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Prefacs

HOW TO USE THTS MaMUAL

This mamal is intended For e everydayr waer of the $V20 oplcsl disk
delve subaysiam. The subsystem consisls of up to fowr KV eplical dak
debves. The oporation of the drive s the samne ae mtter how many diives

are in any partoular subevate .

Chapter 1 - Cuwerndere - Thia chiapter pives o basie l']'-"'!-'il‘.lif;ﬁﬂl‘l of the
vl optival disk diive and the WVIND sulwavalera. It alse lisks e
specificalinns of the dive ond the elaled docwmentation aviilable Fren
Lrigital Faulpment Covpemation

Chapter 2 Solfvare - Lhis chapter conlaing sofware intormation. T s
intended as a referenze for RV2G subsvalemn vsers.

Chapier 3 - Operating - This chapeer ghees inatrudtions an bows Lo operate
Fhe Y20 dak deive. The conlenls and indicaturs, oy well as Inading sed
iwnlnading procedurmes, aee all descaibed and iluzbraled.

Chapiler 4 - Leating - This chapter lists the tests the uger van peiform on
the Fi 20 diives ond the snbee B3V 20 subaysten:.

Chaprer § . Mainlenance - This chapier describes the scheduled main-
teaancy the user has to perforen to kees the RVID in guud woerking o
der. I aiey pives instiuchons for copairing a dameged disk cartridge and
for cleanimg & diak. This chapter lists sems basic peoblems thal may be
enconntere] dueing narmal vee of the RV and some corrective £leps
that ran be kaken balnre colling Dieital Field Service. Thiv chapies hen
desiribes the various epair serelees nflered by Lripitn’






Chapler 1
Dverview

1.1 Product Degcripiion

The EV2Z0 npheal disle drive 13 ¢ randnm access, mnes stutage devics Lhal
ygee & laser baam to write prd read data. The Ry i= copehbie of writing
Aala onto a disk orea once, and can read doto off the dlsk an unlimited
nnmber of fimee.

The data is ctored an 12 Hach remevabls ovtical disks. There ara 37, LH
tracks un esch dlak purface. Lach susfoce can slove | gigabvie @bt 1
Eilliomn charsckars) of information.

The uptral disk e conteined in o canfdge Mha! loads inko e drive.
Wlen tha carlridge ia loaded, aceess doces open allowing o Laser Beam Lo
repe e writa, The opticok disk inslde ihe carividge is a glass sandyleh
dizk, The sendwich consisis uf the ghass ceparaled by spacers, o pulynet
mmietmediela layer, and o sensilivae lelhsdium lil:'.-'l'_'l.

To wdte data, the BY20 uses a Taser light beam to buro iicsascnpic holes
(e imeo the tellucin Bayer on The disk To xoad datis, the T2 ahines
a lara powerful heane an lhe disk. This leas powerful beam reflects Ughe
off the diek and phoetodetecioe measare the amount of reflected light.

T the light shines oole e disk wheie theee §3 o0 gii & “Hai™} most
of the light iz reflecied back and measored by the phoindelectore. This
conditicn s » Winary =ero, IF the Lght shines fnln s pit, less Lght is
traflected back tu the Pholrdeteckors, This conditios i9 2 hinany ane.

Cipegsdene V=1



1.2 Subsystem Ovarviaw

i

!

Tha RV silgystean consista of up 1o Four RY2D agtloal disk divea
containgd in g single rabmet. Ore BVED dive 2eqqes ae the “mastes”
drive in the subystemn. The other BV20: in iha subsystem are slave’”
desicer, conmeacta? bo toe mester, MNooe tnt slave drhes are sl HECTSEATY
i & subsysiem. A coanplete BYEQ subawatem can conalal of simoply one
BV masier drelve,

The BEY20 maelar Jrive conkaing o glrive subsratem controlles module,
‘The dive subagsam eoalegller madule formots the daa o all The sakb.
syatem drfves in acensdance with thg requiremnents of Lhe hest ontpoater.

Pagure 1-1 ahowa a cabinal wilh four BV20s natolled in 3t A smaber
of coubigunions ave poasible, anglng from oae $V20 subavstem {one
mazter diive with tiee slaves) to fuur sopoiate RV subavalaims (o
BY 25 manier deiver).

