdferile cooloml Jugis ceamins inothis st amnil BT CTEAT (13 W oo aszees b the
shutioan leaic. i

The asgortion of BL CLE (ip ED Louda the delay courler wiil o decedvmation delay using the OB corgun BRMID L

gels 1ot nost anibicant hits (B2 aad B35 of Pact Dot the delay counner beeawse SET L s cleagel. TEME PRS O
L then clocks the delay for 2o, the et signifizant nt (B33 s reset. and che molion eqabls: Dip-tlop {B25230 5
veact. Rescrting the roobon enalle iAo asacts CEEAT MWMOT L, which sesets che roozion Blip-iep, herds
cleating MOT H and iz PAT-WOE H aatpuat ta the e transgot, The tenzpoct Degins to atap the sape TLIML
FLS @ L thon alacks the delay coaater fn 32 mis (gliovang cme for the tonsgors foostos che tapel, ond INCELET
DELAY CAHINT TLoasecrta, anlubiting the clock mgit to the delsy conntor and sszersime DREIVLE S©IPPLLY L
Azzerrion of ORTVE STOPPED T porises tlee e motion atatoa Igzic thot pe decclzeation deagy has 2x2ined.

3322 Rewind Qff-Line Cporulisn — To jwiriute a rewind otf-line opeciciomn, O BWMID L gl O WD EE st be
issuried By the conlroler. Whan © 50T H aseorts, the tullowine opeziicns oocur:

1. The MOM is wldreszed 2od aslop eount 3s eolpul lthe Jelay counler.

The rrinnfien emable tp-lop (s

ad

Thy sd-line oreshot {633-15 s fiimneresd, usserting QFT-LINE FLS Lo (ke Gipg tminepaorl.

4. The cewind pulsc cnc<het {E27-13] b frizosred, aseocting EWHLD PLS H Lo the fape cunspurt.

th

Thelocd delay counter ane-shior (B37-5] i trigmered, ssaereing LOAD DELAY CTH L

The asmetion of LOATH DELAY CTR 1. loads the delay cooator with 2 goop cowne, 1.2, the eowncer is ser 5o thar
DRIVE STOPTETY L aweres, When the hoad detae coarocn oneshed reseta, the motion Toptlop s held i che reecr
state by RSN TLE H. Thos MOTTON H rensanes cleared, DRTVE STOPPEE L oromaans asmcried. and the toae 55
vcwoond B the BOT.

32 Swbdown Logic | Biineering Trawing b4

Taz gliatdiman: LT P wep Bl whee EFCEOHETY ACTTWE T siesaele o] DRITTNG T, clears. ¥HE1h Thoes conulitin
-.-ei’_-nhl'ix|||:-:|, EE TS T F eclocks The slyaldomr sonnier Iigiree=, 1l conmier iy aTEa e Troan L||l|'||i1|J_: ]_:-.'-L-:l ]
st ol Liwilialy by DO BD SRR L (commposits rad sieobe] whizh s aeaeated rach sims BL STRB EE (Tead
strobie ] 3y received. ARer the Juse bie chozector is cead, thess s o gap of four dhacaccer times betese the CRC
rhiriwler is ead. Ducog st e the shardewa covinccr roaches o coant of 3, ths CRC fip-Nop §EG]-5) i set, and




P TIF

CHC BLY TIME (10 H zesermss Acvead slenbe s then recaiva] doe Lo the CRC chars e and COBMP BDSTRE L asscris
wn sl ghe shwedown coance again . When COMP RED STRI L sgearns high, the CRC Zip-flop 5 eest and the
LR Miz- Zea (L45-5) 6 et asseonng LI WD TTME (1110, The countes (hea sounts 1o 3 acan. bt this tee TRE
W1 TIME 117 folda e CRE Mp-Con i e el s'ie. Another 1oad strobe §s then reezived dee e the TRE
clhorzeter, and SO R ST RE L oasseres - oafe, clesdre ths sheslown counter, Whon COME BD STRB Loolzas, the
B Mz op someset and Aae EOR Sipflop 1BA39) 5 a0l Mote tiat the ead steobe sscfiong frons e B0
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APPENDIX A

TRANSPORT SIGNAL DESCRIPTIONS
AND INTERFACE INFORMATION

A1 INPUT SIGNALS

Al commands from and to the inpatfoutpur caniector ane procondiconsd by leadice the cizzhone and slacing il
on-luae nzing the ot pancl conomals, The next coaunands =o1 s the reemder.

A1 Selup Commands
Hipnal

Trimsport Bclec:
{SLT)

Pty ensily Selsel
115

(T Lionsibe Dolyd
L 'l'a.]'le e licn Crimmangs
Sipmal

LT
FO%N
{Chptiong.)

Svnzhownnas Forwanl
Csanarsim e

(SF)

o acTionnws Feverac
Comimand
{5R]

Fin M.

