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0.7 DG TAL REPATR SEYRVICE
Wziral Fiekd Service flers o range of feadphe service plans, Choose the one chat is sight ler you

N BITE SERYVICE offers the convenience of servige ot wonr site ans mserance apzins unplinfed repair
kilks, Froe o ssatt monihly fee vou seoeive personal seyvice Lo our Sevies Spectahsia, Withm o lew Jowrs
the specizlist s dispatched o vour siee with ol (he eguipesent aad marts peeded Lo give you fast and
dependabls maniesingg

BASIC SERYICE offers Fuli covarape Gum 8w w5 pon,, Monday tarough Fricay. Options are
available 1o extand vour coveraps 9 1 2-, Vi, ar 2-huur dove, end to Salurdays, Sundays, and hotidays.

DLCsersics oifors o prominm onsite service that guerenlees exlea-fast cespotse ang aansinp remedial
mainiensnce. We doo'! oo anid the peoblem is solvad, which makess s ervice contrac ideal fwr those
who need wmisterrugiced operauons,

Under Busic Serowe and DECsereiwe 53F parts, materiabs, and labor are coverad in Tull,

CARRY-IN SERVICE oflers Jasl, persoraiized resporey and the abilivy to plan vour masleninee costs
for & wosabler ramthle feo than Oe-She Service, Wikn vou !'I"li"l.j.i yourr uait in e one of 160 Digrral
Aprvioniom mu-i;_lwud.:; factoryaremed personael rerair vour ani withim dwo dooys Quseally 14 howrsk, This
ervioe is aveiakle op solected wermsinaly acd sysicms.

Digitai Serviconters srooopen dorng Acremad basnesy hours, Mondsy through Friday. Call one of e
fokbowing aumhers for he location of thae of(We neurest Yo,

DECamiber ofioe: oxpory rapeir ar g per wse charpe. Thes service B8 fur wsers whe have the techoical
resperee 1o lecnbicsboot, bdontify, and it the modale chozing the peoblem, Yos mail the faody
revedele o our Cuestomer Raturns Center where the medule is repuirsd and mailed back o wou within five
T

WL,

DER CALL SERVICE oVars o maintgnance omopram on a nonceniraslaal, Gase-and-mpatariale-oost hasis.
This service is avafizble with eilhes On-Swe o0 Carry-in service. Tt is appropriale Lo cestoners wi have

ihe cxpertse o porfomin Gretdine malrienanss, bt may cezasionaliy need in-depib suppons from Field
Mprvioo.

Per Call Service is wigo offervd s & sopplovrentary program for Basc Seevice cuglomers wha need
painsenes heyond their contraciad coverage bours, Thore 15 oo materials cherge e this case.

Oin-mie Por Coli Serviee bs provided oo o best olon basis, w;'rh a pormal respoass time of tve W
theee Juys B s avaliahic 34 hows s dav, seven days o wes

Carre-ln Yo Call Servien ds svailablie dering povow] busipsss hooars, with o teo te shree day
Errwrid,

Far more igfermation oa Uhese Digiml Service plens, frices, and special mbes Yor valpme customers, call
cne nf the following nembers Tor the oeaian of the Digital Yield Service oflioe nennest you,

Painet intervetiona! Pleid Seeace Information Borminers

LS A HLTE ‘r-l 32 [renmark, 450 1003
{Copada {RCA-GT-525 mpain G1-TR345T
Laded Ringdon {0356 *TI,':".‘ Fintand an-4213532
Hesion et (02} 242-0 790 Hallapd (O R2U)-341 44
Wit {3irrouiny KRN Ggdd S agcbiad O1-H 20515
Pzt M2l T-238100 Swpden 3557330
Japan LJ3eone-Tis) Mapwy -2a0472
France La573952
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CHAPTFR 2
OPFERATION

4.1 TEAR-DA, 4 RACKMOUNT CONTROLS AND IRIACATORS

LY Frout Panel

The feond panel (Figere 2000 has 990 alofs fon 1o tape cartridass and twa tape moehon indicators for the
drives, In addition, the decorative bezel hias a simaii compertment thai cad slone ug Lo Tour cardridpes
(six on the -0 A) in their boxes,

22 Run Indkonior
Each tape drive has an indicator that lights (¢ show vape mation, Since duta losy con oveer i p carteadgs
iz eewaved while the tape s being written, the cuctridiee sioakd pol be rernoved 1 the mdisetor s on.

L1 Application and Remoral of Power

The TLA%-LMA has a power switch oa i3 backpeamel, winie the TUSSCA does nut. I an outfet o wvadd-
able on a svabem power conctatber, the TLSS mav b2 plugged intes the conticller. (therwae, it does oot
naed 0 e rngd off, 1ts idling power consumpiion 15 iess ihan 36 W,

When powes 15 applied, the TUSE imlsehies ibsell. periormns iniermd diagroseic wsas, and then wsks the
host fur gn ackoowledgement before (¢ geities doen 10 wait for insmociions. Sec Paragraph 137 for a
deacripion of the redgsired exchanee

i power i3 remaved whife o Lape 25 being writien, dats may be dose. There gre me othor sostrictienys o
Powas regaval
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REZEL e I
. R S
._'._,-'-" [t - ~ == hin |
x T el I_.-- e i e el
= T Rt it
T P e
".:-.-.-I:_"_'.'-L'l'.'?.- . =1 | et !

. 1 1
Rt | P
P : ! o 5
| - E - ' H dﬁ__.ﬂﬁ'-"-u—.
| L T :__’_,.ﬁ_ PN e T
b g g DfiWE
R o

poer = B IR ATON

1 ' L T
o

A STOFAGE
“HEG =l

Figure 2-1 T{58-DhA and O Wackmoanst Froes Moo
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2.7 TUSH-EA, -EB CONTROLS AMD INDPHOATORS

2.2.1 Front Panel
The front pane! {Figure 2-23 ey rwe siata for the Gape Sortidpes and two tape seotion adica tors for the
drives,

227 Bun Indicater
Eacl wape drive has an jndicater that lights to shes fape metion oy Lhet diive,

223 Application snd Rewoval of Power

The TUSE-EA and -1 B vevsions have power switches on Uhew back paaels, 1T p outlet s avadlahic an g
swstern pawsr consrolier, these wersions may be plegaed o the comrolier, Ozheraise, they da not s
ta be turned off, Their idiing power consampiion is legs than 20 W

When power 35 applied, the TL IR mastajizes ielf, perfonns infeonad dizgoostic wels, and then asks the
hast for an acknowledgement before it serthen duwn o wail lor insteeciions, See Paragraph 3.2.2 for a
desciption of the reqeres sashange,

I power 1 remtovad while & e 38 Doing writion, dece may B losi Thees Gic a0 othar restrictions i
Erowe D T2 03]

23 TUSE.VA CONTRIMS AND ENEHOATORS
31 Froar Panct
The frond penel (Fipgre 2220 bag owe slocs for ghic tape carboidpe, nm] own bape mobion indacaros forcha

b,

231 Run Indicator o _
Fach lpe drive has un indicator Lhat Bghts (o show tioe matien e that drve.
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LA3L Appbicadice amd Besavral of Poner

The TUSSVA raguires 3V ad ¢ 32V Trose the device toowhich 3 eomasets, See the cleetrical spooy-
lieations e Pacaars p} 1.4} Tar r::'v-t'r reguirements of a coatroller boend and twe drives. The pat neme
brer of dg puwer cable suppliod with the TUISVA & 7021 7900-10 Son Chapler 4 Dot installalion indor-
rri Lo,

Whan power 3 anplicd, the TUSS tmitializes feelf | porfarass fntzraad di qnmtiﬂ rowts, aad then asks the
hot ot on acknowledgement belore i@ settles down 0 watt for instoictions. Sze Parpgrapn 322 for g
descreption of Whe reguited sxchanie.

IT povwee i3 remowved while s bape s being weitcen, dac: may ba loat Thers sre s olhet cesisictions on
[OWCT el

La TUSK CORMPONERNTS DONTHOVS AND INUICATORS
Seo Chaprop & for ipstallation and operation of optional fearurgs,

4.0 applicarien sed Retvend of Power

Th TUIES ooy B supplicd wih sowsr Thop 4 bosb 2vsben £L QS maﬁ}' [eor vperalion wilhin one zecend
u:!'. '.rnli"g'* 3L dilizdcion, 1t dues oot nesd to be varoed o1 when oo i use; s wdling power sonsumplien
in fons Than 5 W,

Whei pawer is appiiced, e TUSE meninlizes taelt, parlornws internal i CHLTEE i [esls, nnd tRen asks the
hozt for an acknowiodgaent sefore 1t setrdes down o wail for ingltboiione. See Patagraph 227 fora
deactipticn of the required rachangs.

H opowaer i rcmoved while a 1opg @ baing viien, Jats mooy be fosl, There e no other restricsiomes on
nowE Mehaval,

2.5 CARTRIBGLE

5.1 Carirbdpe Dosding

The TLAN drowe oy -.3&%1,F|l s L orrwke corTent | -.-:-1-:]1r~}J gasy. 10 load the u.'irlup . hild it iabei-up, Hoc it
wp weeh she grooves i the chossks, and slide 5o u.ﬂh g firm pask Fignre 23 Hinstrates the $1f of the
Crrirides jnle the dove chussi gronecs

L5212 Carndge Tniosding

tnloading the vuriridee i as stopde s osciog. fuso pull i stmigint out s best toowair for the tepe w
stup (ron ubicuior lerig ofl) belore semoring the corcidpe. The moechaniam cagao he damngod by
remnving the carivedgs whine the tape s m eriin. Bl s write is in pirog s, data iy e bost. An eror
iesst foe 1 sent e Lhe kst of 2 coanrneng ds indeimiepted by coinoval of o cantridge, The castrsfge may be
T e e drive an fony as nccded

233 Resping Teack of {ariredypis

T the TRISE 3 weed dnow nos-rHe-seraceared syatem, the carmidge docs ool kave an dzminving aomber
of abei recorded on the tape. T » cartrigdpe s shanged, the FUSE doez aot koow thal a dilfeient cas
iridpe woe Jostbeds the uperetor must keep track of the congents of varions sarccidges,

254 YWrnte Proteet Taebh

Fach tape cartridge has 3 mevable gabownich, whon peonerly pesitici
urpnlendod yrite f"f'-.-rﬂr: s When is wete proceat fab (Mgere 24
the drive rorler), it ieoks 0@t the wilts copoeltr,

d, protecs data o the lage fuar
b 36 3 Lhe aner psloon deewerd

When she write profoct tal i in the owrer poaition, it closes g switcl in the chasse and slows the come
srofler 1o wrice when i3 comaoded, The operstor should be sere thad spsiom op prugrem Lipess ars
Dacked up with copies aelare isading thess ciro the TUEE wath cheir wride protest tabs sot o sesond.
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The wriie prolect tab can be complercky vemoeed Foe linp-term wete proectiom, D the sactai-hase
carlridge, vse a fingernuil wrder the protruding em to litt the protect 23k, Koplace iv by dropping it into
its &lot wnd prossing on it wedl e anaps, On the plasus-base careridpe, pry up ehis tab frow 6 back cdge
paurt way and ehen Efr from the front. To replece iy, doop it ineo s siet god press foresnd and diown,

255 Cartridge Storpge and are

Store cardvidges (0 theie casss, way frem duost, heat, sned dirced sunbigie, Deonor coneh the fape: thane i3
n safe wiy to elean the taps and permanant errors may resill, Keep weks and ofher feroes o megnote
ic objects away, 1F 8 iy possibie that @ depe s bees eapos] to oneiopmenal eoiranncs s listed inrhe
apecificalinns], 2ad i the woftware opergcing syutem normits, wind it 28 the way through with o Nowe
tape (Peragraph 3120 or egoiviloni camazand., or by regoosiing pasitionings to bocks a! cich cod of
the tape befere attempting to store data on the cartridge.

26 MATNTENMANCE

2.6.1 Head 2od Puck Cleaning

After the firse 244 houry of break-tn veatme on each drive, ciean the head ond motor pock weih = long-
frdbed votton epphicatur cimiizned with DEGITA L cleaning Mg (froin sleaming o TRICQT), 45 per-
cent wopepyl dicondl, Seorocasbhon TF, 10 nreaeivalen sTipore 2-50 Push the ook siovnd witds dhe
apphicater 1o clean its datire surlace. Afer the fiest Seamng, repesl the procedare after svery (1K)
Bowess of ruiirne. Besular clepming cinsniess ape and hemd wenr ewd prevents wpe damape and data
errors cawsed by tonwetination. Thas 5 the naly regoles maanienzecs required by the T8

2.6.2  Opersoor Teoibhie Tsolodion
Tablz 2-i Disrs potertiad problioms and possidie corroouivs aciinns oad comments, [(Some fieing are oo
anplicable W components.