An BA- sordes disk drive iray alse b bnciaced i che RS20 calvngi . This

cliale cirfwee ia independeni of the RY2D subapstems. Consult fhe RA . sorive
e drive docomentation Far apediliog inforination.

Flgure Y=1: BYI0 Subsyatem

|
I
!
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lipmare: 1-2 1a a bleck dingram of an Bv210 aubavelam conasing of a iaster
V2 and three sleves. The EVZD wece its own intezmal bus, known a3
the TS Tug. Tach BV drive in o subsystern has an [S] address (eom
o 3 The drive subspstam gontreiler module o the masier BEV2G
Lrarslalas e TST daia inhe he Forepest requirzed by the LESE (Lew-End
Atorage [nlerconnecft inlerface. The LESE bua is the poth to the VAX
bizat. 'The host uses its cpm intsrnal bas, The RY20 dato gavels on the
LESI to the hagt, where it anlers a ET.EST .1|,r:|[,.l|:~e;'r macdele. The ni_‘lﬂ‘r'ltE-:'
corwveris the LES]-Enrmatied data Inli the hest bus format, seheze the deks
can then be procesacd.

Figurs 1--2: FAV20 Subaystem Blcek Diggram
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1.% EnvironmienialfSafely Requirgineis

A-d

The PV pubavalam cen opetnie in o owaputer room, oflice, or 1ight
mdusielsl anvironment A gooed mle uf Bamb eooncerring, the nperating
givirnnmant ia Lo followr the codrcnomental reguirementa of e host
CRMPULET BIFALET.

The TVAN aplizal duabe dove contaimes Clase T Tasei aystemn. A Clegs L
ey §5 2 Tona-poweL ol laser ang puses vEry Tikkle potaniiel havny to ussks.
Weverihalzas, seme precautivies and gaidelinegs abovld be fullowed to
sraure safoly, The cuter shell of the drive onntaing anjalding that pretecta
e pger fram any harmful lawer rciation. Mewsr reminve Lthe comreze of
e drive to opoan the interual prnlg. Faposing the inner 1:|r|1'|:9.uf thr
rive will net only elirdnate the g pealection niha doeee, Bt may
alan damage the e sl void e warranty.

an el as e sifoty, there are olher safety conwideration: vew shoould

uidertake to pootect yourselland he B2 disk e,

= Bdaver put vumy hond bgiede the carridge docr opening. the drive
has maoving packs and physical infugy coatd reandt. The intermat porks
of the EVAD s psiremely ataile sensiie and serious drive damage
car also result fiven comact w0 nongrounded soarce.

o Al leesp e canlridge coor chosed wheo ok i use,

o Pever put g damaged catividge insdo the drive. Refer to Charler &
foc replacemiand Instruniicna.

3 TMaver fovce the cariidge door open, The deor should opon and closs
fraely. Fefer in Chapter 3 0 you ace b, treihile

¢ Tlaver fovce a cactridge o or out of the deive,

¢ hlske qave a clean air flker s alwois instalted in ibe drive. Refer o
Chapier 3.

{nernidane



1.4 Relsted Documentation
Talbla 1-1 fists the RY2D domemeninton peailable from Thgial BEgquipgment

Lot poIation

Tekls 1-1: Halpizd Socomantaticn

ThmerinieiE Fact Muinhe:

FVAIOprie Risk BX-OENI-IM
Subzpslom Instal.
tallon Cride

BV CChprical Disk ER-GEV2LSY
Snkrastet Seinrios
Loanide

Descvipbion

Cortaing fnslallallon fermation foc the Digilal
Fiedd Serwine enpioeer lostalling the subsesien.
Fhiz nanual alao Ustz all Mo dingroedics neeeled
i verSy thel e sebavster qae been slelled
propecly and Iz in gred wuarking arder.

Crrislains servloo Infogrmaatiom an the BYV20 subsyo-
Lerm, [or uge tor field engineers. This nfarmation
ichudes Inalructony on oy Lo oo dlagrostics
Lo lzalate 0 erahiem o 2 Fleld Eeplaccetle Linir
1BRLT . Thi= gide omdadas pernowvgl and Tl-'!]'-"l-'ln:?‘.-
mont ]'l:'l'-c':'lJ'ul've-.ﬁ Ine all FR1J:,

1.5 Specifications

the fillnwing aze the apecifications of fhe RV20 optical duwk drive.