Fl-l

r-n

Pin X,

PL-B

[ L

Fl-F

D pi o

Adevz] thot whon truc enablzs @il the adapoer dovees and roce vers
i the trapsport. thas commecng e traagposn e the conmlicr,
The tronapost neass also be op<ne, 2od SLT st be tiee o the
curize wIite secucnes (vndl fape motion stossh The SLT Tee:l
miry be comoved o disconnoen the maching Bram 1he aysien, Th
toaching will remain in the laat condinon sstehihished by SWE

LCszd when the TRANSPOIRT DERELTY SELECT awite™ dan 1t
romoty pesition. When oue, thes Zewal gelecs the high read
denzity §dual deaaity b

Doseriprion

A level Lhal whey r-ns gordivinrs AEprErale giisaileyg A s
Lranspo-t T alloea npinting: lf'rr*-.'.-]'ili]LE_!j al u selecied oooord., The
trmspurl snws, b dn IRe wtite modz of operatica o atilizs e
RS N EHE T e

A lwesl that when ome, with e oanseart reade aed oelivs,
vanscs nesc roomove torward at che spociticd sooed. When the
Tewal o Fylss, taoe mosion mgs down and ceases.,

Al hat owhan e, with e canspon scady and on-sne,
VLRSS ARE D mer B pewengy irscion A the spenifed spced.
Whan thae el poes Tasey taps ooosicn seazce. L the load paiac
acaher i let=eied o= o REC the SWC wil be tereinated. [F
an SR i miver when e epr 05 oat the Lood poict. oowalt be
g,




Hignal Fin Mo,

Rewdin  Cumirnarad Tl-H
{14WC)

ALY Write Commands

Bignal Pln Mo

Qet Write Sialus TPi-KE
(5WR)

Wrile Dt Inpuls

WP T2-1.
Wi P2nd
Wi e
wpz F2-r
wo3 F2-RR
w4 F15
WIS FLT
W, Fxu
WY PEy
Write [la Sizobe “F2A
(WD
Write Ariplifzzr Besct B2-C
[TWATLSY

Lgre 1N
[Droscaiyrfion

A prelzz inper will ewind the tape st e lead point and stop.
The ranspart ®ill Shen iniciate a Toad foreeard soquence and
sebur rthe rapz to the load pownc warker. This inpat witl bz
avurpied only i the load posnl aatpol i Gelse, The tsmeport g
et sk orlagre while rewind i <G00 inoprocess, Hewdned il
vunlinoes nocmally.

Desevdptiomn

A levd that muest e toue at the leading edaz of an 3R (or RUK
and FWDY when the wiite mode of operation iz sequaced. and
rnIsE remam ioga for a minleuam of 10w after the leading odge
al the SFC Gor B3N and FOD. 5WE s sanepled ar che Leoading
edug o e BFD o BRO {ne U arcd FATHL, mgeling 1he
regdrile Mip-MTup b the appooprate <tz Teternal interhecks i
the QEONMSTIL Al prevent writing in Lhe reverse direston, when
ihe write euahle rng womsing, whea the tape ondc s aTEne,
when loaling tioa load point. and duriee 3 ceeaind

These sre levely (bt 37 troe 38 WTHE Cirne will esall o2 Pux
[rsmsilivn being recordsed on e (lrnsperdis dn e wiide rende ).
M inpais miegst beeer sertled 005 i bofoie the teasting edee of
by WS pulse aod muse remin suiescsn: 008 as seyond the
trailing cdpe of the WS pulsy, The CROU I wril leo by poosdaling
the wormect dite charavtor togeiher with o WES doer chaneis
times oiter the Last i chiractes of the pweond,

The LECC is writton vsiog the WAL sienal. The 1LRLL can also
be writtzn by providing the corresd daty shareeier oz ther with a
WTE. IM rhe TROC i written (DATAWDS) in chis manuer, o
WARS shoodd e poven anz characoer thoe after the LROC
eusine praper TRG ernsuce oucass of dita Inpus eior,

A pudize 0T 2 s neninal wlith for cach charactor o be wiirtcn.
Wriliny, sszcors e the leading edae of the WTH. WIS may e a
1 mivizoum, 5ous wasinae pase. Data dnpars mist hase
seljed Vom k. Jeasl 15 g belore Lhe lexding adge of WTIS amd
romain quiscend Jor a! least 0.3 0% bewond Lhe arailfog, edae.

A prlze ol 2 s aominal widlk thal, wher ince, w@ess Lhe wiite
wmwkilTer cincpils o e leacing edpe Tha jopose of g line i
ha =oule wricior ol e fvngitioding reckoqdanay check charsetee
{1LACEY ) the el of a recmisd, This anawrzs that all tracka acc
properiy enteed inan inersennd pas ([ROL

T oa cote-szck svztem. the leading edaz of thy WARS puls
shiould Be cight character tines 2fter the leading 2due of the WIK
assaciared with the Jazs dara churacier in the bBlck {fou
chametor tinaes after the CROC s wiilleo),
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A1 Read Commanals

A reudsifler-write machine wili always have read selectad When weits is seloeted {3WS). the data just writoon will be
ead back wiinyg o high Uireshodd level o e read amplifies, When 3W3 s false. $he normal theeshald iz applicd m
the reud ampliliers,

E.ignal Pin Mo, D-.-‘u."ri.p[il:lr'l
Agbarnatic Clippg 35 Whet b, this lewe! owersidez the awroratie slipping Tawval
Level THsahle eleciromics and Tiolds the scad clectraales in the normal 2lipping
(ACLD] lewel.