163 Cuwrtrldge YWear

Carleidps Lape s especled fo ksl for 3060 ¢pddorendeand-back passes, 18 o cartridas & ol e end of us
Like, a cead vporalion smay coguire several rewnice to gey the dals o the presence of =0ft vrews, A sofi
areer I8 2 temporory date loss which iz wspally cavsed by a spock of dirt of oxide on the teps o head
surfece. This speck Bs the tape awny from the head sod Chuses sipnal boes and consegeent mad erross.
A [ow exirin prssts e b past Lhe bead roay knock the speck away and efiva srror-free cesding. 17
it happens coltee, the tape s probabby obd end shedding vxide and should be copied and Siscucded as
EOUT as presihie.
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Table -1 Dperaior Trouhbe Isadation

o T L R PR B

e

SYNIPLGT Aciion/ Colmsnl ¢

| e N— I S - : —
: TEMS6 dewes nod reapond 1. Emerethet trs TUS2C4, -DA -Fa o -HE wplegand inte g Fye ae
| . '
B i host Fackel W Broper 8o solroe for YA OF cnmpeaensl.
:
2

Cheei chot the wolrage solastizn switeh iz propedy o
LTOHCY
1. Empune thab W (e sid power ooid soe intact aad praperly insrrtsd,
i

4. Ok chet tae bied erres susd intorfsee seandands are e zame bor
H bty thee TSR nnd the best igtarface doard {Pazaoraph 3.7

& [V prosibiz, ebrerve i sclf-deat indicator on the conbeodser hoarsd
RFemove il bl on the rackenenol vocsoiz, Wien sowst i3 arphsd,
thie indizaing shoukd gl for & olf second, g0 o6t for anether half
socandt, aneh Bl reMuhl. This means i convooder Jies passed b
ameomubic seif-resl miud iz ceady for opeestion, o the Inddoiar sornadns

off, thete 3% sorpe probleo wichén the boasd o1 io the interfeor,
4
2 CTheck the: the interfuees enfie 15 dolaet and peopptie inazezd, 17 dhe

seobal interfaor = susprided wod che <lamilz-ds e corssel, Iry 2 o
ikerfece cable. A aren wire in the Sac Jrien Lhe Roal provents che
irdicator from comung em, CHbes cesies negains servicing.

i

:: CLad dugs pot wige 1. Check that ehe wrile prodest J=b s sel corresily on e camridge

- {reaids ukev} (Figure 245

H .

i 2. The trocbls may e i drve, Tey witiog & Vg adher drive, Any
i vrabiens ZXCCpt the writs prutesl lab S8liing requines semice,

- Head ereop (sinme fost L. Clean thr hesd, 140 ansd ape naide baideg can saase 2050,

:E npeTEling SYSIEIG cnay

! pruvice s ar g 2. The tape o guintain secers thes wers swrittan mpifo iG [Wa e isin
F simifar icssage) paar condision ot i ks is sl varilied ol witeelling, eTein sy

X booores i permanent pact o the resordeng, A aew ot peilge =il

i format probicms well pioduce ihe sume graor noessage, Ty anmber

! gartridps.

# i Mlomoror kead s ezaching ond of ire, Beplose drive

Tiiae sumds snodeor-stopped  This indicates that 2 meliuaction has cooureed inthe sty reoovesy

EVF [NERagss section and the rugeway Dmer 1as S epped 1he wedes. The T
ahoalic not b commwndad e meve bune oy Lian tweee ander this:
conditiong withaut checking the cosiridge Rike dome hal Wi fage:
i et gerning aear fbe enid whese ot iy come (e o the Bl
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CHAPTER 3
PROGRAMMING

A1 GEMERAL PRINCIPLES

The TULSY bs eontralled by a onenopieneasor hat Trees the hoss u-‘amrruu.-' [iosr E‘"r':m"h.-lﬂth"ﬂ oPRCalions,
such o9 1ape posiconing and errer reary. Doy one high-level command to iie microprocessor is neccssasy 1o
mitiate o complex operation, The host and TEAR commmmicate via strimgs of one or morg byiss “ﬂn:f.!
packet: One deiot pucked can sontain a messge which compicuedy describes a high-lered command. 'Hn:
hamdsbe King: apaiences betwem Bost and HJ.‘*H s well w8 pacwet formant an: dedinerd by 1he radhz! serial
protoond (RSP, or the medified radial serial prstocol (MRS, and woee designed 10 0o suitable Yor trans-
itissinn by asynehronons iateriaces, -

il Bleck Mumikwr., Byie Tout, dod Drive Numiber
Thoe T2 wieg a deive norber, block nombee, and byvie cownt oo weirs o read data, Fipues |4 {C"mrtl“r It
shows Lhe Locerions of Biscks on the tape. IF mL rf e desited data i correined within o single 3iZdivie
Lok, el Done Gontnd wdgd e 302 or lozs, Whe she host uske for 2 paricuiar block asnd 2 S e byie
soler, e Th 58 vesiliang U Apecileed drive fuoie) &1 el Bock and Lraslers the mlmh:+ af Bedes gpeci-
fed, 87 el besl ashs Far 2 Block atd alss hvie counl prealer than thal of the 37 2-byte Deandary, the
TLEE rends s mwny soquenties blovis s are needed o N0 the Do counl. The saene procesas sppaes o
the write Tancsom, § e means thal the hoeet soliwearg o s os-ieee f“'u. dirgtory need only slore the nuni-
her ul the Tt Block in o File and tae Til's byts vound o cead o write all the dars withons hiaving tor cnow
the additionai bisck nmbers,

A2 Special Handler Duacijons
Sorme device-mababed Tunctioos are ool deall with Srecily in the BSIE the MESE, orin the TUSE Trmware

i, Acchoer roaline cofled Rowlape (Appeiadic B sboold be mwcluded mma TS kaadler to provids o
ooutplele wind-rewind for stew o covitodnoomlally siressed Lape costridpes, This proceduss
Driage tha fape (o proper Opsrate (2asian feves,

2 A TLAE beadler slnefd check e sucozas code §0vie 3 of Lthe RSP or MESP cod messape) for
the wreseace of saft ereops. iz enahles action 30 b raken hefore hord erracs (perinanent data
LSRR ) GRCUE,

Al RADMAL SERTAT. PROFOOOL (K5PE AND MODIFTED RSP (MREP)

ikl Packets

AIJ somnkaeRtion hoowiean the Best and 1he FUSH s aeoamplished vig scquenoes of bavegs aalicd packets,
There are twa types of muil-byic pckers: Conorol (Command) and Daia, Either RSF or MRS# inay be
sebecter] wsing the command ppeked swiseh St I sddnbes, there are thee single-bvie packets vsed 5o
marape nrptacol and contral she atate of 18e svetem INTT, Continee. aod XOGLE,

Cont o) toemssand} - A Conikol packa js sent 1o the TURSE Lo indtiate vl eperalions, The pouket
containg & ressage eoinplewsly describing the aperation @ b2 pecfpmmed. 1o the cose of o resd of
Wrlke aperaiiea, Tor enample, ihe moesadge weludes the funclion (o be periormeed. unst (drive i opm-
Ber, Bvie oo aid ok ponber

eid
-
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' A special case af the Costrob packet, calied an Uad packer, i sent frone the TUSS to the host aleer
¥ vempletion of an operetion or on an zrrer. The Dod packeat weledos the satuz of the completed or
. ahorisg aperation,

]

I Dzta — The D3ara packet boids messages of beiween § and 125 Detes. This message is acteally the
:: dite temnsterred Fom or o the T8 during a cesd or wrile opemiion. For ransmissions of larger
} iheg i 38 bytos, the teapsfer is broken up and ssec 128 bywes at a time,

'

i INIT - This single-byie packes is seal e Uee TUSE to cause the powsr-up sequence. The TUSE
: returns Condinee after sompletion, fo ndicete that the sowerup sequcncs das ocenrrsd, When the
- TLIAR mmhes & prolooad Crrof abF receives an dnvalid pommand, it seiniviafizes and sends INIT cos-
tntoasty 1o the host When i hest recopmires TNTT, ol sends Break o the FUSY 1o restore the
- el

5 Bantsirap - A Tug bvie saying Boosiep (octel 100, Toliowed by a byte contoining, a drive immber,
cagses the TESE 1o read block D of the selected drive. T0 relurns the 512 bvtes witkout radial serizl

pechagise, This simplifies boowitap operations. Bootsizap may be sent by the hoss insicad of

[

seoand INIT as porl of the wutialization process described bebow,

Continge -« Before 1he hoss sende 3 Dhada preket by tae TUSE, §i mast wait until the TUSR sends
i Cootipue. This perniiis the TU3E o control the rass thet Jata packeis poo son in it

KON - An alternoie teee Dor ClonTimes,

i XNOFF - Oedinarily. the TLIZE does mot have toowadd belwesn messemes 10 Lhe lost. Howeeer, iF1be
" hewt s unable Lo tecese all of & diessage drom the permpaeral al once, it mar send XOFE. The
£ TLIAR cions traneeriiting bumeediately and waity unld che sl seands Cosdinue to oompbete the
! irensfer when i ready, { Two characiers may e sent by the UART o the fosl afeee the TLISE
| receives AT

, :

i 30.L1  Packer Ulswre - Position wilhin the packet derermings the mewmmg of sach byle. Adl packels

begin wich = Tap e which anneunces the typs of packet e fotlow, Plag byle nomend wasigniants

£ arc os foliows.

:

# Flagr Byte Value
o Packet Type {hcinl  Bimacy
i Dtz 0 AL
k Contma {Carunand b 0z A0S0
! INIT 04 a0
bR lglals ] IHEE
3 Conlinge Wy RN
1 MO 2 Hi[LH!
: XOFF A ALY
:-E PR 5 - T oul the Tag byie are ceserval )

Multiple-byie [ Conteob and Data) packats also sustain e byle fount dylg, message hvics, s Lwo check-
s Weees. The byie couni byie s the marnher of maesage bytes o the nacket, The two checksum Svtes
are o tAbii checksuny The checksum iz favmed by surtining suceassive byie-paivs taken as 16-biy words
white wdding ey carsy back laro (he swm {end-around carge). The Mag and byte conng Byies are ineluad-
o In the checksurl (See eagmplo i appendis [

e
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312 BEreak awd Inblinlization

Breek is a wnique logic entity tiat can be inderpreted by dhe TUOSE and the host regandless of 1he stete
af the protocol. This is the logicr] equivalent of & bus inir or & master Toest Break o tranamiiied when
the serial linc, which normalily swiswhes between owi fogic stasgs called meark and space, i3 kopt i the
spracc condition #0723 loast onc character time This caoses the TUSH's UART to sed ats framing error

L Bl Bl oL by T |

™ "7 Law T T

LR RS T R AR B S T R L e L

*F bt The TLIS#H incerprers the framing ermor as Break.
; . : . . i
- If counmumications bresk down, Joe oo any transient probior, ihe hoes may restore artler o sending !
Y Break ned INET az outhined ghove, The fagity operationy are cancediog, and the 70548 reisitializes Jr- |
L self, retwrns Continmee, and waite for instroction. !
" i
=3 5
4 . . . . . I ' o~ H
i Wilth DNGITAL sezial intavfages, Lhe iniiialize scquooes may de seat by the follawing sequones of opee- i
; ations, Set the Break bR o the (ranemis coatrol suis register, thea seod nao nuld chermcters. When the [
! transiit ready Hap iz set agais, ssmove the Break bic, Thiz times Break to be one characrer sime long. i
3 The second charasier is discarded by the TUS contreller, MNext, send two IMNET charactors. The st is
- digenrded by 1he TUSR, The TUSSE respands o the second IMNIT b sending Conloee. Wher Continpe
3 has Been reccived, the imiticlize secuence s complete and any Somitiand fackel may Bilow, E
-
] 323 Command Packers ?
A The commend packel fummat 18 siown @ Tabie 3-F, Byies 4, 17, and 13 wre the mesaape dolivers ;
'E_E. byees, Their deffmiions Loliow, E
4 !E.
] Tubfe -1  Comeand Pueket Stewetuce {
i — ;
. I
4 Byvie Byte Condends 5
. !
= - [ ;
" CH Fiop — DG G010 i
A 1 Moessuge Syte Count = Dl gL g :
s i — - — — - e m— e e mme e e e e m mem eme  m— - = I::
- 2 Chp o ]
% K| odifzer ;
5 5 ikt Wumber [
E 5 maitches
i Bguence Murmber — Low
i L Sspuenee Number-- High
2 K Byte ot - Loy
¥ 9 Bate Counr — Hizga
3 iL¥ Block Mumber - Low
E_é il Rlack Maznbteor - Hizh
E 12 Checksum - Lo
i3 Lcoksam - High
3
;"i-' H Flap Thizs byte is zot s RRICAIOM 1o indicam that the packer 5 &

Commmaned packs,

¥ blcasage Byre Come Mowinher of byves I che packed, exchading rae tonr swessags de-
iwery Byigs This 85 decimal 10 Tor 26 conemamd packels,

[243 “heckewin The To-mit checksan: of betes O theoveh [T The checkeum s
Formed by Leedding each paw of Dyvigs as 5 word and sopuning
words wiilh end-ground carry.