1.5.1 Physleal

WWadtin: A S (100
Heithl: 140 ey th 123 i
el i o (2304 In)
Finizht: 260 kg 15501 1h)

1.5.2 Environmsnizl

Amblenl Temapeahre

Welgtiee 1Thimidity

Havitrnm Yet Bulb
(-1 mcdengiog)

Dperptng Hou-Opeaelng
FUEN T vl — 40 Lo 5571
0 ka0 —d0 o L31°F
[0 Lo Rt 10 to 53%
JEM GRENTTY da™o [1RRT)

Ol

-



1.5.3 Elsctrical

Fzgulzted Power Supply Voltagea:

—12 v A den
—12 Vel 22m5E A
42 v 2?0 A
=R %de 1t 1,00
+2< e 0.7t 50 A
+ 40 e LI A

Toreor Conaumplon

SPCTRED T
Worgl Casc; o0 Ty

Fower dupmily: Aulo rengirg. nor rnsvhanical swilcalng

Loy Rampe: 867 40128 vac 3 AT ki 1ir
High Ranpe 1724 Lo 268 Vac & AT B3 s

1.5.4 Madia

Ligk Storawe Capacity- 1 gigaievbe pr sicle

Disk Construction: gazs will pregrocved metaTlic Inver
Diiek Diapaeter: 206 o L i)

Talg Furfaces: 2

Raoprding,

Tvncks per Tlizk: Er iy

St Hirog 1,169 axier bvtes (dale byylea)
Bertors por Tracks LX)

J.r—l:'-l f-."l'\{!l'l.'l.n':h'.l



Chapter 2
Software

2.1 Overview

This |_]'|EP|_EI ¢ontaina some acftware informalion thar yon mer finod
halpful in your cvereday vae of the RVED This i3 not s programming
chiarter, We recammend hat wou conElt your sestem manager or relar
ber the hast systern docnimentation for mere infurmation, The (ellowing,
BUCEE e wery el

= The latest VB15 Release botes, RV ED-specific infonmation
»  (rodde o VARSYRMS Disk oo ddugneiie Tape Cherztions
uo VARMAME L Llsers Heterenor Aol

v VAKNME Hun-Lime Likearp Ronfinee Refersnce Moo

2.2 The RV20 asz a Tape Device

Lhe BEVRD wptical disk drive I8 2 unigue product that combines saime of
the acdeanipgas [ard dlsadvantages) of beth disk drives and tape dives.

The BVIG iz a disk drive, and oaptcal disks nre the media on which Lhe
By 20 werites and reads dala. The hoel operating swatem, bowever, Ygees”
thie BV2D as o tepe devles. This iz why the subeyetem is on MU devlee
(Faar exaraple, RUTAN UL L] on the EI"r'E-‘tL]]'l

ihe wrile ance Fealuve of the BV makes it pecborrn minre Bke a lape
dovicr than a @ik diiee. AN write aperationa are done sequentially, Just
like weifh magnelic tapes

Toffpae 2



Whan werking wth the RVI0 under Y45, vse conunends Lhal are ysed
for rapes, not disks. Refer by i systore docamentation o1 conaalt yoie
SYELCIN IANAZET.

HNOTE

Freat data un BY20 mediz the zame wag von Leal dala o 2 kaps.
{verwdtien data on BYVA medis o urtecovaratde,

2.3 Everyday Use of the RV24

2.3.1 Applicalions

Camimun tspe applications such aa MUTMTs, TASMOTIN T, BACKLI'E,
and COFYy aee performed on the BV the frame sy g oo magnetic
tape drives, You can alsu use common (L) comumands such as H0§_
SRR, TOS_REATY, and MWOS_WERLLL (with one of the arguments VRTI
FRLE, or TREK) just as with tapea.

Fince tha EVH 15 5 disk cdrive, swatches such as density have oo effeci on
RV2{) data_ IT you allemnpt by ropdify the deesity, 2 stams meazags prinks
oul, coplaining thal the BV20 s not o denaity switchable desdca.