A5 Shatdown Lammweds

The wse of o gven mapgneli: Lape vuil gy Be renuinated by an cff-line command. Onee thie command is glven, the
lupe unit ooy e cetummed o an .ai_l_‘l:'lpl_e;r conmaand coly by ripeiaking the Tronit '|J|3I'II'.'=. O T.TNE switsh.

Syl I"in M, Thees b i o
O Lioe Cummamid "n-L A level o polse (oiviren width 3 us) el resets the on-ine
(L) (ipr Mop do the e state, placing e rimsporl wmder man el

sontrol, LU i pted omby by SELECT in the oaosport o,
dllowing an OFFC to be givcn while 2 rewind &5 in propreas. An
OFFC ahould b sepurated trom o ewwnd conumand by st Jeast
3 pa.

A2 INTERFACE OINITUT STGNALS

Al v lput signids are enbf2d ooly whaeo e tope trunsport is en-ling sod selected,

ALY Stgs Qulpals

Sipnal FPin Mo, Doscription
Cineddne Fi-pl A L] that & true when the vodine Hig-Hop iz act. When truc.
((INT ) il transperd i vnder ramots cootoal. When falac, the transpoct is
noddcr local cootral.
Tramspurl Beady FI-T A lewgl char is froe wheon the tape trangpord is o tape: that is,
(RIFY] whcn the initial lad sequence @ complete and the tranzpor I3

aor rewinding, Yaco tooc, the tramsmort is oceads oo reccive 2
Talooee colrimand.

High Deasily [oclicator Fi-I; A Jevel that 3s o ooly whao e liph-densicy mode of operation

(L) is salovted.

(1] NRencisy Oolyd

Fiile Traateci r-r A =] the iy tous oduen o rzel ol ape withont a weile cnoble dogr

(LT s meranted on the crangport supply dor £e) huh.

Wrile Lpahle FI-5 A fewdl thar is true whes aeel ol tape wlih a write enahle ring §5

{WFN) mountzd an the imnzgEent supply (oo filed b, Opposils ol e
nrodest.

A




Sionil

Laad Paart
[T.T2I%

T:lP: Hurmi;n‘!.e

(RN

End-ut-Tope
(BOT)

Rewinding
(LW

A2 Read Ouipus

Fin M,

PI-B

™m-v

Pl-U

Farr 07

Iilt-sl.'ripliml

A lrwel that 5 trwe when the lood poist marker s ooder the
pliotosenzsar atd the transpoirt @ ol rewinding. Al recefpl ol
ain SFC. the siznal vall reman wue weel the load poent markes
lewves e ofudosense arep. (Circeitry using s oubpul suould?
il s the lrapsiiions Lol Trom e tros stale)

This ix a leval tharis Irws when Eape 1% haiu_i: jrentel prer (1) e R
connol amd rermzing b el ‘.E.PE nwsbion il ceme). [T|'||,:||:|.|E:1
lorwimd, revezse, o pewind Lype mulion.)

Alewel [hal Is 4ruee for the ducuion of ihe LY mackse, (Covuily
uging thia vuiput should ool use the trunsitions 10 oot foso the
true scata.

M lewel that is troc oaly wlhen the eansport is cngaacd in a sowind
operigion  or elurting o the bsd  poinds (Ges Do
approxima eely 5 ps alter o rewind commind & pgvend

Mo ouzputs ars present at all ooes dn dpe unins whe o deal gap head i osed {oead aften write) Fre Sigh Ueshonl
Lrval ds selecied inceroally when BWH 35 selecled. Inoa ooadfwrile wps wrdl (sinpdesis headh, md ootpuls are
inhEbired welcn S¥E is o,

Simal

Eiud Duta Strobe
(RDS]

[Fesid Grap Thetect
{R{:AT)

Fim Mo,

F:-B

N

I:l-t':\.l.-.ripl'ilm

A pulse of 2 1@ mininmum wddth tor coch dacy charster read Som
tap:. Althouash the wverase cme bodween o read duti sioebo: is

7 faee] = | Eia-dl
wleenc

s = lape speed =0 inches por secand
il = wlensiy charactors o inch

the minimum fims bebween conseeodive el dala strobes iy Ly
than this fizuee dee to skew aod Bt coewding sifacis, A
puarantred gafc value for the mikinwm dme is 12 15,

A lewe] thar is s apgroccicioely nine chogacber spavings atcr
the Jasd data byte, and rewaios touc wned dhe et data byoe of the

silbieguent data blo:k.

NOTE
TOEs leved will be tmie whencvor Lape moticm is wb =k,

Al



Signal

Fead Thia Tayal
[xTalx
KIH
El1]
EL¥2
KIXs
[FpXl
El}5
FLk:
RI}T

Pin M.

pPi-l
Ps-3
P34
P35
pi-n
Fi-l
Pi-l
PR3-l
Pi-1

Fare 108
[heecripliong

Mins slwiivisrs g provided. widch art 55w onceatae réal
Ueskewing bullzr, Lack cutput i3 a Tevol thar change. tu the
Appropriale slule spprogimyulely 1 ope Betoes che osad fate sernhe
anl remazins in thar stce ontil 1 e bafore the ssw read g
sirgbe. Ll Jines octurn to Faize condition w the TR when Lape
rungun <topy, regicdless al the last characocr cesd.