%
E
i
k.
:
3
i
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S
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The comapining Bytes are dained baiow

X Op Coie L"lp;:;rx_TErm hiipe commandad, (hec Tobie 24 snd Puregraph 1.3
for defimions

3 Wlodifear Permite waristines o J00uia s,

LR Uit Ty moduer Mafmors drivs O or 1

5 i Selects malutonaner mode anl specifies RSE or MRGE

6,7 Seguence Mumber Always woro Ffor TLAR

89 Ayte Caownt Munther af n-,--:x by irsnsfeered Dy o oread o weize command,

Fennggd by otfier comemsmds,

The biock ammber to be wsed by comimasds 2oEeing Tape posi-
LInning.

14,11 Hicel Mapmher

2100 Malrrenance Made - Seering Bin 2 of dhe switelhes byt fhyie 3)do 1in o resd comnand inkit-
s Cebrics ob data efiors. instesd, the incorrect dats is deiivered 1o the hoat Followed by ap bd packes,
The suctess code in the cnd packet mdicales a bard data orrer Since date b traosaitied in Pj’-"%’}"f“
puckes o dnuitiple packer read pragresses nomally wed a checksam sbansich seoun Then the Dac
duty packed i capsmitied, foliowed by the sud packed, and tha eporstion wrminaies

3032 Spoclal Address Maede - Boeghmg 1he o slpndficant i of fhe wodiGer Dyl {l.'l!.tl:' Irusd
g.r:h:n;.a speiinl address r'1-:-r|4., I thin mode a'l ".-15‘113 posiliening oparstions are addressed by {2E-byie
records (20477 insiead of 51 I-bvie blocks (=51 15 e m.-’l,. A wiile opemtan enly filfs ool to g 129
hyle boandisry in this rn._'..ﬁe.. T tpanalane Betwcen norani sddiossing and special addressibg, muitiply
it norme) address by 4. The reault is tes addrese af the T §20%Evts recond of the bleck. Add 102, 0F
3 1o get 10 the gaxt three | 3HBvio regords,

324 Pum Packes

3I4.%  Hodial merind Protocel — A dobn transler cperaiion uaes three or mors message packets, The fJ":-
packet & the command proket From host 12 the TSy, Nexn, the dely s ineslerred i L25-byie ity in
ititer direstion (=4 reomered by mead or wriie) ARer sl data b censteered, e TUISR sends in cod ket
IF the TUSE apennnters g Gwilere bedote alf daia bes ben cransfernel, 1 seads Lhe ohd packet 55 5006 s the
fiilusa essziers.

The doda pucker i3 shos i Fabln -3 The Sap bete 5 el 02 U007, The nuanber of dirs byles @y oe
berwgen | .m- P2 Detes, Far dab transfors lesger tian EI3¥ D the trsapaction & broken vy snd sent
P2R bvfes af @ il r‘r-q hest i gssumesd G bave epolysh II_!u_ItTI.,.j' cApaaity o pecepdl the eatite frs bl o,
Wl G 1E":.‘ TLAY nnfe Bam |28 byies ul .Jul Per s, Do wri coppgrls, the hoet sl wast Boiween
messags packets for the TL3% 10 send she Cintinae 15 i 4 "'J,- h»i e soniding dhe et kst Bedasss te
husd kas enough Buttes space, the TL A3 does sol watd for a Donddsng flag ebweoa messagee peckzis when i
sonidly ook moed daga,

32,47 Maodified Radis! Serial Protaeod - Whon fie best dess not bave sufliciznn baffer spios b wecepl
eRbire tesnssotions di the hurdwaie sedected duta boansler 1ate, modiled radicd sevial protocal IMESEY may
he specified wsimgr the eommand packes switch Sy, B3 ol e setich Dvie i set 1o specify the MRSE. Bit
3 remaing st anil miestionall ceared o clerved Suring power v A cacd Jessuee i fueet bit 3 in eeery
MRS conpmand prokel,

4
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MESP a5 wdentrcal 1o BSP except dunng tressmssion o the higt,. Whon o commnd packet specilies
MBS for the Frse thine (that s bic D of the sadtch byte was previvests cleared or cleared ducing power
wpd, the TR will sond one data or end packet byle {whichever coous Tt The sebeaguent byics, op to
and inciudiog the lase e ef the end packe:. will not B dpeasmitted wntl a Coacinue o an XOMN s
vezeivod from the host, To prevent a proseodt ecrar from oeeyrring, it is secessary 70 transmit Coanaus or
XEHY betore tamnitiing any simmand packets B a prokcc! error iy deiceted, conurnous ENITs are sent
witli 1 Continue habdshake. T0 oy booistrap s pegnge teznsmodrmed, however, no iandsbaks i@ smployed.

315 End Packeis
The end packel is seat do Gae hoat by the TUSYE afler coinpletion o rerminziion of sh operdlion oF 20 errar.
Lind pachets sre sent wsing REP or MESP s soecificd by rhe bst covmand packel. The end packet 3
shown im Tabde 2-3,

Tabile 122 g Puekein

Bade Bvie Coateris

0 . Flay = G0 il |
1 ’ Buio Onunl = W
2 [Firsr Dara Byis

3 Doirss

v . T

WO Lasi e Haie
o2 hecksan
Moz Chrzcksaen 17

- e e e e e =) e

Twhbe 3-3  Had Facker

=

Byvic Evie Cogtems

[ T

i Flag v (HER) (0T 0

1 Byle Coapl - R0 160
! Crp ke e G 0 Q00
L sy Tty

i LT

5 Fual izl

b Saireree Moo, L

b Seguence Mo H

B Accial Byte Coaat |

&

E Agteal Heie Counl H
14 SRy Hiates L
[ Summary Siatus H
L3 : hecksae 1.

5 Cheekengn I

ey =

il
'
o1

.

TS L R, | ST P AT T L




P T LT Rt ..-\.n.-|-|.--\.n.i"

o

e,

T W e e w el o i Ty g e

B ALY b T

e b el

H L

i T B ey |

R e T L L T R AT T A Pl el e

=

SSSSSEEETR W Sem U

e

The defivition of byies . 1, 12, and 13 ars the same o5 Jor the eoimmand packet. The remaining bytes
are delned zg follows

Bvic 2 Cp Corie — DGR Tow end packet

Bvte 3 Buetoess Cods

el ecimal
it i =  MNOfRAl sU0sEss
L 1 =  Saugcess but with retrics
! 1 = Fuled seif {at
O -4 = Paruet oseretion (end of
mediim]
370 B = e wall sunber
6T -5 = g eurttidae
jas =1t - = Wik protectedd
357 — 17 e Doty check e
34d —32 = Resk error (Block not foid)
37 w33 = Motor stonped
I - = Bl op cxle
2t -~ 93 = Bud Block nomber {25117
Bvio 4 Elnit Mumber 0 or § for drive number.
Byle & Always
DOyies 6,7 Seanence number aiways 0 oay i eommand packn
Byles 5.2 Actial bvle eonnt namanc of Dvies bandled o transscifon, o & pond oper-

stion, this 5 the saowe a5 ihe dads bepe cowdt in e comimend packet.

Tytex P01 SUMmany St
Byire 10

Biy 1} ]
'
Bt 7
Buie il Heserved
Bitd

JI.

+ 1

FEE |

1t

4 Loghe areag

5 Aolien erros

£ Transier erro

K Speciel pondition {orrae]

A1 IRSTREUCTION BEY

Yhe eperstion performted by e TURE when it iooemves o Contral (oommand | packst 5 delernined oy ioe
op euds bite i the canorol packet messape. Now dbal while any copsmand can spoolly modified cedizl
sertal protocal with the switeh e, 1he responys will ool De MBSE I 2 bool opemiion 5 being pesfnrmed,
Instrgotivn sei op ooGe bvte amsigumenis oro bsted in Tuble 3ed

Vo allow For Paiyre development, certain op oodes e the comtmid set have boen reservad, These e

niapds have sapredicls ble cesalls and sbould nol B wsed, O codes aol lisled i thae command setare dlegal
and qesalt in the retuen of ag 2nd pecke? il the “had op coade™ suceess o,
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Table J=4  Tasdruetion et

Oy Cnde Dp Code

Pecimal . Netal Tawsde i ot Syt

-

Pyirh
I=IT

R ead

W Fide

(R osatved)
Posivinn
iReseryed)
Drizgaose
aes BLELLs
Seod staies
{Feserved)
{Rezservendt

T . TR N
—

el BT

R R I R SR R,

g wma

The [ollowintg is o brlel description and vsape example of zach.

OF CODE ¢ MO
Thas insteuciion catses ke TUSH (o refurn o eod pocke:s, There uve o mcdiliers 1o WP The NOP
packel is shiown beiaw.

1
 ————— o — Y R L L TS N T T L

BYTE
0 F QG0 FLaG
: RI0 Lo MESSACE BYTD CNT
2 CH300 T OPCODE
3 00 TN MODTFIER
4 QU050 QR UNIT NUMEBER (IONORLETY)
5 C00 D00 SWITCHES (MOT TLSED
& CHMI0 D0 SEQ Mk (O USED)
v GO0 LY SEC NG, (WNOT VUSED
2 AT (d AW BYTE COUNT L MO DATA
i FHATL (HRIOD BYTE COUNT H PNV VELD
10 EEIE CRK) BLOMCK ™03 1L MNOTAPYE
11 LYY (00 BLOCK NG H POSTITON
12 CHKI0 BELX CHECRSUM L
13 FL AN LG CHECRSEM H
The TUSE retorns the Tothwiog end peoket
i (M0 (aip1 € FLAC
r (L LATE I0T0 MUSSAGE BYTE CNT
2 (HAE (A OPCOLT
3 {4/ (RN SUCCERS O]
4 LALE (K1 ITNIT (HGMNORTDS
k] {0 LRI NOTLUSED
[ (hIE W0 SEQL L
T TRICHE ELATE SEQH .
X {K10 {0k ACTUAL BYTECNT L MODATA
% LK LAY ACTUAL AYTECNT H [MYOLVED
H1 CHICH} (R0 SUMMARY BETATLS L
Il XXX MEXX SUMMARY STATUS H
E2 260X XXXX CHECKSUM B
i3 XxXX NEXX CHEUKSUM H
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OF CONE T INIT

This inslroction vuuses e TUSE controfiel (0 ressl itscil o a Lwd‘v stnie, Mo tape pomiioning resuits
Prowm this aperalivh. The comnmeand pecket 18 the same a5 for MOP cxcent for J'u.f ap cinde and the resuts-
aat n;.,hany: lo ile fow order checkium byle, The TUSE sonde the same ond rﬂLi-:L! an dor MOP aftar
retnitiaieeang ilsell. Theoe dre wo modifiers w INIT,

GF CODE 2 Hend, and Bead with Decreesod Seasttcidy

This instruction coeses Uk TUSE 0 position (6 taps o 1he divve selesed by Unie Mumber to the bisck
designated by the block number byles. 1L reads daw startiong at the Jmmﬁmcd binck and '-I:Iﬂtlrll:h-'-
rezding until the byle count (command byles B and %) s sasiziiod. Afrer date has been sent, the TLISRE
sendds an end prekel Byle 3 mdieaies success, secoess with rewrics, o failre of the aperados, in the
cvent af failure, ihe emd packet is sent =t the time of failere witbowt filling uy she dats count. The ond
[ACkeE i5 rr.:t,ng'u?.:u:! bw tiee hast by ihe flag byie. The bast sees g cornmand flag iOMR) 00D mstzad of

i odlage Prag (O] 01},

There are pwo madaficrs to the rzad command. Seiting ibe east sipmeficont bl of Bule 1 i ] cunsgs (he
TLISE to read the tape with decreazcd sensivivity @ lise read aonghifier. This mokes the read amplifier
mls% L.'1-.-11-ﬂ i any weak spats are prosend. Thus, il iie TUSE can read erri-free o this mode, tie duta is
hagithe, The sead transsotion bepveen TU S8 and Kol 35 shown o 510 Biites Clust woder a foil Block} i
1-",'_51;?3 1.1, Setting she awst significant bil of byie 310§ sefecls dpetin address sode. Sse Paragraphs

3230 and 3232

HGET TUES

¥
RO ERTH t
FALN:| -
iRCAL S0 RYTED i

T . I § Bl ol P i

E RN
i 1IEEYTEE
—y

ad | ETA
REL R

.y
._-..-.E- STTER

i

a1~

Figare 3-1  Read Convmand Packet Gachiangs

OGP CODE 3 Welle, and Write and Read Yorify

This op code cawses the TLES to position the wpe in the sclested diiva to the block specified by iho
muriber i bytes 1ik 12 of the mmma:d packot pmi wiorte deta From the fiest dara packet inre that hick.
L werites data from subseguent dats packets wito-one or more Blocks eadl she byte count calied out in
byres %, 9 of 1he commansd pecket nas been satisfizd,

The comtroller auiomalically zerefills any remaining byles ina 3§ 2-byte ape bloci, -

e § e R e R

e
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Thare are (wo modiliers peridtled wilh e write cospmand. Setting e fedst mpnificant Bt of byte
3t 1 soges the TUSE to welte ali of the dals asd Heen back wp end read the doie rese wiibien witl
decreased sapsitlvity and test the cleckswn of each recond, I ab of the clischksuens are correer, the
TUAE zends an end packet with the socoess code sef £ O Cor 1B redrizs wepe necesswv 0 read the
datad. Failure to read oorrect data mesulls Lo @ stigcess code of -~ 17 (35370 6 Indicate & had read
'iiIl’ﬂI. serting the most sippificast bl of dvte 3 o 1 selects special sddeess mode, Sce Paragraph
F2.3.5

Fhe write aporstiim has &0 cape wiii e food that e TEEE ouly has 128 byoes of buller space. R s
necessars T0r the Rows oosend a Sets packel ard Wil for he TR 28 toowei 6 e lore seading the next data
pachet, This s acccanplshed wsing dw contioee Uiag, The comtinus g 5 8 seghe bvle wesponse of (HIO1
R0 Troim TUSE 1o host, Thie BSF weite traosaciton for bath write and writeveeify aperations is shows in
Figuee 32 The MESP write itaneaction fo hoth weile and wotevarty aperntions s showe in Fieure 3-7.
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OF CODE 4 {Reserved)

NP CODE 5 Positen
This command auses the TTEE wo posilion wpe on the selected drive to the hiock designated by pydes 10,
1§, After renching 1he selected Block, il sends snoend packet, See Paragrrph 32,07

O £0DE & (Reserved)

OF CODE 7 Dhsgmise

This zommand canses the TLUIS% toros s internal diagiwstio prograne which lests the orocessor, BOM,
and RAM. Upon compistion, TS sends an end packe widh approgrizie suecess oode i = Pasg, —-1 =
Faili, Wode slal oF the buctsirap bardware cpiion & selectad. 1 inforrmrtion Wil B rransmitted wicthme
handshsiking even i the swilolt byie specifics VREE

UPF CGDE 8 Db Slatis
This commead i feeated ag 2 NOF, The TUSE vemrns wn end ek

OF CODE § ol Siatas
Fhis ommand s drsatsd 2z o WO becpne TUAE siatee canned be s From vee boed, Thee T3 romirms
wT end purcke.