Anether wery important vestriclion wilh the BVY20 is thor you muat keep
tier same format thronghout an entlre yelume, Tor example, a foveign
volume nst pfeays be ronunled as Toreign,

2.3.2 {imihalizing

Az with fopes, when you inidalize an BV20 disk, you Legin operations
fraim ROIT, The ditferenee with the EV2iis hat BOT is af a nese locadon
aflar ane TRTT, The BV o a wiite-once device, za 1he new BOT will be
weelllen where the Jast data en the medis ended.

Adter an RVEN Alsk bat heen re-iniialized, subasquent wiika nperations
begin on Ltha disk areq bnnediately tollowing the previous dala. With o
tape, wou wrile over the previous dita IF ja wocy important to semember
that in botk €aaer, the reengreliien data is wnoecowemmble.

After an {MIT an an WD, the 8320 disk appears to e empty and all
provious date ie retived. This feaves less disl space avnileble. Everr dme
vou initialize with wrile-anee medis, yvuu luse dick apace.

A=d  Bofzowre



2.2.2 Encourdering the End of 3 Veolurme

When an BV Is daing o wrike nperalinn and the end of a disk sida 12
encoalenad, el are 1hen promplad oo mount 8 new wolume. When
Hig new volumea 5 mounied, the wrile operation can continue. For move
Infermalion on mounling velumea, refer o the Cnelde o VAKSNYMS Disk
aid Maguelic fape Clperations.

.34 Encountaring Bad Seotors

Tn any disl; cdrive, bad azctors can be encountered. The BEVID is not
ditferene. When wou are writing and the deive ercounters what s
prrockred to be o bad secter, the doive atternpts to verite b thae neet sectog
on the disk. U bad seciors are cocountered inosequence. fve aftoopts
are iacde. When. atter five abemopie o weibe Gannet e perfunsed, the
messnge “unable to write™ ju displaged,

The EYID erroc b report cuntaing moce detiled infermstion on the
Tymahle ooweriie® slalus. Accessing error Ings 12 beyend Me 2eope of
thig book  Consull yaur sestem: manager or refer by The host syslemn
documendation for more infonnation on erear logs,

®W20 media degradalion s deiscied during read operalions.  Omnes
again, e ersar logs cantaln mere Jdelalled information alwnut mendia
degradalion

2.4 File Maintenances
£.4.17 Flies with Mulilsle Versions

Like tape dricea, B2 eostical disk drises Jda nab brack version updates
of fifew, TE maltiple wersians of fles exict an T2 media aold you want
tu reast s specific file, o mest specife the sersion number, Céherarise,
vl il gl the version thal ig Josest b We ourend positlan,'™ T g
i|115'_:-|_'-.‘i'.:'|"|l' bor eernerilaer gt oF ¥ o ik :_iF,It'_"I_i'F_II.' Flies wersion ngreber,
vuu el nck pebpmaticaliy wet bhe mest recent vomion of the file, Yoo
wall gal the {ivsl e of fal sae 2ocoonbeced dasing tha seelk far that
Nename,

Suffrese 2.7



2.4.2 Overwriting Files

F

The pperoting sweremn sees bhe files on tapes Gand an T2 dieks) e oo
serles ol oblects, slarling al the Beginning-O0-Tape (20T mark.

|a_|: 1E F.E IE LbFITEM BREL —a

=8 an o

Fecauss the RW2 iz a write-once devdca, the data cannot physically he
remored; it can aniy be replaced in the nexl available FPACE O Lthe medla.
Vhe BVv20 legically uvenwrites the file with the vse of a “pointer.” ‘The
pointer prevents actess to the old file by poindng bo ihe focation of the
now supdated) fle,

Here s e i.":':l:.‘l,irlr_:l]l_" uf this r,'-|_:l|:ri:||;=.|:-|,|,

1o ¥ag want be replace fovenyrite] Fie 2, " The curent pesidon is moved
to the stort of Dile 2,

FLE : FI
2

ifam

F-:.'E ||.l".'.‘.'ﬁ|':'.hr.'F.'|Ep’- -

o - e e e

ERU I L1 LIS R L R |

Fa

2. Apenler iz placed at e slael of Tile 2, poinding b the baglanlng of
the unweritien grea on the dizk,

FILE FiLE e JHG T AT —e

Sanarn
EEL T

3. The ruerent posifon iz enessed Ie The Tieginning, of the waaerlllen arsa
i The digk.

4 A newr file (File 4] 35 waittan at the atart of the wsaitte: area. Thia

new file is the updete of Pile 2.