T is pecvmomeoded (hit coud duta serobeg and the read pag datect
i dgmored durine the fist cead or wriie ogeration fior o
anl wr fyoms oalier the Joad peint outpuot goes false, whae
T2 = 10000 O = speed ol tipe umnif).

The reind zip in a ceadsfter-wite tape voer i dowustream T
Lhe wrile mp. [hes whan the weitc gap is initially anergized, the
] ppp iy detest o fiux chanpe deseoding on fie initial st
ol magne lism v e g,

AJ SUMMARY OF INTERFACE CHARACTERISTICS

Fipure A-L chows the Inciiom of comnes boes ynd pin oumbers with ainal nanes.
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WRITE CONNECTOR K2

Ground

B 00w M LR b Gk —

Frtrot

It

Tt

Signal

Wirite Cigta Siroby

M. C.

Writ= Ampaifier Heset
Mot Lkzed

Rat Lkscd

ot Ll

Pdiat LHrd

Ml Llgeel

M Lisid

Witile Cela Cligrsnsl 7
Wirity Dwiy Cnaroml O
Wirite Cwby Channul 1
Wiy Db Cliannml 2
Write Dyt Channel 5
Wirite Caza Chenrel 4
Wity Duts Chanrel B
Writd Dluly Cheannsl &
Write Dgin Channal T

COMTROL SOMMNECTOA 11

0]~ AN b L g =

Spara
Clynrward 17
Sy nheonaua Fosaar]

- Mm1a Donslny Salacs

Sy Mihoncn i Ryt
Data Dersicy Frellcainy
Regmsim] G- pra e
Sale

Sl WiriTa 3o

Mr=mnnie

WiDS

waRS

WOF

W
oz
L
Wi
D3
WLE
WL

(WL
BFC
105
ARLC
nl
A2
LT
Gl

Artive

oo 4Ny TTEaaEr

[
okl Bo= D X gh N e b

05

15
12
18

-
Lr

11 2053

CONTROL CONNECTOR 21 {Cam

Groumd Fignal Mremanpes
10 4. OIT-Lifg Commesrnl OFFC
11 = n-Lire Commard OHNL
12 —+ [teainding AW
13 —+ Fl& Protect ’ FFT°
14 =+ Load #aint (AN
15 — INrlTe Enakdc Wen
16 = Trrsport Roasy Rroy
17 ~ End-nt-Tapa ECI
1k » Taps Rixaning Bl

MEAD COMMNECTOR J2
F-Y + FRasel [ace Chaanrell P AP
G » RAasad DRtk Siraba R[S
c v Fesud Diare Chipnewl 0 A
L= v Rasa] Dota Choanral 1 RO
E Bl L]
F -+ &ioma TNiachila
H Mot Lks=d
J =+ Road Oata Channel 2 BO:
K —+ Pexd L=t Shannel 2 o3
i Mot Used
5 Mot Llsad
] — Gap Doet=ct
[ Mar Lized
R -+ Head Dats Chanres d HLd
5 —+ Heoad Osta Chanr- B A LB
T Pt Liecd
[u} —+ @zad Data Granrel G HLE
W —+ Read Jata Channzl ru?

Fiourz &-1 Summary of Adapler Chomoieris lics
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Wendoe Tk ler

133400354001
T20-1508-001
1H0-ZR0-0E
1R0-2631-U01
TRU-Z747-10H
I kAR T-1LES
THURRELS-LI02
TR0- 3 2- Uik
190k SR 30
190 3344-000
L9034 4001
190 3542001
1004 TR0
1200k L T-00
1R 2040401
1014300001
1042524004
150354 34001
Liv2S000-00i
1o0-4448-001
Log-d-44 101
Lo0-3468-001
LA RN
19024 3410
TARIHT TH)]
25U O
927 RN
T 0001
1510857401
111304001
1931 138400F
151-La3E400E
12 5-00KB-4001
12E0aLs4a0:
1250008-105%
1251140001
I A-L00-001

APPENDIX B

DEC/VENDOR TS03 TRANSPORT

DEC MNuenlwer

2h-Z190%
ZR-Z100kS
2021908
20.2E000
J0-21H04
JR-EiH0
20-234914)
22151
221512

R e ) I

T 21974
Pl R b
2 1140R
2219y
221908
o-a9
20-21920
2011921

221
20-1903
AN
ZR-Z1H2A
2025925
20-2i027
20-2191k
2921924
29-219340
921931

221532
el BT
20214954
20-219355
20-210306
20-21957
20-Z21954d
20-21 1050
20-21940

E-l

PART NUMBERS

Tlescrigriiin

Tupe Pach Aliponer, Lol

Tupe Lriiule

1ea:l Assembly

Ile Protest Asembly

Tups lezmer Awsembly

Headd Preamplifier Module

Hamp Generutor Baodube

Inrerfave Contre] Mo wle

"Tape Maotion Llonrrol

Sepse Amplifier Driver Modude
Wrile Ampiilier (4-Ctrannel b Mol
Write Asenelifier 45-Choonel) Modute
Lhunl Beel Armplifier Moyl

Fead Aplidien' CHyp Conlnsl Wodula
Wae Pid TLH

Servu Traimuli e Mudle

Wollaz Repolaten PUER.