DF CONFE I {Beserved)
OF CONE 1T (Reserved)

I4 FPASCAL 11538 HANDLER ALGORMHAM DEFINTIIRNS

The follewing colfection of dgorithms cescnbes the bese Jwations required for wiog the T8 I 3
ipateit. Thase slpamithns are written i 2 paewdn-Pescad langueps and are thergiore only designed o
Hinstraie the lome of operatony jpvelved e covsing the TUEE e perform the Intended Penciion, Al
giftwine For A parvcyiar posi computer may be wittlen usine Uese aigorilims along with Hie progridns
cxampicn fnurd v Appendix O, The following is a hae ol the Tencdons described.

P tediggnese - Cugmunrecs and sends the conunend pachel coosing Uee TLSE e axscale 1l
bufia-in, seif-teat divgrostic, Reterng che TUEE and proke socosy code as the resuls

2 toseek - Cnoestrocks pmb sends Lhe command packet which cawses The TUSS b position the
tape macrted in the specifted drive o vhe specifiod plock, Returns the suocess code obikined
from the TUS end packet as the resule

3, furead - Constrocts and sends the onmmand packs walch caowses ine TSR woread da from
the tape A the spegitied drive mto o butfer zrea. Retures the suecess code obtained from the
TLSE end packst o8 Lhe result.

£ wwrite - Comatringts aad sends the commentd packed whieh canacs the TSR o wnce deta
fraun the beficr area spocifed o the specificd TUSE rape wuit, Homms the sucoess code
ohtaired from the TLSH cad packet as the vesuit

Iroaddatiog i0 e above speciiie tunctions, algorithing Foe snpporting costines ang aleo provided, Thess
roulines are shaved by the TUEE function pouiines and are incinled for the sgke of complofeaes,

Dieital Towprienl Corporilion a0 0a meebaasbaliny jor ife wacractivess of e glporiibang, nor

ol Tere correclions should errors e prasent. These alponithims by be copled for ule on 41y SompuTer
syebem by woy suitable lagpiapge implementation
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f CONSTARTS ¢ Defines some interesting and GE#ful constants }
i .
K { Define single byfta paciet £lags
B

i

i data = 13

![ TonLrob = ¥y

it Inlk = &3

i continue = 1&}

¥ Watf = 193

EE .

:i { Definow smlti=byte gackel obood=ss )
i+

i .

i reddapauede = af

Bk write.corode = 3:

ni pogition_opcads = 53

il diganosentposde = 7

i end pack,.opoode = 547

o 1

3 . .

i {1 bUefins frdClaiivaticn AuwdsE3E coules b
i

i LY=L F FH = i3

i talicrs a =E377

fi { Pefine some useful suhsoript values )

o carmand.fiag = f#

I EomPARE. 2 alnE = 1z
tommand=apcoae = U7
carRrafnde Init 2 47
dfaartountLlow = H3
datawcountinlah = o7
earmand, blas oW = 163

corfdhdalioc Ringlh = 11
I befipe iemaeh of commandsdata persaacs )

command_isngtn = 14
d&la.biock = 1dE:

GLUBALLYERIARLES 1 Ipdloeies guantibiss oeed by akl functlons

slnuleoyre pacikel @ byie;

2

i i Wpte Che varisole Lenchbd o7 [fe afray Gefineo selow.

g? 1ea Fengobn 3a a funciiom of the Lyvoee of mesesge B0 be

L NS, la®ay, M 1% Ehe nmumeer af eybeq Coffelsed 10 CHE

¥ meEREGEe |

e rultiobytepocxet 5 MRRAYEO. .4#32] OF orbe;

3

ﬁ.

@5 TAREAING PAERMETERS { Parametnrs defiped by bae ¢alling fnotinss}
i

unlrenurpber; HiacH.nuabdr JTAFEGERY L Soegliled prizrELQCED
reLbyces £ IMTEGEA; {4 Momuer of oytes in reszaar )
Buflar @ ARKAYED ., . Roohytex) OF byte; | Datasmezsage spade

-

Lo

ST TN Hi L 10

dald

R LR Y S g oy e ¢ e mma s A R wE



T

-,

R L AT A L b L e

] AT RTE

n N o e

l

)
[
H
k
1
[
i:

E D LR Lt gt S S g e R

FEATRNT 2

=R 'l'T_|. r':l.\'_ﬂ:j.-;u_ﬂl . .'“_;_:l'.

e

g
I::
N
&=
-3
3
¢

LY. EY P Y
£ Thls routime tuvng tha TomE Aelé=rtest dl3grastlc Fautfine

EEAEN
{ Comsivaet Jdnd gend Lag gcormand packet
Aeddrzary to omuse the TUSH soniToller
to pxecute 1ti Eeii=tesr diaarosiic.
EerTurnh the vwaliom af ThHe Fuccesd Chae
cantrlaed in Lhe YU5d ond pscket, |

IF initioilzeldisagnasp. ppoode 12sineess THREN ZEGIN
Sphdd4cknlicecyet, command_le~gbh+273;
tudlagnase i3 geb_erd SB8okeY
Chp

FL5E
Ludlagnase iF failure

E&Cy {4 btudlacnass }

tuseek [unle_punper, bBlookoniempeIl:

{ Cangtryct ang serd & conmand packat whnisoh frdlcakes Eog
TULE shoule posftien che spesified unrlt o the BoRcLifled
Bilock, This rontine cetorpns Ehs SUCCRYE cpde Senf in
toe FUSE &fad pDROKPY &% 1E2f TeEgeibl,

HES TN . . .
I Intclalizeipositlion opredai=ulomesg PEEN US|

{ Constrocnssend & ocommand packet }

gacketicannand unic} 12 unit. pusbek;
packetbloonmand biagklow] = lovfblookonomker s
pasker(comnafdablocd nighl 1% highibhlock RUmber) |
StndeFacketi{vacket, canmand lenothit

L Cancliyde wWikh AR end hdcKef |

tngear 'z aeat _arndopackeTy
EfMIiz
fLAE
tuseex i rallare;
FHGr € Fegesi }

Frread {unjr_number, blgosonumber, bBuffer, no.byb=9]:

$ fopstedt and szend the campand zdoket reagnfirad o pead
“nopytac” froam bhe unit mpd plocw Eom~iiised, fegdr Adra
ftrorm Ciee Rave Inbo o cuffer space, Teburming Tne Yxjoe af
Lhe Fuscegs oode contalned Lo fhe TUSE wnd aacknb.

BEGIN
I¥ ipltiatizedresad_ spoadaizgyoopes TSN BEL LR

{ Congi{ryei tprsand packet; operatars “loaw” ,Thigh”

Teturn low byts, mish BEvLe regpesbivaely )

paceErfonpmasdaunliti s unitanurber;
pagktbigonmand biask_ Jor] = lowibiccok nupneri:
CAcket foonrkand,hlogk.blan] % highiplopk  nunber )i
Rend oeckgtlonrocet, CoNrandiennTrls

3-13
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i

Il FT oy T =

L

e e e s

Rty Y L

4 et dakyg ootedb and Stetf Iin bgffer b

I¥ get_ fatscpackat [hufferissudcoss §HE
Curesd 5= get.Bbhd DACKeL
FLEE fureed = [allere
ERL
[
tgrezd = fmjiigre
Edxdr { fteresa )

tiawprite (Rl AUmMSEr, DEGoEMUGDET, Geiffel, nobytes)z

i Construesc and send a command packer Fpeslfying tioe
onlt and hblesy fFor wrikiaq data, #rdie toe data Erea
the spercitied muiter arep Lo iee fepo, Neiurn The
sUceEss rode antalned €ram trhe TUSE erd pactkat 23 Lhe
Tesuli,k

LGCAL WARERBLES
S3URT, daxtELCcount 3 IRFECOERT
HEZIX
IT inftialivcelwriteconnode Jseuegrys THEN BEGLY

i Stulf paramesersd: inke coneana LEcHeb F

packet [cofrandanET] =z unftanumber:

cacker fcorprand-ntlookaiowd 12 loawiplock. mumeRrdy
pasker eaapandLbipokaniany 1= nionlelocknUbker s
gsand_psrket {ocagiet, oRsAandolenginty

T 1¢ zonfiraor 9% ra=sjved, send data! "deéef.ayia”
“apt.byie®ars irplesentatlion=dependent fussblan
CaLkE )

caLa_CauRt I noabyLes

wHiLF Fef_pyigzcoptipnge ThHEN DO REGEN
i *akE biccxs paxiocwer of 124 ryres cach |
couni 7 Flalmaridete.tount, data_kblosk]:
mulobkytEfsoent ]
sepo.packer [nuttet [hoobyteg=3atayountst i,

Countly

datd.ceynt 2 data_coant = counl

Enl;

fIB any event, bry for & fhd BeldAL df a2nd )

CUSTibEe &2 NEL.pTA_DACKRT
EMD
s LeE
tuwple® 35 rAllers
ERi}y 4 —uwrice §

initializge iap.oodeli:

i Initialites tree TUNG Ry sending oEeak charAaciecs on LD
coppunicatian lime, followesd by Lbe single byte paoser
far INIT sén?T Twice, The Aphcifisd aperarlan is ERen
crdnarkitEsd to the TUSE as pither 4 elngle 2vie macked
wr tha Fl-gl (eommgnd) bHvte of a mulbtl=hvie packet, ©

EYGLIN
{ Eet fasrupleabion llae ecpiRtral Eo BREEAE

-4



st break.. njict;

{ felay mrultislé craracter time ta Ilnsuzre franing
s#rror }

waltimorharacterutines )y

§ Remcve BAFAK gonditien trakr line b
Feset_hreak. bit!

{ Thitisallem comrand packet area §

packet feommand, €123} 12 canbral)
pafket {comnandopeeie) 15 apacode;

{ 5#na IN1T ftag te TUSHE

single_byte_sgcket &= Lnity
puttyielaingle_bwie_npacket

iV get.byreacgntinge THEN Inltislisne 15 2vcrcess
ELSE inlLfaiize = fajlurar

ExGr 4 fmitialize |

send facket (buffer, no.byresgly

I Sepnd intermation contained inm "boffer” o TUSE .

LOCAL  WARTAKLES

T

R LA

=

AT e

Fl CEN

.

T R AT .

s Homl

TR A AL T SRR M TR

T

a7

Index, oneckLfud, check.word § IRYEGEHZ

{ My=r peairn v1th checkepum Initialdization k

cCrerk_sus :x OFf
check_word 3T 6}

{ Creck for svenSodd ohies, erfofming ChECWSUXD only
1f eyepn! Ene opergster “ofdd” reLurng & Boolesan vailyge
of TRUE if the argdument j49 £od b

FOR imndex == 1 Th posbytas 08 BEGTA

IF add(indey) THFN
check _wabd 1= byfferiindes]

EL3é BEG1wN
checkaword 7 Betfor{indeXd=i56 + ChECK.¥3ro;
TNEGHLEUdS: §I% checkigheck Uk, chBECE_ WOTAL

END Y

put_by¥iErEutfer(indexl)

EHE )

IF nddipo_nytest THEN
thECKLSUR 3= CHEgkiCherkafdm, ThHeCEwWardls

i Ho® cukpuf ecaecxkElm lntarmnatlen: aperaters “lowt,
“nigh*® Tefutn low byié, High bByre respectively ]

put=byteiltowlcheoe Furlj;
PutabvEe{nignicheck  SUml’

i send.sacket ¥

b
—_
n

T —— -




11z qet_AntA_SafkAL Chuffer);

{ 4#L% The “akta sert frar the TULS ard stulis ¢ inte
*utfer”

LML VaEladLES
Index, checkasyum, Tata~count § TETTGERS

BEGIN
{ Imitiallize chedhsum variawles |

creckaword = O
cheackogium = gab.mytep

{ Lonk foar wvalid <dRta gacesl Ftrractvore F
IF (chegck pursrdaia) THEN geioaata.pecket i= failure.