E. FLE FLE F.E U UMA TTEN
g 1 = a5 4 HEET J—
I LRSI |
Lz 2 | |
L I Bl H

AHE LTS

ST



Arer thie g accnaplinhed, e F can nevei be accersed again, £ven
Hrph it /il edats oo the disk,. Wienever aa altemmpt 5 made o read
File 2, Uie prointer will point fo il 4 and File 4 will be road,

2.4.% Kesning Directaries on Other Media

It is cormmam practics (o keap 4 dircctory of onoptical dek on magnetle
medin,  IF the B¥20 direcicry masiding on magnelic medla i Ik or
degbrored, pou tan teconatmc it by akipping and reading earh dile on
ehe WD Aisk. An W38 S¥IF commant on aucomplish thiz. The result
of fidys commamd {9 a ditectory of the files ca the apl'ral diek and theo
locutions (he fisal file, the second filc, aod so un) Frograms can be
veritler: o gperlnom thiz dicooiory waicdensnce F13) any ‘w-;:'-'15-E'|.1'|:::|JU.l':Ed
langnage. )

2.5 Improving BYz0 Performanca
£.8.0 Catalaging File Fosilons

FWhen locating a fle on o VAXNRS ANST labeled tape, pompe drive
anrmally dees a actics of svgquontial read operations. SuccesaTve file
lieadder labels ate transtorred o the bt unil The desived fla i found. 1t
i% a tirne-congwniog specadion thal grrwes wntre 29 meere files are acded
bo tlue togme.

& eigrudticant WY pecforinpnee advaniage can be obtained by writing a
boat opplivaticn peoageaim Mal caielegs file pesitions relative g fpe modk
rumbers. 1f she fnder Gle has nol been fragmanted by previons vser data
FCLWTIRCS, Wk can weits an epplicalion progrant that vsee e YAXYIE
auens [0 cervices in comjuncbon with the ]Tlﬂli_.i,'nl'_'ﬁc el driver b inake
cHective vze al The RVZI' 3 randnrn addressabilitr,

bor veample, consider T2 media on whick filee haee bron weeitten
avcording o e VAaXNIAE AnEL-abeled tormat There ore lhree faps
ke asenriated i each Ble on the wolome, Ao LOF SKTUTITE Tugival
202 command weith e lape mack count equal to six poziticng the 720
al 1he header labal of the third file on the madia,

Avcaseing (ilar in this way, rather than sequentinlly rosdimg the volume,
sgnificantly reduees BV Olz accrss tones.

2.5.2 Fositionisg e HYZD to Trua LEGT

Posifioning the SW20 4 the troe Taogiral Fad-00-Taps (LECFLD) prioe to
wiitmg a oo file de ancthior methed of improving BY2 pecformance. [f
celdy une [ FOT pdoable lape mark) exista on the mediz, the K2 ia able
o week e end af ihe user daia aves during a drtect LECT opovation. LF
the racde bas inullpde LECT: due bowesr prograrnming. findicg the mae
[ 20T b= a much Tengbier procedure.

Sapere 2-3



2.5.2 Hewind Operaiions

Fewind cperations gn fhe BYEID ave alao 2fficient  An 103 EEWTT:
coinmand reautia inoa direct sock to the bagioning of the veer deta araa.

2.5.4 Optimizing Transier Aates

2-8

The BV2I has TN Breoe Correction: Code (BT Tiyles sppended toeach
sector of naer date, ao dats inlegrity iy independent £ ock alee, Pl data
integrity of magnetic tape difves is wacrificod when large bloel: sizcy are
Leed This s mab the case wilth The RS20, Data smociures are malotsined
il the BV2O disk for cvenr block af nser data reccived Gromy The Togst,
Tramsler rabes can, theiciors, be oplineecd b mr_'u_'n_ti_ng an BV walurnig
el the Targest proctical WS Dlnck ghee, Table 2-1 lists the dptimal Black
gizea For 1 im 88 carbare,

-
I -

For s gleer recond, the BY20 controller adds the following sectrr descrip
o ot Diwbens,

b beles bothe et sectar
+ i bypdes b voch succceding secinr

Coormstdar aflle of BI22 bovtoa (2K L the Black siwe is 2048 the Ble comes
o [enmi Bhe Tiogt in foor block trarsfers. Fach of the four Dlock tranafars
inowitten as [ofloees,

* Lhe st zeclor is ed with 36 acctor descriphor bybey, fulloweed by
YhE Dyies of the file, (A soctor ig 124 Tales Torg |

= The crcond sectar contalng 10 svctor descriptor hyies, fallowed by
1014 data byias.