Timing Delay Wexliela

Tes, Tieel

1.El T]':i!,]'.-]u_l.-

Vultage Repulutor Serve Power Amplifier
Module Leeender

Tension Eollcr

Capatan Metor

Spring

O-Fing

Maz Pou

Rezl Wiikr

Swllch

Froken Tape Sensus

Tape Tholo Sensur

Swilich

Faaet Theive Bt {Sapplyv)

Teed Thrive Bell {Take-Th)

Rearimg

Bearing

Cageitzny Puller



Yendor Mumber

27460
143-0114-611
TR 80001
480 22001
[ 5108024002
T15-3625-197
11546111444
11 00001
14&40121-001
14E-0075-001
148-0053-001
148-0102003
148-01 03004
§98-0133-030
195-0]33-01 =

DEC Number

214 ]
Zh3142
29-11943
20-21944
29-2:1945
2921945
2R
29-2 1%k
29-f05 14
2i- 1KY
15-10608
[5-107t2
I'5-10855
IR
D003

Deserip o

‘Fronstomer

ELL¥ ajcchiid 1°LY-102

Thode ME75]

Powat Transdsloe 1802

Fuie Hulner

Capacilior (1AE WET) or Lirgar)
Capacilur (K MET) or lagger)
[lvb KBepair Kit

Fowes Tronmscor MA4E02
Traneistor 2H44110

Trapeistor 2MI055A
Trainzlstor WI-900

Trangistar MJ- 1000

Fuse 2 4—3 AG{115 V)

Fitse 1.5 A—3 AG{230W)

famr
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Your comments and suggestions will help us in our continuous cffort to improve the quality and wsefulness of

our publications.

Whit is vout peneral reastion ter this manuat? In your judgment is it complets, aecurate, well organized, well
wrillen, sle.? 15 i casy 00 Use?

What features are most uselal?

What (avlis do vou Tiad with the manual?

Docs this manual satisty the nesd you think it waes ntencied to satisfy?

Dyacs it satisty povee mesds? Why'!
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DIGITAL EQUIPMENT CORPORATION mﬂgﬂnan WORLDWIDE SALES AND SERVICE
MAIN OFFICE AND PLANT

Maynard, Massachusetts, U.S.A 01754 * Telephone. From Metropoiitan Buston 646-8600 « Eisewhere: (617)-897-5111
TWX: 710-347-0212 Cable: DIGITAL MAYN Telex 94-8457

NORTHEAST

REGIONAL OFFICE:
235 Wyman Street, Waltham, Mass 02154
Telephone: (617)-890-0330'0310 Dataphone: 617-890-3012 or 3013

CONNECTICUT

Meriden

240 Pomeroy Ave ., Meriden, Conn 06540

Telephone: {203)-237-8441/7466 Dataphone  203-237-8205

Fairfield
127% Post Road, Fairfield, Conn 06430
Telephone ([203)-255-5991

NEW YORK

Rochester

130 Allens Creek Road, Rochester. New York
Telephone (716)-461-1700 Dataphone 716-244-1680

Syracuse
6700 Thompsaon Road. Syracuse. New York 13211
Telephone: {315)-437-1593/ 7085 Dataphone: 315-454-4152

MASSACHUSETTS
Mariborgugh

One Iron Way
Marlborough, Mass. 01752
Telephone- {617)-481-7400

MID-ATLANTIC

REGIONAL OFFICE:
U.S. Route 1, Princeton, New lersey 08540
Telepnone: (609)-452-2940

FLORIDA

QOrlando

Suite 130, 7001 Lake Ellenor Drive. Orlando. Florida 32809
Telephone  [305)-851-4450 Dataphone: 305-859-2360

GEORGIA
Atlanta
2815 Clearview Place, Suite 100
Atlanta, Georgia 03040
Telephone: (404)-451-7411