ELEE BRGEM
{ Gef detd packet Erom TUS54, calculating
cheCcksam 45 Lhe buffer 18 Deaing £i11led )

natd £alnt == gat.bvter
CheCHLEUR ¥ CRali.Bum + data.<daunt®¥3546;

FOE lhdmx i 1 T Aataecount OO0 PAELGDH
outferliindeaxl iz ger_.byie:
IF add(imdex) lHEH
Chepkoword o patipriindes|
BLat BREIGIN .
cneck ward 5= bDuffepr[indexn]lFiIhe 14 coechunTd:
rRefkLSlr TR checxk{checkusum, chack_word)
EHE
EWD

IF nddidatsacauntd THEN
check.EUR I8 chask(eheck 508, endcbWnrdl)

i fake mure bAcket %A not 1n errar |

m 't 0 e '

Chelk.doTd 12 gRT . BYyLe:

Y

;% chelk sord P CRECK.wiDD + gel_buiesif:
X

H IF CReck. warse>Ccheck sun THREM

ﬁﬁ Jer.datk patket = feilute

§; 8LAE ant_data_packat iz surpnedp

2 FKO

.

1 .

: ERD 1 Shladatauraskst }

:

5 peteend packet;

5 1 Cets an end packet Iroh tke TUSA, rerofinlng Success code
1 8% result }

i

LOCEL_YhST1ALLES

index, ¢heckegum, shegh.Ward ¢ IaTEGER:
i BEGIN
; CHeCKLBYN 5 (et _DYLe; _
f Look £9r0 walid ¢ommand packet Stoutchogre

IF (ehegk dundscammand]l G {Amt_cybeLdcommAragoinngtind
Y [grtonytesrend) THEY get.end.0arket e tailure
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FoOf b EACKEL = SJer.bytél
f Npow ok ERe checxEg® caloklaticeh
cHelkesdn ¥ cheged{rhneck word, getaend..packersihalr
¥k lpnasax @ IO 4 00 PEGIW
shEc_KATd 1= aef byters
check word I3 chackaword v getomyiadissgy
pHEsE _B5e 19 CRARSEIERSCN,.IOF, CnECE_aord)
e

i %aps Eurd packer wds Bt Im eBTrrer !

Fheckward = net pyter
oaeokopord 17 Sheckobord ¢ oel.ovieEdhEs
IF ORBECEwaTAERaReck.5um THER

et 2nd packet e fajilure

ExD; i gek_end_gpackat |

chneek fardd, arglls

i Computes fhe 16 nlt checksus of Ar3l and &ral, Jalng ERde
afnund sarry tegpnnigee of TUSH o

BEGTN _
i Toe tunctlen "cariy® reiurns a value of
1 Lf ¢ne sun af the 2ryuments Teenlits fn
M paAfTys & vakue 0% B L5 Yetuorned ofoerkise
Eneey ® grgl # 37T + sEFrYiaArAl.ETTRN

LHOE t checkit

b End af algazitan fefinicloans &

b

“am e iy ——— —_—

e




eme mn e mmoem s

e J.._,... I T - .:.r.?...,. e
ety e ........._._l.,.?._W.__ u_.n._u,...u. k.u.n.._l...... Xl

. .r i1 P = Flrﬂ.ml.W-lrl..: }JE‘-‘.IJ‘.I-E

A s T R s R T R

o

. TR BT



e S Mt e g g T e W e L Y

o

AT

SEe

o i

P Rt

-

A

L

l"fﬁ T R
- E

&

Ty

|
_-_._-..‘-.1\—__\.
-

AT T
.'\.' e .

S

el

CHAFTER 4
INSFALLATION

41 INTRODUCTHMN ) . o
This chapter coarains instatlation, conligoration, a0d checkort proscsdurs: for ali lhe versoas of e
TLiSE DECape 1 -1A, -CA, -DA, -EB. -WA componcaizh.

4.2 RATCK [NSTALLATION {-DA Version)

421 Rackinouat

The TIISEDA monnrs in 13,2 em (5.3 00 of slaodard 48,3 cm 1% i) widik rack. T shouid he lecated
s Ul the T as 06 1) power cond cen reack o pover costrotier owiiel tow such as the DRGTTAL 2581 o
any power cutlet.

4.1.2 Unpaching .
The TUR-DA shipping carton conizins she [ellowing Hems o5 rackmovnting.

TUM-EB
Bzl
2 Mounting brackeis
2 Support hrackets
2 Sappoct brachst oxtendera
24 Dhillips rrusshead sorews T0-31 >0 8720 in
24 Intermal lock washicrs
12 Li-Mut reiainers
6 ep lock nues 1037 0 378
T binge cord (1200Y)
2 Fuses {378 A and 374 A slow-blow )

ALY Power Selection

Dewchable line cords for 115V and 239V, and twa Coses sre soppliced with the TUSA-DA. Tha line
gord recepiacie meets Buropean |BC standacds. A swiich on the baek of the tape drive reas panel se-
lets LIS Y op 2100 Y (Figure 4-1 5

. Bcl the veitage witeh o the cormest value using 2 -mafl screwdriver

Swinch

Fosltian Yoliage Hange

Lelt ila% G- 128 Vim
Right LY . Tefl = 256 Writie

CALUTION
IT the: TUSY Is plugzed fnto a 230 ¥ circoit whils sot
Tor 115 ¥, it may he sevepely damagedd.

L A
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Figurs 4-1  TLEAS-0A Bt Paonl

20 Fram the twa leaes provided. select gl mslell the peoper fusc i the tase post. Te apen the
Fuse post. ese a 3/ 06-muh bhade tvps acrewdivel; Prese i the fuse post cap and tuen i
coentercieckoiar, 1o close the fose posl, ie the semewdeieor 10 press 0 The fap and wrp it
chockwise,

Yaltage Fuse
JfE 344 A sbie-blow
23V J/E A sivw Dinw

4.4 Reinoving Botlom Plates for Comtriter Bowrd Conlipivation

The TLiSE is shipped prowired for cperafion at 35 4K Lead wansoin and receive op RS-723, IV 8 con-
Figuration clange is recossary, the bettom plaies ssust be removen in aeder 60 23in acosss vs e onn-
teoller Board. Use the following procedurs to rensove the bolwn pistes (Seg Marpgraph 4.7 far con-
Fpuration inforaation )

I, Edacodnect ibe prawer cord pnd interface cable from iia rear panct of the T SS (Fipure 3-1)
2, Piace the TUSE ypaide-dows oa s fiel woerking surface o0 (e rear panet Tases vow,

Famove che oao Phellioy hood someas amd jock wasbers fowm Lhe fronl giade. Romoes thc
ront plats, cxpasing the T tape drives,

L

4. Remuove lwa Phillizs bead sorews and iock washors from the buttom oF the vear glits and one

Nai Phitigps head sergw from the rear panc! af the keft side of 1he inteiface cabls connector.

amove: the power sunphy assembly by lifting i vet of the Rousing {2000 inieraal wibles =il
atlachedt and plesing o righteide-un nex tooshe TUSE

2% Ru erhicke Froe

42,5  Ruschmouabing Procedoars:

The fallonwing procedure erable: one porson tomstall the TLUTE-INA m ke rack aaneg 2 munher 7 PLill-
1 r= 1 1

ips acrewilTiver

1 With the powar cord and Bterizce cable remaved (I ipuere 3-0), cameiully pluce the TUSENA
upside-diown o o lat wearking surfacs so the froot of the device is Tacing you,

T Repowes the rubber Teel o gtozched by romaving tho surews thas dold then moplbes [Flgure
-t Refer to Pipare 42 aad align the t%a support brackets on the bollom of the TUSSEM,
si thew are flush with the lefl side, Fasten down the right sido of cach support brackel with
pwe serews 3nd Dwi ook washers.
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Frzure 4.2 Installing Support Brackels

i 2rten the meunting brackef 1o the feft side of the HJ"&H Pan with two sorews and {wo lock
wishzrs g0 the bal srud Faces forwerd (bend Dn Seacket toward conter of TUSE- DAY Tnstat
the other manaiing bracker in the same manaer using vwn sgrews, tew ook washers, 2od iwe
lak mints oo seesame B8 to the support besckets {eare 4-3),

Attach four U-Mut reiainers (iwo por zide) ro the froat verticad radls (Vigure 4-4). Kefer fa
Figure &-5 amd position L-Net retgingrs gt dhie doyirsd keight for the TLIEETIA,

Ohpen 1 back of the mack, &tm,h fonar Li-MNut reesiners 0 the rear verdicel raify {Figure 4.6

13 non-DHGITAE rack 15 used, fasien the 511p[:lmt oraekal extenders po the rear versical rails
wigh faur serows, four lock washers, and four Jock nurs. Use two per side in the wp and bol-
tomn froics {Figure 474

Turn the TUSE DA gightsidenp and while sepparting i wilh one band, phace i inle position
i U cack,

NUOTE
Be sure ibe mounting brackers ane o the myide of
the rewt veertdist calls.

Fastes ihe incuntisg brackeis o the front vertical reils with four sorews and Four ook wash-
efs (i per side i dHe of eid Boltom Bodes ).

CAUTION
Iresiall the bwa baldom serews irsf bo avoid bending
Lbe mvundog GBS,

For DMGTTAL racks, fusten ins monntisg brackets e the cear verdoa! rails {Figare $-04. For
non-DIGTTAL racks, feslen the mowaing brackels w the sppport brocker extenders {Fgure
47

Atcich thg power cord and interface cahle and connegt o the appropriate device or recop-
tucie. Close the back of the rack.

Imstall dhe berel by pushing inwo place over the bell smds (Figoee 4-8),

=% : d e T : e
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43 RACK INSTALLATION {-CA Yersion)

43,1 FEBockmoust

The TUSE-CA rachmaun] wolt woournizs :o P12 em (5.0 in} -.’JI' seandanl 453 em (19 in) wididh agk. Tt
shouic be Iocored s that che 2 mo 06 o) powes ooed cao reech a pover costrotier outlet box sech ay the
DIGETAL 36k or any powsr aitler,

Ta get iooche srowptiae hofes, remove the beded fFture 9% by g:'r-':u it ad 0 lop and hotrom with
oih Bapds. Fotate il oul Toom e otiomy ard 1002 away, 17 the ems s mstalled ina recessed rack, the
il tna ¥ b reetoved By resciog 31wl Boll leoads i,“ Uips Jefl edge wills r::LJh or hareebe inside ihe
LLOrmEs well. Pull Sh:-_L[}H' pud and switig the bezaf awa

WARNING
Alokal herels aro In.-e:'mi.rf
I the nuck regmires them, sl St Li-WNud retainers ai lht. ]m.:* spuoed agoording to Figure 4-10. The

TUEE 3% brght enouph Por one pecson oo install, Pot the tas rtom seress in fisst o avord hending the
TuGuniing SETs.

.
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Figurg 4-9  Bezel upd Ball Stud

Four bracicets and hardware are included with the TUSE-CA to suppord the back end of the chassis me
mack, Use the two long brackess for DIGITAL cebinets. The shirt brackets are extenders loe the lomg
bracheiz used in pep-DHGITAL cabinets Atfach the fong brackets wo the chassin with the exisking pow-
T sapply screws, and atiash 1o the side rails of the rack with tac supplied clipnpts and serews. Mlardg-
wire Is also provided to fasten the extender to the long bracket if reguived The bend um the long
brackel should point o the senter of the fack whiie the bond on the extender showld point to the outside
of the fack. . :

442 Power Selectbon [or the Rach Version

Line cords e 130V and 220 W and two fuses sre suppled with the TUIECA, The chassgs power
receptwcis morks Purapean 1EC standands, & swilch on e beck of the ceckimount cabinet selects 150
Vor 220V (Figure 4-51,

v Bet the switch wo the cotrent value yEing a smalh sorewdrives.

CALUTION
i the unit 1= plwgseed jnte & 220 V cirewit while sef
Tt 130k W, if may be severshy dusmiaeed,

2. Testall 4 lose inthe fuse post,

A 3/8 Amp slow-blow frse is peguived fur 220V, 2
34 Amp stow-Blew [mse for 170V,

3. Inpert the appropriste power cord e the receplacte. Do pol plug # intoe an outlet uniil the
instailation i complote.
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417 Removioy Medue from Chassis

Refer te Figure 412 ind periorm s Moflowing sisps,

0 R e

S

i, [Mscummect the power comd.