*  The third asctor containg 1} secter descipoor byies, follyseed by the
reanaining 46 deta byles of e 20dB-byte clock ol fle doka,  The
reinaining 968 bries b the thind cectur are wasted byles,

When The lle transters to the disk, il eocupics 12 seceoes, and everne fhird
aectnt has S6f unused bytes. Bliob only is Phe tronster make for Lhis Mla
lopg, bul 1 wlsy cepresznta enoincredile amauat of wasted disk apace.

The allernative jo te wansfer (e 192 bate fie using a latge Dlock sine,
An HEC file ocupivs § sectora on the disk. You kmow that 36 byias will he
poded Lo Lhe Dest sechor aned 10 0o each adedklors] sector, o the ile will
occupy At leasi ? secturs,

e "Leisle 2-1 in Mod Hie aptimal Block sive (or 9 secters, With & bBlock
size of Y1 Ihe single Block manafer ccoupias the Jisk ay followa,

4 The O1zi sectnr is FAllyd vwith 3G zector dearniplar IP}'tL.: Follensred b}r
THY iates ol the ale,

v The accond through eighth sockorz eoch contain 10 seckor deacripror
Lgtes. Collonsvad Ty 1974 lita bryica,

Sarfvarz



= The ninth seoter contains 17 sector descripior byles, falluwed by 106
dalg Tryles, The remaining, 005 Bytes in the ninth sactar are wmated
byles.

Mote thal uzing e vptimal block skeg fnceases the oansfer mste and
saves disk apece (only 9 sectors are wsed insiead of 120,

Talia £=1; Optimai Blogk Slzes

Mumberof  {rptimal Mumher o GpE!mQ
Srizirs Blrecl Size Brclars Block Size
1 ‘:‘HH- . 51 G134 ) -
2 L] ko 344483

3 Frn a5 LNT

4 128 an 26470

3 o4 7 RELA

4 &bk AR 1ERC4

7 Ay Ay 28520

a EIET £y apgs3?

d Qloa 41 BRI

1 = az 25Al

1 1125 41 A3=7E

12 141443 4 L4280

12 13136 A5 donid

24 14144 ik derle

15 15189 417 47520

ia TR A LULER

Soitae -7



Table 2-1 (Cont.] COplimal Block Sizey

Mumberof  Opihnal Mumbe: of l.'.i'p'thnaj .
Seckafa Rlock Hlze Beclars iz Hize
17 17212 a5 it

14 15374 LA AT

10 19240 al S1fRHE

20 NIEFE aF a2

21 E12RN 2 b T )

a TR 34 BF2E

25 2 ] Eavd4

24 R 5 Ll

13 2hdig 5 KWITr?

i 2623 ] e

¥ 27257 b 25

28 26300 ao LA

) M3EN AL HIHIR

L H Bt IS o RER

KN RIR L L {5 1)

¥ 2420 - (200

2 8 it



Chapter 3
QOperation

3.1 Ovarview

Thiz chapter describes and, ilusteates the EVIZ0 diive aod the EI‘IZEF'E.
nuecessarr to vpeaate the driree. The fiest section of this chapter illustiotes
anrl -P:c|rf.i|i|'|.5 ihe confraks, indicatores, and Jdisplays an the B0 Frong
[rareel.

The rest of e |:_'||::|'_|F_-q_-r Mestrates a1 {':I:F:"llilillﬁ Ticawe ki F:lq"l'fl_lrﬁl, Tt yic
aperalicng on the BV TU is set up in the [ollowing iogical sequenca of
aperatiom.