NORTH CAROLINA

Durham/Chapel Hill

Executive Park

3700 Chapel Hill Blvd.

Durham, North Carolina 27707

Telephone: (919)-489-3347 Dataphone: 919-489-.7832

NEW JERSEY

Fairfiald

253 Passaic Ave. , Fairfield. New lersey 07006

Telephone: (201)-227-9280 Dataphone: 201-227-9280
Metuchen

95 Main Street. Metuchen. New Jersey 08840

Telephone- {201).549-4100/ 2000 Dataphone: 201-548-0144

Telex 710-347-0348

Dataphone: 305-859-2360

EUROPEAN HEADQUARTERS

Digital Equipment Corporation International Europe
B1 route de |'Aire

1211 Geneva 28, Switzerland

Telephone: 42 78 50 Telex: 22 883

FRANCE
Digital Equipment France

Centre Silic — Cidex L 225
94533 Runqgis, France
Telephone  B687-23-33

GRENOBLE

Digital Equipment France

Tour Mangin

16 Rue Du Gal Mangin

38100 Grenoble. France

Telephone- {76)-87-58-01 212-32882

GERMAN FEDERAL REPUBLIC
Digital Equipment GmbH

MUNICH

8 Muenchen 13, Wallensteinplatz 2

26840

Telex

Telex

Telephaone 0811-35031 Telex: 524-226
COLOGNE

5 Koeln 4! Aachener Strasse 311
Telephone 0221.44.40-95 Telex B88-2265
Telegram. Flip Chip Koeln

FRANKFURT

6078 Neu-lsenburg 2

Am Forstaus Gravebruch 5.7
Telephone- 0B102-5526 Telex
HANNOVER

3 Hannover, Podbielskistrasse 102
Telephone: 0511-69-70-95 Telex- 922.852
STUTTGART

D-7301 Kemnat. Stuttgart
Marco-Polo-Strasse 1

41-76-82

Telephone  [0771)-45-50-85 Telex B841.722-393
AUSTRIA

Digital Equipment Corporation Ges m b H.
VIENNA

Mariahilferstrasse 136 11580 Vienna 15 Ayustria
Telephone 85 51 86

UNITED KINGDOM
Diqital Equipment Co. Ltd
U K HEADQUARTERS
Fountain House, Butts Cantre
Reading RG! 70ON. England
Telephone (0734) 583555

BIRMINGHAM

Maney Buildings

29/31 Birmingham Rd . Sutton Coldfield
Warwickshire, Enaland
Telephone  021.355-5501
BRISTOL

Fish Poands Rnad Fish Pands
Bristo!l. England BS163H0D
Telephone Bristol 651-431

EFALING
Bilton House, Uxbridge Road. Ealing. London W §
Telephone 01-579-2334 Telex 223

FDINBURGH
Shiel House. Craigsh:!l | wvingston,
West Lothian., Seotland

Telephone 32705 Telex

LONDON

Management House

43 Parker 5t Halhorn London
WwWC 28 5PT. Enqgland
Telephone 01-405.2614/4067
MANCHESTER

Arndate House

Chester Road. Stretford Manchester M3? GRH
Telephane (081)-865-7011 Telex HRERER

Tﬂ e x ﬂ]d—ﬁ???ﬂ

337-060

Tolex

127113

27560

Telex

printed in U.S.A.

DOMESTIC
MID-ATLANTIC (cont.) CENTRAL (cont.)
Princeton MICHIGAN
U.S. Route 1, Princeton, New jersey 08540 Ann Arbor
Telephone {609)-452-2940 Dataphone . 609-452.2940 230 Huron View Boulevard, Ann Arbor, Michigan 48103
e ok Telephone: (313)-761-1150  Dataphone: 313-769-9883

Long Island

! Huntington Quadrangle

Suite 1507 Huntington Station. New York 11746
Telephone (516)-694-4131 (212)-895-8095
Dataphone 516-293-5603

Manhattan

810 7th Ave  22nd Floor
Mew York, NY. 10019
Telephone: (212)-582-1300

PENNSYLVANIA

Philadelphia

Digitat Hall

1740 Walton Road, Blue Bell, Pennsylvania 19422
Telephone: (215)-825-4200

TENNESSEE

Knoxville

6311 Kingston Pike, Suite 21E
Knoxville, Tennessee 37919

Telephone: (615)-588-6571 Dataphone: 615-584-0571

WASHINGTON D C.

Lanham 30 Office Building

4900 Princess Garden Parkway, Lanham, Maryland
Telephone: {301)-455-7900 Dataphone: 301-453-7900 X53

CENTRAL

REGIONAL OFFICE:

1850 Frontage Road. Northbrook, lllinois 60062

Telephone: ([312)-498-2500 Dataphone: 312-438-2500
Ex 78

INDIANA

Indianapolis

21 Beachway Drive, Suite G

indianapalis. Indiana 46224

Telephone: (317}-243-8341 Dataphone: 317-247-1212

ILLINOIS

Chicago

1850 Frontage Road

Northbrook, lliinois 60062 Dataphone: 312-438-2500

LOUISIANA

New Orleags

3100 Ridgelake Drive, Suite 108
Metairie, Louisiana 70002

Telephone: {504)-837-0257 Dataphone: 504-833-2800

Detroit

23777 Greenfield Road
Suite 189

Southfield, Michigan 48075

MINNESOTA

Minneapaolis

8030 Cedar Ave. South, Minneapolis, Minnesota 55420
Telephone  (612)-854-6562-3-4-5 Dataphone: 612-854-1410

MISSOURI
Kansas City
12401 East 43rd Street, Independence, Missouri 64055
Telephone (816)-252-2300 Dataphone: 816-461-3100

St. Lows

Suite 110, 115 Progress Parkway

Maryland Heights, Missouri 63043

Telephone: (314)-878-4310 Dataphone: B16-451-3100

OHIO
Cleveland
2500 Euclid Avenue, Euclid, Ohio 44117

Telephone: (216)-945-8484 Dataphone: 216-946-B477
Dayton

3101 Kettering Boulevard
Dayton, Qhio 45439
Telephone- (513)-294-3323

OKLAHOMA

Tulsa

3140 S. Winston

Winston Sq. Bldg.. Suite 4, Tulsa, Oklahoma 74135
Telephone: (918)-749-4476 Dataphone: 918-749-2714