[

Fomawe the heeel

-1

Twigt w coin o7 sorewdriver i fhe pap beoween the ceaiaer bae and che lip of the chassis. Lilt
tho bar out of the chassiz sad set 5t aside.

4. Pull the cape wwerd you p Faw inches and turn o o the siphtl, Siide (he dwedale 008 an ek or
toe and resch in ai the beck af the caps {0 retiove (he power and cormriloicabion cabbes foomm
the medele copneciors. Bomove the cage eabirely sroen U chuassis and gul il o = slable work

A e e T R D T ST

T
o
3
A
&
=
B
E
i
i
£
!
£
2
4
&z
1
2
3

surace.

30
E’E ; 3. Reach ip again at the hack of ihe cae wnd vemove the drive cables from Geeir conpectors o
ﬁ_ the modele,
2
itk o Mo siide she modole out of the cage.
s
s . CAUTION
Fib Be careful aroamd the i tachomefer disk, $ 12 eus-
i O ily hems (and ils edpe v sharp), If fie disk gets bent

withouwt cressing, it might he struightcacd with

b phiers. Alomment is not eritical, hos it is batter iF the

g disk dees nat rab spaiost the apticn! sepmor kjock, tf
-_,E it cangend be alimed. or @ I v oreased, ity o
%‘F ceplaced,
g% 434 Reinstalling the Modale
B, : . .
,"E' 1. With the consector edge Tucing iste the cape, sbide the maodele partially e the eape afong
:L'. e card poades
o A Toslah lhe drive cailes onio their cosucctors, kote that the drive cables cross cach other,
% with e lefl deive cuble goive {0 the ripht canncctor (a8 vy look inta the open oned of ne
:5%!: e
ik
A%
M

<4 414

I

wa,
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Flgaee 415 Instaliing Cage and Reraier Bar

L

Flace the cape pacdizily in the chassiz and rn the power apd commmaoieation cables o the
wodule Ot TRelr COnesrs,

Shde the aodnie all 1he way into the came ol ser the cage inio the hoeoking tabs stomped
itie fhe hortmn of Lhe cliasss,

Align che retpings bar parsllel 1o the ooy of the claazs, with the spring e doh Pognge ihe
Two slods wilb e verticud shedt el of she cage A ihe feabdie of the odinweys, Press each
end of Lhe bar away and dows, ope ol 2 e, s kel the eods capch the hip ol Uhe cliveses aml
the bar hobdy thie cope i place in the chessis, The module shourdd 5100 the Gape wieh i edus
Just ¢lear of the retainer bar springs.

Fuplave the berel and power cord.
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44 IRSTALLATMN LEA AN -EB VERSIONG,
Thee TUAEEA _:u:r.i £l wre tubislop units thad reqoice o mibimun stgont of space, Dorachsble Boo
corde Loy 103 and 230 W and Lwo Yiuses BIG SUDY oo witly dhe TLSA-TR; only the 115 V cord and {use
are suppiicd S0 the -ILA . The tovdy aree & 71 loag, cnshii p 'n..'--.' b plu,-, Lh Ti754 o & desk, tabletap,
oF i canvenient lovalion within raech of 4 powe s cutlin, See Perapraph 4.2.3 Tor che sarvcer power selec.
fien intormanion and Paraereeh 4.2.4 for copreofler boerd coniigaralion.
4.4.1 Tabletop brtailntion

L Disooedesct ihe FIL*'-H:‘ cord g nici{oes cable Prom e rear of the TUSS (Tagure 2410,
I Plice the TUAR apeide-down o 4 fias woeking surlace.

F. Postall rhue four runber feet nging the Dmir 12 e (172 ind Phillips hoad scress o sedure
tREm T the battom plates {Flpure 4-127,

4, T}Jrn the TUEE viphlgideun ool place it I.r- thi desivpd jooation
5. Comtiest the power cord, inderfuce cable, and wible shosld wire to the rear panel
44,7 Solid Mowstinge Insiailatogr
Lo Povionn sieps b owad 7 oae above,
2, Inalall the four mosmting breckets (bend Fecine the side of the TSR 11-::|1|s.1'.'r~5.'} uglieg The foue
E3am {17 i) Phillips head sorews -un-i.t topk washers 1o secure theul 1o the botiom pletes

iFipure 4-] 3_‘!_

30 Tora e TUSS righteideup and place 3 i the Jdesired neation

o *
i oy i
1 =5 "'\'L. =
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Figare 412 Mouncing the TVIAE-EA g8 A
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4. Fugien the wnlt to the miokseing sislace asing fear acvens throteh the holess & the mouniinge
bracker hamcdy,

TR
The four sorews necded ko scoers v enid o dhe
mounting socfece v eut supphid with the TUAR,

5. Congect the power oood, interfies cahle . and cebie shivld ware [ the dear panel.

4.5 INSTALLATION €-v A VERSHN)

The TUSH-A b e tabreing wndt thel rogires o amemen amsaal of space and can be pleesd ina
copvenient oesaiion wichin reach-of & di TRIFET SULTED Cace Parapraph 1473 for powar reguiremasnta.)
Ie addition, che TUSE-V A can moune e the S8BT (or [t SAT U s desired,

Ml T
I recouflgmediion is neccssary, soe Fursygragie 5.2
bofure mstabbing the VEISE-VA

451 Tablerng Insmilacion
See Pyragraph 440 For stz liaties proceduie

4.5 Sodid "'rir-lmﬂng Insie arkon
See Pagagrapn 4.7 for instpllation procodurs

453 Mownting the TUEE-VE o the SR Jor BATLYAY

1. .-"uLl ol the four rLI"J-.,l fuet fo the TUSE-V A4 ps dosorbed 1o Paragrapk 404 steps ¥ throog!:
4. {3 sabic menaling b5 dorired, crdor hadwars Gis PRS0 TAT7 55K

2. Piacr tne SBEL for BA LIV upside-goes an & flat sorking surface.

o Reimew vhe penbes foet B e BT oor BAT-VAG O anachad By renoang e semews
SCCNNINE 1hem 10 the boitoin, Fasten the four brogkerss o (e B o, Mond 2u e nuiside
cdoad vaing Four scrows apd lock aashers (Fiears 4145

4, Posatien e SEOL oo BALG-YA] ngblnide-up ovar (e TLES YA g0 the msenting bracheis
D vy with the ko glas on fhe side of ﬂ.- TLOERV A, Dasen o the TUZEVA waing Dalir girdvis
and lock washers (Uiglic d-i4)

3. Referving w Figure 403, ool L |.l.|.|.|f.l.[J|:'-\.- coibifes aed poswacr SOrd Lo SR TeAmRlIvE bo-
Gallians,

d.6 COMPONENTS

Frmures =16 sl 20T provide the oot dieensions fur e cioeetl Boand and drive mechanizm, The
Brive dems o 19 om {75 i) cabic woick J"“t-,- ek thoe bowrd cenescenr withe Uhe aaree worminie st of che
plugr dowurd the caoter ol ihe board. The piuy e keved 10 sptore proper defentodien. The carindge -
ferads E00cm {lel in) Mram the sromi o Lo dnve, 10 the doive 23 recessed moa ].n-ur'ti -.:In:dca:'nm: st be
provided sround t..dupl.nm'.r or Ninges ur geig Lhe cariradge, idenliy, the capivedge <o in 5 from pamed
1 somednal darger thar shitionaum, woollow 2oy noterticn, The apeming sheuid l'.-:, ai loeman tae diman-
sioms of the |:":L1'r1'i,1g.:', Vihem 0 aem: w0 &k et L2 nh Joveled not moee $hen 0,82 cm 400 T ind above
{he bgjbtom '|"'"l;_.-li1'||r|.'l|:’ surface [line A in Fhgrymee 4-iti}. The deive most hg free to flaas onoats mountipe
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The brard 2hould be mogated en oy Daisorleee with 3 me (4400 hardware aad i om (378 in standoffs.
Boil the buard and the doive may be mocnled =t sny angie. For meuniing the drives 10 3 surface above
the drives, | Kl em GLTL 0] clearmes i regoired: howe spacieg s giver in the owtiine drawings, For
mesanling che drives o g anetsos below he drives, a0 K16 em §3.22 i) = B.BY cm (3.50 in) chassis
Ldioul w regnirod, wirh the sprme meurting hole fpacing.
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4. 7.1 Selectivg Tntirfaee Slardards

The seriad i s operstes oo fuli-<leplox, asyachironou., d-wive Bees ol saies Trom (30 Dead 10 24.qR
hand. The transmit aod receive mos mav be Dufenenijen iy el Bach B0t beie o osentsmiteed win ooe
s1art hit, ome sfop hit, wnd ne pariiy, The s deiver and veeciver may e sel W operdie 1 doeorddsee
with BlA Hx-422 buloneed or BE-423 enbalancesd signal stundaras, Wiee sel Lo BE323 1 TUER s
compatible with devices eompiving with Bis-232-0C,

The TUSE s stcpoed peowirsd {ar aperation at 25 4K baga traneond and moeive om RS423 The muax.
inun wire lengeh thae meay be ased ai ther dasn e o aa eleclicolly quict eavicenment like un ulloe
s sppoimately 77w {90 T Thin wise osed with anw iasralintinn shoald be om lees than 24 AWE
didrnessr,

Longer wire russ emiy Do inade iF daia rates ere redeced, 25427 1y cnnsidersbly maac nuiseimimune

. ] - g - “fr ] LI ]

lan B%-423 and ean be wsed over b bense 1200 m {4000 A1 at amy TUSE date mute, Tigore 4-13 de-
rived feam e Fia stancerds, tihedraies te vagaiion: o digiapes needsd by Bh-420 for differsn dala
rates. For mors mfarmation, corseli the adandards boe Bi-327 ard RE-42% punisihed by the lecivone
Lidustries Assocuteom
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4.1 Conmertiog Stoodards Jumpets

The jumper pins are siendend 835 mey (U025 0] wire-wrip posts winch mey be conmecicd wsing 10
AWG wirte and 2 baad ool Ouher techniques thas sy o used inclade ship-on cosnscions, swel a8
DIGTTAL 915 modehcesds, 917 defey-clein. of soldering.

- Fhe hand reles mav be sel indepandantly for trapsmissbon and reception, o i:-'bl:'r: el aperiie l-:-g-f"_hur_
S Simply connect the pin with the desired bowd vaine w either the KMIT o ROY pins or both, FPrgure 4
24} blualrates the pin localivos, and Figure 4-21 the Betory-wired confipuration.

The inteedioe standards may be aclectad by conpociing scts of plos togerher, The conngenions nre liswed
: ir ghbroviated form in Flgers 4-20, The group of ping 17 throngh 24 are the inferface pins. The modniz
i5 shipped prowired for RE-423 with pin 17 consected e pin £9, and pin 18 sonnected o pin 240 e
gther pins in the group are connected.

For RS-127, pin 21 showdd be tied to pin 19, poze 22 e pa 20, 2od pls 23 to pin 24, Nooteer pins i the

group are cumnected.

1% OPERAFIONAL CHECKOUT
A confidenee chack of the aperation of the newly insindled TL3Y may he pesformzd theough the consnic

ot keyBoard console emalargr of a host sysiem wirheat the sse of 2o cpersing sysiem devies handler,
The lighs on the TUC5E board shoold oe on, mdicotsap & Tuottional processer.

i 481 Checkoui of Inferface _ _ _
. To address the serial interface device reginlers willt ifle consobe (eongel ihe sratan: panisEals for Address
- artd sades), performn the Fobiewing swens,

ik 5.
g
i
A
LAl
s
:&.":,:-

Set the framamit controb slaluz regessine L fend Sreak w e TLISE
Remove dhe Break condicion,

Transl TNLL O {octa!) to the TSR,

Trasmil » second 4,

Exumnne ihe receive data buffer o fied Continae: 240 {ootal)
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4832, Configuring Interface Sodules

This sectien hista the andtch or jumper confiperadions recommended For DAGTEAL S seynchronous sermd
' interface moduies, These saedudes connest the LSELD ORBus o tha PO p UNIRES to the TS sensd
z interface. Facl mudele 3 coidisured 1o oun an she faswest spesd rossible Teither 9040 or 38800 bawd),

& the standsrd bos addrss {1 T63000 and veewor (300 for the TUSS, For aches speody or addresses, tead the

manaal for the spealic inferfice. And for TUSR configuration, sec Figures 431 and 4-27 The interface

5 requirgments arc s el

FlA RS5-423 woltape levels (RO232-0 compatiblel

e Eight duty bils

One utart hit

Ome stan ik

,. Moy pariey
o PBreak emubled

_ XOTE
Io the Following tablus, B meons 3 jumper i
: removed, and | means g jumper i inserted, {0 and

OFT reler do the pasirions on board-moamed switch
3 packs, An X neesns the TSR will work repardiass
of the seating,
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483 Chechour of Drive Covunand Fomciivn
1. Ensert a dape carlridgze mto deive & (el zide) (The TLESE shoonid have sent Continue (M)
alraaily )

!;-\_l

TFraosmit the fugkrwang siring of aceal nimbers o che TURE (Consult the programming chapicr
o an cxpianaoon of chis forma.