= Hor to power up the drive

*  Howr to wrile-protect a Jdiak

o llewr to lond a disk: into the EV20 drive
¢ llew to spin o dick op

¢ llow te spin e disk down

»  Huore fe unhgacd g olisk froom the BV 20 driye

pmerniionr A-1



3.2 RV2(] Front Paneg!

Flg:,lﬂ': G- aligees e Frent _-.:::ne.] af bhe BVAN. The ﬁ_lﬂl_:ﬂrinj; ye-rhon
explaing each iles on Ihe Mrenl panel. Talile 327 descrilies wach sweitch,
indicator, and dizplay e the aparalnr panal.

Figura 3-1: RYZ0 Froni Pansl

S ese ARHITER ,-"f === :J

YA e—
FLTES 1% [ | TESERRY TRICIN]
LHLL UHT FARL, Sl

HL"AZES  DZ0R

HEXALECIMS. -
HSFLE

LM LR R B R | a-apa
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Clavhidgs Loot
Wheon apenod, allizes o dlsk e be inaerted nto the drimee, ¥vhon
clyged, protacts the intemal parts of the B3I from expogsre o
Auxt and dirl. Excesabre dust and diet con domsge the sanslihe
ictermal companenis nl the crive.

Vilter Grill
Lhis grill bisises e air Rlter inaide the BV20 drive, The filer
allees air 10 drealate within the drive while presenting dust and
il frni gailing inaide the drire,

Croeralor Fanel {Teble & 1)
Thiz is the operator infedace vo he TV The cperator panzl
somrizts of the lexndecind Tisplay, the StareSiop- Keadyr sveitch-
indicator, the Yot Proted swaleluindicaler, and the Sddeess
Swiatchy Power incdicates, Tahle 3 1 describes theae in more de-
il

Ted5EC) Uik Tumdzer
This iz the TWS{TT unir number ot the patticviac BV drive.
azeirocd during fnskallation by a DHgital bicld Service engineer,
Fhiy momber st Lie eged in commanda in oudet tu commncate
with he delve. Conenlt vour avstem manager or hosl sysiem
ducamentalinn i v need more information an uiit numles
el Hheir nee.

Bipirle nanca FPanel Acceas Door

ﬂE;..f-,:';inE. thia door allowrs poccss o the mainteniance E:IEJ'I.EL whiich
i oy uga :t!:l_.' EPECEHU}' trained ']igii’.;:': Tilel] Service El‘lEil‘lEEIE
Randnm vae of the maintenance panel Iy unirained peracnnel
can casac major filuces in the EVZ00 The oply Limz a uaer eheaiid
acceas the meintcoance pacel 5 when Insimacted o oy a Ldgital
Fiels Soovicr 1'|:[11|;_'-5|;_'1|’r.5|ti1.-'|: ur when perfeiming e ilastor Resct
- haptee 4%

(Teeredion  3-3



Tabkie 2-1: RYZ0 _-l._‘}fpm'a-h:u' Paral
Exwiteh! | ndlcaior Trpe/Ueior

Hexadesimal Likplay 2 Kexd 1Tl

Starb Slop Swilch FPushizvioen

Er'nﬁ}' In:He atime {3 rem LFIG

ele Peolecl Sablscl: I*shbatias

Wile Prolecl dicaior Yeallow LEL

ey Iradieatine e LED

151 Acicdiens Plue Swivh Cnp

d-¢  Llperation

fusbinm

Thiz Aisplay givwes o P-digit Freadecimeal
crve anins oade, VWher o [gllurs ie
clotei=d, [0 Ty -::"i:-'p"n_l.'::-:i amd e drmes
st h:r-1-:'i'ia;'-n"nt=l. Fh_n'irf_ a dj.;lﬂncsj]n:
Eenkizin, thiy -::Ii-Fi.'!g.' sk test remales

T'liem a chixk i= im=icde the RN ]_'.“Tr‘.ﬁ'i"g
shiz Rl fo fHue Stars wexdisinn) anses
tle wpinele mrosoe 4 mnn the disk up
gpeed,

Pelien this swibth ik almacy in the Srart
oL, pressing it oant ke i:-rrl]_': ]_'.usi-
Ligwtl cunames. bloe sspiaad b= ket arin the
ik duwn.

Whoo 115, Indlcales thai U spiocle mec-
lor g LR e speed,

VWhen flazhdne, Dndicaies Uuat the gl
T8 ln e peacesg ol gpdr-wg o gedn-dowen.