PENNSYLVANIA

Pittshurgh

400 Penn. Center Boulevard, Pittsburgh, Pennsylvania 15235
Telephone: {412)-243-9404 Dataphone: 412-824-9730

TEXAS

Dallas

Plaza MNarth, Suite 513

2880 LB) Freeway, Dallas, Texas 75234

Telephone: {214)-620-205! Dataphone: 214-620-2061

HOUSTON

6656 Hornwood Drive

Monterey Park, Houston, Texas 77038

Telephone: (713)-777-3471 Dataphone: 713-777-107

WISCONSIN

Milwaukee

8531 West Capitol Drive, Milwaukee, Wisconsin 53222
Telephone: {414)-463-9110 Dataphone: 414-463-9115

Dataphone. 313-557-3063

Dataphone: 513-298-4724

INTERNATIONAL
UNITED KINGDOM (cont.) ISRAEL
READING DEC Systems Computers Ltd.
Fountain House, Butts Centre TEL AVIV

Reading RG1 7TON, England
Telephone: {0734)-583555

NETHERLANDS

Digital Equipment N .V

THE HAGUE

Sir Winston Churchillian 370
Rijswijk/The Hague, Netherlands
Telephone: 94 9220 Telex: 32533

BELGIUM
Digital Equipment NV /S A
BRUSSELS

108 Rue D Arion

1040 Brussels, Belgium
Telephone: 02-139256

SWEDEN

Digital Equipment AB

STOCKHOLM

Englundavagen 7. 171 41 Solna, Sweden
Telephone 98 13 90 Telex 173
Cable Digital Stockholm

NORWAY

Digital Equipment Corp. A/S
OSLO

Trondheimsveien 47

Oslo 5, Norway
Telephone 02/68 34 40

DENMARK

Digital Equipment Aktiebolag
COPENHAGEN

Hellerupveq 66

2900 Hellerup. Denmark

FINLAND

Digital Equipment AB
HELSINKI

Titismaantie 6

SF-D0710 Helsinki 71
Telephane {090} 370133
Cahbhle Diqgital! Helsinki

Telex 8483278

Telex 25297

Telex: 19079 DEC N

SWITZERLAND

Digita! Equipment Corporation S A

GENEVA

20, Qum Ernest Ansermet

Boite Postale 23, 1211 Geneva B, Switzerland
Telephone No 022 2C 4C 20 and 20 58 9% and 20 68 93
Telex 289201 =

ZURICH
Digital Equipment Corp AG
Schafhauserstr 315

CH-8050 Zurich

!.;:“.l'r‘u'i‘.';'"fg.-!--’“‘f!

Telenphone 01.45-41.9% Telex 56059

ITALY

Digital Equupment S p A

hLAN

Cuarsu Goarthald: 49 2012 Milano ftaly

Telephone (02)-879-051/2/3/4/5 Telex: B43-33615
SPAIN

Digital Equipment Corporation Ltd.

MADRID

Ataio Ingenieros S A . Enrigue Larreta 12 Madrid 16
Telephone 215 35 43 Telex 27249

BARCELONA

Atnin !nqr_‘-m#fﬂﬁ S A
Telephone 221 44 68

Granduxer 76. Barcelona B

Suite 103, Southern Habakuk Street
Tel Aviv. lsrael

Telephone: (03) 443114/440783 Telex: 922-33-3163

CANADA
Digital Equipment of Canada, Ltd
CANADIAN HEADQUARTERS
PO Box 11500

Ottawa, Ontario, Canada
K2H BKB

Telephone: (613)-592-511)

TORONTO
2550 Goldenridge Road, Mississauga, Ontario
Telephone: {416)-270-9400 TWX: 610-492-7118

MONTREAL

9045 Cote De Liesse

Dorval. Quebec. Canada HIP 2M9
Telephone [514}-636-9393 Telex

CALGARY JEdmonton
Suite 140, 6840 Fisher Road S E
Calgary, Alberta, Canada
Telephone: {403) 435-4881

VANCOUVER

Suite 202

644 S W Marine Dr  Vancouver

British Columbia. Canada VBP 5Y1

Telephaone (604)-325-3231 Telex 610-929-2006

GENERAL INTERNATIONAL SALES
REGIONAL OFFICE
146 Main Street. Maynard, Massachusetts 01754
Telephone - {617) 897-5111
From Metropolitan Boston, 646-8600
TWX: 710-347-0217/0212
Cable DIGITAL MAYN
Telex: 94.-8457

AUSTRALIA
Digital Equipment Australia Pty Ltd
ADELAIDE

& Montrose Avenue

Norwood South Australia 5067
Telephane (08)-42-1339 Telex

BRISBANE

133 Lewchhardt Street

Spring Hill

Brishane Queecnsland, Australia 4000
Telephone {072)-293088 Telex 790-40616

CANBERRA

27 Colhie 5

Fyshwick A CT. 26808 Australia
Telephone (062).959073

MELBOILIRNE
60 Park Street Sauth Melhourne. Victoria 3205
Australia

TWX: 610-562-8732

610-422-4124

TWX. 403-255-7408

790-82825

Telephone (03).630.2888 Teiex 790-30700
PERTH

643 Murray Street

West Perth, Western Australia 80005
Telephane (0921-21 4993 Telex 73092140
SYDMNEY