S i e e i B e Y T

The T3S shoubd wind inihe beginning of the tepe und tead shut hudl of the tape, M it docs ani wok,
seg Table 2-1, wader “TUER does not respond 10 host ™
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i . CHAPTER S
OPTIONS

o 51 RUN INDICATOR

Each tape drive may bese an LED lodicasr which lights to show tape motion. Since data foss can
accer o 3 cantyidge o remowal while the tape is being written, the cartrides shonedd aor be tooached i
the indicator iz on

: 501 Instalkevion

3 The indicaror (which moy be sav devies capaile of handlinp 30 A wich o foreard valtage less chan 1.8
i ¥} i wired in series with the lachameler soures indizatar. splice the run indicaror inte the wire feom
™ pin 7 af the deive gonocetor, {Count trom Lhe cpd witk the missing ping that pin is namiber 2 '!-Til':.‘-“l"l::lll'
. sianuld be on the hoard side of 1he wire {svenol armew poinziag sway from pin 7, Fgure 5410 The in-
g t1ll.'.‘-'°t of i available from DEGEYAL ("™ 11- 19324, gnd t'nrr: with .hp-c:m pommasterd 400 availnbie 1o
i roaw the indigaro ta e taw {zable mamber TG-105207 and 1o eatemd the brard ponvector end in the
47 Lnd|m;{|r pt the frant of the drive {cabbs mappier TO-1357258

;-Il'\-\.
i
'h_'-
o
o B

;’r-f [_ T

( 1:-.:5 o

‘Q"m - TaARS Y

\""1'\1.'\- — 'ﬁ.l_r_-' e - '

T PN T ‘JQ;-I';:__-.-:-'-'
[T -21.!%
&ih
o
G ED l"-‘_ s ey
[ L] T ——— .h___i et e
13 rac s |
1 "\_'\‘JI ¥
J....._...._.I I |
P :
L

WL E

]

Fligsitve 3-1 0 Tnaafigion of Tue Jodioe s




Sy

=LY - mm

= e T s ™ Lt g L o Mg 7 mﬂ;;'wz_;:ﬁz,ﬁ'.'?

ey

Lol il A e

i WV SWETCH

531 {eneraf

Specal provision bas been mads o mzerfanny the TUSE o the LET-11 ODT keytaarnd inlerpretes.
The TUSE 12 ploced af the syetom consels address and vevtor, permeilng i fo “iype™ s orogris
niing kevinoard CHIT T'his maany thae a veyvbourd cannot be commected ol the same e This errange-
weni 35 pae inoan unstieaded contial grstem, where the TUSS Cun nacomatically Tead end stace or
veload and rastarn an ansupervised procesy comtrobler or similar sppticalion. Tae Bucl switch aliows 2
masi Al reboot withau powering down to evcle the suwomaiic sequenca,

NOTE
Bool meole does ool work inoany THGEITAL wper-
ebimg S¥Riem environment.

LY Ciperstion ) _ o
When the Bood switch @5 counccied according o Paragranh 325, whe TESE operades mn ine fullewing

mdiiii,

I Cuovwarop. the TUSE chocks for the preaznce of the closed switch. 16 then delays une sec-
and aud beging the hoot piocedures.

When 1be TLAS f2 in 1he e state, 0 monitors Ehe Bool switch, Any seatch comtest open-
Cinde sediehag 20308 5 ong=second delay 1o allow for confact seteling or to alle the uast
sragessar 1 enter the Aak model, and thor the FLUER Bogains the bew procedore.

[

The boot procedurs positions the rape in dyive &t block 0 serds Break to (he bost, and rransfers AS-
CI charseters from 1he 1ape to the baai. A delav v insscted botween gharncters Lo gllow (07 e ache
friga ahe LREEL IT the characigr senr is ASCILD - 7, this delay bs one characler time at 3600 baud
Anvother sharagrer o interprersd as & eentral characr, and time is aliowed for 835 characters of sche
The TUSE exis the boor mods foflowing the tranafer of ihe tormunating charactnr ASCH G {147y) anil
erters the tdle slale Because of dhe timing reguirement, andy rates of 960K, 19 2 und 354K baud maey
b wwed Wil Dot

513 Jnsfsiistion

The bool pin o the board {WW1E) mav be conpeeted o ground through 3 normelly closed momentery
action switch, Wises may be wieewspped, DIGITAL 215 patch-gorded. ar saldered to he pins. Plice-
rent ol the swilch and lead dress are et oritical if adequate clcarancs is provided aroond moving purls
ef Liger drive and the heol siok and power resistors oo the magduls,

The beot tepe comtents are formatiod 1o appeer o tie L51-17 &5 ouepat frosr 2 oonscele §kevbonrd
vperaiing onder the COOT kevboard mierproeicr,
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Tiiz bools deive O anly.

TUM A L2701
102 A 1Ta50
HINSAOT 2702
16 | 765014
TO10 I ED I
1 M 2.-':“'?52 3¢
1408702
] &4 198375

L2006 3060
122 fn [ O
1324 /005082
126,01 2T0)
1 O30 Q)00
1332 Q05 Tl
L3 00002
LOG6 04270
i D40 /A000240
FO4 A 1IG2
B4 0002
SO0 003 362
FOE0 AS03
A AI05T7T
1054,/ 7003 78
TISA 11623
TedFARIHII2
3163,/ (F2703
1064 £ LI
Hikn S 13T
YOTO R 3007

APPENDIX A
TUSE/PDP-11 TOGGLE-IN BOOT
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APPENDIY C
L SAMPLYL DEVICE HANDLERS
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Q Tie tollosinge prajgrasn 1Eefl-g coscesing a savpleote TURR device

I hapoler oepamrgE srLlEtEs aptliraly ip SAp=3] FUSYEaN TY. ERap

I ased with Tar F¥-1y FONES&N IV compaiey Bnd of Jecl=rla® SvETET.

™ it can be pulit drta SYMAFRESRSBFPHON Baged LBI-[] BleTreouarmputel

[ Arplicasicng,
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I Tre praursns fnpitoenls tour dset-proaficédne cdl:ahle pntry ROLnEG:

[+

[ lerroy = TUGEEADL pnlt, biock, Bafbes, by wcoourl )
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o fipgd Fpwbkpoouat® nyfes Foogd Lre TO38 criwe pzefi1fied by

& dmit "undit Lfnto toe dats aree specslidad by SUeaffapd ]
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o iBrrer & MHaRITE plt, binew, mutker, bylezpurt
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¢ seipe "evifgount? oyces (rar cha aata Rpeas sTeciried by

[ Uhulfer T ania TUSE arlwe "anicte fnartirva gt tar rantoes

Py deragg bBloce aetea by "olamk'.

T lel ey = PUSEERLD Ll Blulk 7
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[ Fodlfios vne TOSE Serlilaae lecated in drive Taprip™ et

o che tandoa-godesy biock Epesified oy ThRisDET.
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' ierraor = Tiplado 1
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o Fen tre TUSY intercel gobtroller dlgosastic femetion.
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n T A1 f<iT casms, Che Foncilons reszubp & grasidyrd % &f ereal

o~ codes, A5 followsa
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o leTrnr J23lup Tanrima B! RCEOT T

. " W Te] SLSCEsR

f. i SunTeks: gt rebries adce reguiEsd

i i TUES failes spli-iamD [TUDLAL]

' iy CapTial pEeFAFRLaR (@I T=Redlun aRoooespred)

4 -5 fayalia wnldtl ravke; wafs saoQlfisd

o =" ko E3fRTidge 1l papnced fn cpprifien qriye
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& =17 Yotar siprued [TU%8 hazdsare #31r0cr3
L =g Invsy1d roeratior ogde C=rrcoer Ia thls prozrcand
Q 1] irraitd recrTd neenET (DAl KooK MUIRREY CEREF=g!)
[ =137 LoRRLnloatiang epIor BELAcEd hGRE and TR
C
2 This soffwnrs Apsimer That The TOSH ggabpalicr 15 LpSerfacad
c Threggh & LLyi B, Suvited, DLV =E, [LY§1=F, 27 EBAWL1 lsbeTface
b whilon hag 9 recplvar DEL gadFefE asslgrnent of 17608,
-
i The Eorbuvabe copcslag tRa Jaonflsce i & Aenelakd@rruapt=dFiden
bl mosE orly too simolicity.,
-
[ Theis pragran is peltrer Jicepses noT GuopaTrted my Digital
0 FopErmern ] Porppergblon, =2nd may e conled o7 o0difled fay sze
I Bl Sy CCsRLLel SyYnter, MTlaiTtal SEAUREE e FefPoTsillllity £eF
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LaTpGEy FURCTOO% Tediad
i Fungs TURE zconbrolier Z2Papnnitle Fancticen, FeCUTRIAF SLON@EERS
' cade az funckian veayli-
r
TEFLISTT FSTEGEE (gamyl
CosrOK AonspETs packenlé)
-
i Tritializse & viedoscd pacesl sifha Lhe RIeGadS5E aperellon &ace,
[
Tumlayg = InpiElvy
L Uledlen ke 2t a309%0 §40
T
L Far franimit Ehe oacd=t fa the lUsk coabtaller. :
r .
CELi Erclokioacvet (1 5.0]
i
c Afg GE< For Crd Tauolts saf Che Silamneiblco o the erna packet.,
.
[
Tamieg = Getard il _
a4t FeTiEA ;
M0
3
IHTELGF L 0nulrior Togeol !l 4nlt, Plock ) K
o .
C poatiiars pariridge le fisit? Ea randaTedscfss clpcoy speoliied
I oy "kiacx", reruTning Erne sdccers cade from the TUGH concoglisT
[ = tng fancrien rasalsz,
[
TAFLIZTY INTTCIF La-3t ;
CLimRDE soncpkT) packepdhl} i
-
= EnkbLiqalixe 3 Cavessd pgoray wire the PORTTIGCE poeEraciss fode
o
TouzEery = Enlyi{ni} .
I {Igerek ey G0TS 106 E
packdtill = unle J
SAcERTiR] = prosx B
( .
Q Traneclc The coreoand S0 bas TORE contioller }
o k
Caid: Srdnibipackel 12,0 :
b 'l
i Bnd ash £t they ¥0aLUy pf Coe pfwrablor fiarv the #ad pa-eed k
Fad E.
Timakk = Jmbéndlly :
i 2ETURY
TEL
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IRTEGRR FIMNTYION Taread] onll, bBlogh, buffer, nytent

Apang "eyToMTT RwTep Frof¥ fTee TUSE grive gelecien ay "OniLh
ITT8 TRe wafa 8Tes BPPCLilég gy "pdifk:Y, E%arting At mandon-
ACEREE Rl sfd SRl a5 o Eatbrldse, Fetuznes tha Sadoccess
cpde Feop bae YLULE fsAcTsller ss tne Soretlon rezult,

EpLITIT INTLGER fa-2) -
BYdE muyffreribycenti, bwordgd)
CoFpoh Sordpetsd osoxatie]
BRUILVALENTE 1Lunrd manars]

Bulid 4 R¥AN Zommana paceat 2nd wend SF b ips THRER speppeller

Tulrkas = Jhsclédy
Ef [Tdrexd . n@pp GOTD SO0

PatkBETRL = uanit
FRIKESELD Y = et
Fackeilay = alnck

CRLD EpdpRktlpacwmt b 0F
ladex = 1

Keqar the nesl dats packst froe.cpe THSH

CHESYT = GUITYEl)

IF [arkspuane POGTY G000 S60 JPracesd To 400 if feol vats pacwert
Sateah F oGetayt]

EN-59T £ ChEsdp 4 fabohLezhGg
hTUE B

o100, 1=l arenT

nygd = npd L pdq

If Tfadd.eq,. 0 GUTU 54
AL e B o

cEard{Ll) = Gazbvo(l
pitimplingne] = mwaeddll

LuTh oL

Bwap3{Zl o LeLhytin

thEDI FoOapaR (AR g tWaEd)
FEofeT [inoee]l & pwdrcdZ)
Ihdee = lnder = 1

IF dadd,figat] Shkivm & CPeEopionmsuT, irors]
Swardyil = JSmbhegil

owalp(}) = Sethwoo )

IF fenk=um,ra,lwerdy GLUID 300
CaTC B E

Found paogal which 18 pob J8Ea pacael? 7Y faF ond pacwsi
TErpzd 3 wolansichveuad;

RETHR

BN

TATEGEE FurdlTTON Tudriod chit, nlodd, buff=f, betienD 3
ArfFes FhyteepH

a
Uy TuTE drive Sin
METUERE LUCTEGE ©

tesi frnr amia sres =zpeciftiea by fouplosS
19, FiaPtiro 3t zandpmnescopss plank Foloegf,
e yrom TUAE Soalro2ler a5 fUneTiaon repnik,

J¥PLIPIT IHTLGEF [2=2)

BYTE bufferinpybontl, beerd(l]
COFATK SomdnEls o3y aTdR]
ESHIVALEADD [Lanrd, oaard]

CamEEzust & a1l farnand packe: ord Lfanselt 16 ro Shy TUSH

TawrTdt = IfpACidd

IF LTwacdl,ne,0) SO 500
packzti il danie
Carhetilk] bobkool
pac=rLbig] = oDgars

Cerl Samasri{sgrkel, il i)
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dxcink & hwront

Fravara 25 “rapstPE g réaw dalfy gaedel by checedan fof OCUATIKIE
tiag

ThXgu® 5 Gaghyill
IFf Icnesun.ee, 1020 GOTN 494 IPrazers ta 300 1f ner COWTLRUE

TRl HuLoWraoits tTraRsRll JArA pacrks=t fiag
cpght = vwiglidetopL 306 Tuagke Sefeely vaxlsun 13® Eybas
Call FULubLIicadnr: IO LpUE Biytd &abnk BT pASEER

CALL ShopKEiputtesiowTohi=datcpt+l] covnt ,coanteysq+ 000}
Agbert = fateny = cabnk

LT 1

FroriveAd Elag was niE 3 CHATINVE, TTy Fol FND markelb,
Tuerjhk = Gatend(chesuT]

RETLIRA

FEMT

INTEGER FUMLTION Coaowi L, 1 %

fenrubes Lls=kit chasksar af = and 3, 0%5ir? =ad=stodnd Carey
rechmlgue £or %S&,.  Sgp £3 Estogned @2 feretlos valud,

I=LEICTT I%PRCEE [a=1)
chesk = 1 ¢ 1

T nelfhal 1nbet Sharand Bad olgk=g9pdey gif B2E, ni 84Xy
16 toEskple

IF ¢ et dl.ge i 3 GOWS 200

1f moth ingputrs have pigh-order bld eek, o ceiry L& alneye
qErne ratad

IF 1 tleend:]?.128.0 ) G012 100

Ef anly ane hes high=nrder it ser, fhen A CEITY GETATTRA]
phly £¢ btae sum Joms ngb have 1tE high=proeT BIt seb

IF © ooecg,lL.0 1 GO 340

Perfern Enc=aralnd sarfy 1f regquired
chefd o ropck 4+ |

RLTURE

L

IRTECER PURCLICY Fetoyt

Gl f LEXT bybe From ERe Ferial intevrface soponectisg the
TUSR conireller 1o Lae nost rachiae.

TEFLILIT ESERLER La-23%

FRlY for LpEpdr fShardter qav§lleacic [DOQRE fiqag setl

1F 0 fTowmg (ML o500 ) an] "0l pg. % 3 GOTE 18

el CRraracler Lrnd Satsy RUifaPr &nd revole gxC¥Engaps Rifg
GELEYE = Lpees [51TRSA7Y, &nc 288
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FIOEZRAETIL® R" .01
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SURREGETIAE Aytsnytl aukhys 3}

BYTE TUTEFT
[
C Wrltayd & byre Ea Lhe ¥grial 1rbarfasn connectlima Lhe TES
t copfeailer Ta Ene PosE o Yaonlqe,
-
f: INMEFLICLY EM¥ILER [a=%0 3
[ 4
- Wwalt fap¢ gulthdr Incerface regey [OGRT Rit ger) 1
o . ]
] LI [ fipeag "L TFESO41.and Y2007 88,0 F Gusld o :
L ]
Il Trangsril creracker by Favine: IT to dara poftey realsbeT ]
C 3
CALL lpsKelF1lla50& purpyl] o
g WREPE G, 2RF IS0 E T 3
i riz FOFRLIL® T, 043
7 HETUER
?r. EML
i EMIEGER FUHDTION Taiti opcage )
E o
C Ipleiatizes TUSE poaTraller f£ar gspeeatlara.
T Frturons U 1% graperly 1hlT3aiiesg, =927 Sthervisa,
i
TAFLICET TWTEGER [arr]
COHRAY srrdckhy packobBisd
C
c Inltislize cavrnapd patker Area =15 agcode spsoiifet
-
iRl = 9
pazk=k[l)y = 1i¥25% & "G0Z
PECEBRL[2: = afcane
packe®il) = 4
parkertid)] = 4
pECkEtia] = &
packes{&] = 0
[
[ Eagp T4 allaw elask rewrien of antite fritialization
[ proeceiure
=
[ 56, J=l1,5
[
c 58T HFZAF piv in oLltout 2e2:83) 1lnCerfgece {NCGFE}
[
CALLE Laca [FiTLEDG , "205in]1 )
c
I Wait Iap 2REAK ta cads# framing errof in ILTY oy
; I LransmiEtinT +isnl %LUL ShAeractérs caded 1k
3 a
ol no tn, Jei.s
s ill ChLYL Pabpyoinddi]
(2L C
ﬁ? [ Bavare PREAR candlilsr &6 outpal Ieiarfaoa
[
e CHLL Ioochs (=L 15504, *0gaidnd)
) [
[y Miscard amy [FOSSlDiy STTOREDOR} chabacke=r 14 {poat ocefier
[
iRy &8 Ipane CMETERAT]
[
[ Ceteut tan IFLIT comrandys fo PURS poalroiier
b
CALL Fﬁt;fti‘?dd;
Ll JUrAyTiTangr
sl
C Aaih E4p & apaqk for CORTINIE flaj im pasgnnsfe
-
TE ¢ CeEng L), mg a2l b Qo0 gl
B LOuTINGE
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Inig o =197
RLTLRY
[

SREEXIYT A Smapesisafier bytent, chelel;

Trate®iTd ¢ covmacd or Sara Dacksg Ta fee TiSe CORErDliEr;
Sehding “oyleqat® pyhkex Frow *Lpfferk, followsd oy the ypastsd
sieckEmun,  Tamekranm fr [ni€ieiideg EPror Che TohRglni? ArQURATIT.

ISFLICET THTEEFR {g=%nl
2KTE mufgerieybonby, bepv:d(23
HaUIYALEROR {ivnetd-wands]

chkzum = ¢hiikri
aaE £ 0Q

Laoe F Lranssit gecsasl zantenkts, ont 2¥ta ab 2 tipe

e 1S, L=1,3yLent
add 2 Mgl oddd
IF {Aard ga.Dp GERTH ED

T et vdcenumpmpea SR, Tepnngel 1T far Cefscksuh calodlatinon
= I

pyarddfl 5 LafEesill

Fertcem sThagkgns calddlesEish fof sa4ch ovte npalr pn even=

TunLETed BySe

TNDTrale) = Tndterill
chksun = Chegqighkogn,lsard]

It eiiled faze, apbinb prie T3 inTepfdce
TaLl PutowEismEFiErill;

IF dodg.me.fi] ghesgm = CheneiebEpoe, Lrerd)
Lutolt paroyzed IpeCsfin £aF DOSKel

THGTT 7 &REALR

LY Puibhyiieward{ils
Chly Patheiicworad2l;
*FTRN

s

InERGEs FUSLILION Cetendlenglcel]

FRaiE an an® mackel from Lhe TUSE pbhiffolify, 1efarsing
e Ene funfrien veloe thy succews code Erna DR RAcEEl,

IkPLICET FATACFRR [(a=~7)
BYIE EwoIm{ll
FhulvebLapnCd (iwabed BesTrdl

fhEsar = caeial

T3 Anbnd oheekser bs nan 70T, F5PCT BYEe of Bacwet a0
FIreedy peen Fasd By Las fRiler, 1T 13 Toe Yeskinft ovalee,

IF fenmhdms . nm o S0F2 0
ChkLun = Gedagig]

Crecs (97 vxlld YN0 Faceei shrgcture,

1P fCRdsia.rn, " Iu3Y GoTh 5400 I%iel haUe $laog = COXNANG

IF feetuvt{d.ae, ioF COE0 GO0 thgal have Svie soent FojR

iF IGprhytod.ae L0 GOLG a0 Ppact Pave ppoade B EAD
[0
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it & valld psckelb 18 toubhd, Pdad LgeoEsd 0D ayTd a0l
stofe IE

FebEnd = Getbyilld
CcRagON = CARcx [ INFERA+TI0Y, drbena®2bay

T
& Aegd &Gifd mifCala PEr&inddl of Rafkel, cpaatbing CcResERgm
o
B 100, 1=1,4
oNATACL Y = Smtovr(]
owafCE] s Gebbybl]
104 ShREGT = CARCH[OUKSUR, 1028,
=
o Foad Lrexfapltted chAEKELE and ZowpAre &LER computad Valude
[
bwaedil) & Jethvr(l
eIl b GAthyoil
IF {dwerd.eg.epkpuel SOT0 a0d
W
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e miek lension on the tape. This keeps it feediog sizaiehi mie the hgh,
Cenlivge o wend, Wateh fr the loass ands 3¢ 1 comes azround, B g scperates from U St
ek i uider the naxo duey of fape with e prabe. §Bavk sp il the one i too hng. s
Conlinue e wind 2 fow more wees wih the drive refler winle sopivipg ersion o the tepe.
Hleid the fekewp hub and deive roller faed, tml rowate B sanply bob o fake wp the shack.
Conitnue wipding the tapes aboul 2 turos belire reasaombiing ]
Tr reamembie the cariedge, colnsall the pate OF desized) b alignizs (ke lorg and short gnds 2
- . n - - s E
of the spring wiili the o and chorl ends of the site, 22 e Fipure D-5 :
Vhoom the spriag Into the woil m the pute, Fofdire the spriug duwn with 4 thumbead) ot orobe. :
reesee the ohg e of he spring around o the slot thar 5 ot 2 cighe angle @ ghe lang dimes- ;
w0 oF the goie Push the onad of the spring inte e glols i slould sty there Ty jtself E

Teid the gae heilway it s thar the gote aad e spring end da st tooch the tape, Showh E
pregs e gats down cra it pinon the caarzidge basepiale. Ferch in with the probe and press B
thi spring Jown. o will clear 25 boldiog sloz and sasp inle posisian, olosing the pate b
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Figure 33 Hewd Sk eni Spring

13, Lareleily oo the cartsidge cover o phacs aod ranstall e sonoes

D3 PLASTIC-AASE CARTRIDGE
Cipen thye piastle-baie <asicdgse oass by remaving the foor beseplate Thillips lisad screvs {Fugore D-J g
Careluliy rernove tie op.

DAL Peeporaiion for Theeading

The Jusy roilerss sad tape bobs jn the plostie base carmidoe are held 1m abei operating plane by the Lop
and botlom of the cese lapedhor, When the Lop s off the variown paves cend bo creen col ol position, and
the chastemer belt car ged Delded weder tie hobs,

1. Toorgudice the perls for Uhreadig, lemove and discard tie head geic and spring. Take the
empty tape dub from the Cose and set il agide,

1. BEomove the By roller (Fizure (244
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Ftitrrange the elatomer bale srouwind the diive soller and the sepnte hub.
Pad e akeop fub om s piv
Fui i emply tupe hob on it ia,

Lizing the LT Lo ::1[1]|'.E He Tlew tng poifer, Wil aod cupely duk down, vee 2 arraighfened papes
ciip or penctl be pwide 1 3 shasgoner bl droosd e hub The hok shauld scot apainst the
brese with Lhe heit an :-1..an it.

Threading the Carfridge

Poll severil contineesrs [ fow ipcles) ol fape off ihe sepoly Aok aosd (hroegh e laoe puides
{Tigure 55},

mOTE
Baoid ol pares dewn when moving Hhem, Otherwice,
e Buths wili oreeg up the pins aid chaze ibe wel 1o
ship, Thes the procedurs nie be restared 3l Pacg-
oranl (LY I,

FARD L=

Atz

pm—————

Frgare -5 Threadine the Plastc-Baec Caziniduy

Afod=ion Lhe cod oF 1o tapes with waicr G pel iU e szick w Lhe hub,

WArh g amnll ameont of siack ar e free amd, drsert the end herweer che Bl amd belr, 2nd g
oreraic the Yaating woller 1o jake un the wge &
A sonA fE e ape tvograbbed, Secp surce buck tenmean on the e This beepe 1he tupe :
Topding sbfalgnt ioie the b, :
Coiginvie w0 wind, Waleh for the touse end o if cosses grazad, IF 5 separiies Trom the hib,
tingr a1 uder the sext tora ot taps with che pepei cip {Savk wp o e 2nd 15 e o
rmlinies 19 wind 2 fosomere erns winh the floalizg radiee shile soplving wension i the fape.
Mo Bk the eakeup buh, drive eolisr, and foeting elbers lxed sed rovate the vuppls hebo 2
peke up the sizck. E
.I
[y %% E



A3 Closinp ke Cartridge
Flace the top back on the carridpe. Do pot reimarall v head gake, ‘This arivror window may sited o e
pressed inoslightly 1o clear the botiom, Beingtsi che fom besepiabe suroaws.

Now e s finger io opersie the drive rller and wind 1he tape aboie 20 terms omto Hhe iskeup hub
before tnaerting |he cartridae it 4 drive.

NOTE
The only reason for perferming 18is oxcrcise i to
copt (he dada from the tnjured fape o5 soon 2y pos-
wibbe, Discard the certridpe sffer copying.
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i Serie! Contrpljer Bozed AESNE D,
Reguistor Module 4= 360%
i TO-15510
Tachomerer BEncodar Whael T4-2064%
Fape Cartridge J4-1580%

APPENDIX E

FIELD REPLACEABLE UNIT SPARES LIST
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