PO Box 491 Crows Nest

H S I'wj"ﬂr -‘ﬁ'-':l‘.:-%r:-!'r‘h'_! :‘{}El—l

Telephone {((2)-439-25963 Teles 76020740

NEW ZEALAND

Digital Equipment Corporation Ltd
AUCKLAND

Hilton House. 430 Queen Street, Box 2471
Auckland New Zealand

Telephone 75533

WEST

REGIONAL OFFICE:
310 Soquel Way, Sunnyvale, California 94086
Telephone: (408)-735-9200 Dataphone: 408-735-1820

ARIZONA

Phoenix

4358 East Broadway Road, Phoenix, Arizona 85040
Telephone (602)-268-3488 Dataphone 602-268-7371

CALIFORNIA

Santa Ana

2110 5. Anne Street, Santa Ana, California 92704
Telephone: {714)-979-2450 Dataphone: 714-979-7850

San Diego

6154 Mission Gorge Road

Suite 110, San Diego, California
Telephone: (714)-280-7880/7970

San Francisco
1400 Terra Bella, Mountain View, California 94040
Telephone: ([415)-964-6200 Oataphone: 415-964-1436

Qakland
7850 Edgewater Drive, Qakland, California 94621
Telephone: (415)-635-5453/7830 Dataphone: 415-562-2160

West Los Angeles
1510 Cotner Avenue, Los Angeles, California 90025
Telephone: {213)-479-3791 /4318 Dataphone: 213-478-5626

COLORADO

7901 E. Bellevue Avenue

Suite 5, Englewood, Colorado 80110

Telephone: (303)-770-6150 Dataphone: 303-770-6628

Dataphone:. 714-280-7825

NEW MEXICO

Albuquergue

10200 Menua! N.E . Albuguerque, New Mexico 87112
Telephone: {505)-296-5411/5428 Dataphone: 505-294-2330

OREGON

Portland

Suite 168

5319 S W. Westgate Drive, Portiand, Oregon 97221
Telephone: (503)-297-3761/3765

JTAH

Salt Lake City

429 Lawn Dale Drive, Salt Lake City, Utah B4115
Telephone- {B0O1)-487-4669 Dataphone: B801-467-0535

WASHINGTON
Bellevue
13401 N £. Bellevue, Redmaond Road, Suite 111
Bellevue, Washington 98005
Telephone: [206)-545-4058/455-5404

Dataphone: 206-747-3754

JAPAN

Digital Equipment Corporation International
Kowa Building No. 16 — Annex, First Floor
9-20 Axasaka 1-Chome

Minato-Ku, Tokyo 107, lapan

Telephone: 588.2771 Telex: |-26428

Rikei Trading Co . Ltd (sales only)
Korato-Kalkan Bldg.

No. 18-14 Nishishimhashi 1-Chome
Minato-Ku, Tokyo. Japan

Telephone: 5915246 Telex: 781-4208

PUERTO RICO
Digital Equipment Corporation De Puerto Rico
407 del Parque Street

Santurce. Puerto Rico 00912
Telephone. (B09)-723-8068/67

ARGENTINA

BUENOS AIRES

Coasin S. A

Virrey del Pino. 4071, Buenos Aires
Telephone 52-3185 Telex: 012-2284

BRAZIL

RIO DE IANEIRO — GB

Ambriex S A

Rua Ceara. 104, 2 ¢ 3 andares ZC - 29
Rin De laneiro — GB

Telephone: 264-7406/0461 /7625

SAQ PAULO

Ambriex S A

Rua Tupi, 535

Sao Paulo — SP

Telephone- 52-7806/1870. 51-0912

PORTO ALEGRE — RS

Rua Coronel Vicente 421/101
Porto Alegre — RS
Telephone: 24-7411

CHILE
SANTIAGO

Coasin Chile Ltda (sales only)
Casilla 14588, Correo 15,
Telephone: 396713 Cable: COACHIL

INDIA

BOMBAY

Hinditron Computers Pyt Ltd.
69/A. L. Jagmohandas Marg.
Bombay-6 (WB) India
Telephone 38.1615 35-5344
Cable TEKHIND

MEXICO

MEXICO CITY

Mexitek S A

Fugenia 408 Deptos. 1
Apdo F‘cas{:_ai 12-1012
Mexico 12D F.
Telephone  [905) 536-09-10

Telex 385-9056

Telex: 011-2594 Plenty

PHILIPPINES

MANILA

Stanford Computer Corporation

PO Box 16808

416 Dasmarinas St Manila
Telephone 49-68-96 Telex 742-0352

VENEZUELA

CARACAS

Coasin, C A

Apartado 50939

Sabana Grande No 1. Caracas 105
Telephone 72-8662 72-9637
Cable INSTRUVEN