VWhen mel YL Incleales Uual the gpinslle
gt i3 oil,

F‘rr:'\-c':".-lg = s1citeh [FTCEeTLE S warrili ng
tu the dikk insida the B2

Yeler lis, imdiates that e disk inside
the vl iu rerise meateeted. This indi-
calew will bt Ll cupaciliens b which ot
Lue L mnliagwes of write prokection hay
Lo vacd (Faranraply 3,50,

Tals inclealor lighls wlhes powess s
proecnt ingide The drive,

Frncndos i TSD adelvess 0 Lo 53 Tids
2 lowuze during Instelellon by speciale
troinent Digital Tigl? Scovice cnpl neses,



2.3 Power-Up

There is nie phyrical powaoer

swileh hal vou bewe fu use 1o get the BW20

up and runalng. When the K20 subepston: iv ou, ihe Pawer indicarors
on all e drivar in the subsetem elionld be lit. 1f o Tewwer Indicator ia off
ar any of tie BY20s e enbayabem, cofer tn Paragraph 3.5, roblon

1~|_|11.-Inf

3.4 RY20 Media

The W21l uaea 12-inch ortivad disks thot ave stored [ plastic cortriclies
I e TN i 1;: accesses e disk inside the carborlge Iheough heew access

diovors [V 2

clere, lhcseaf:e&qﬂ“ﬂIEEhUUh|ﬂEv¢rhE apened by hond!

Figurs 2-2; RY20 Dink Cartritdge

wRLTT

SR ELT e "%;

- | ]a,\_ J_#

ALLELE
B

P,
v T i ".II
[ 2 .

L
I =R I I
II. '._ . -...-_.'- _|'I i
L - :
- . o
x‘"\.__ = =T o

Clperafion

2]. Thess doors open when Lhe diek iz inerrtad inka L
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3.5 Write Protecting a Disk

Write profeciing o disk probibiie fu: BY20 frem welliue on e gisk. There
are e ways i verite protecl o dick: with the Trood pane! wade petect
awitch, or with the Wiite Pratecl tab on the disk. T8 odisk i3 weeite
peobected, the wrile protect indicalar eo the Bone pane] THghits, regardless
of which methnd of write protection is nged.

When o disk is inihs 20 Ereq.qing the Wate Protect coviteh onthe Mot
panel wiite proiets e disk The Write Prorecr indicatar un the awilch
Tlzhts.

The Desl way bo write prodect o diak ia to 81 he Witte Frotact 1ab Loecated
on the disk, Figure 3 2 zhews the loceton of Me Wote Frotect als 1211 thea
diak carlvldge. Thereis a write protect tab om each side of a double-sided
disk, Remember that ihe hotboin surfaca iz the wtace thal 1x read in the
drive.

Figure 3-3 shews the selbings vl tie wrile pootect tab, To chango the
retling of the Write Penleci tab, ke 2 Livge fat-head scramdriver and
rorate Bhe lab 190 deogress. The ourer dimoof ihe tab is abelsd WL
anc WRTTHA TROTECT. The urroay an the lal points % the current dizk
geiling. When the arrow is aoioting toveard ihe front of the Gsk s showm
in Vigure 3-3) flie disk I8 WRITR EDABLED (ol write protected).

J-0 Clpentripn



Figura 3-3: Wrila Protacting s Diak
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3.6 Loadlng/Sninning Up & Disk

When leading a diak, mnaboe =re pou are loiding the side gon wank Lo nse,
The sides of the disi conbuidge ore giomped & and B Whed inaeeling The
disk, the laiter that s on the lete side of the dish carbides iz The <lde thal
Yo AIo inscrting for use

To tapd and spin upoa sk, procesd as Indlose,

L.
2

Dpen the cartridge do

Fush the disk in as faras it wdll go. Make aure vou fre pucting in the
currert side Figure 3.4 shows side & being inserbed. Hemember that
ciche & 0z the Totbam side of the inssilad diek in Digues b £

Cloge he carkidge doot.

Fresa the Start' Siop swditch in (the Start position), The Ready ncdivotur
flncated on ihe Start'Stop swdtch] Hashes sehile the apincle s carming
up te apecd. VWhen the spindle s ap be speed, the Teady Indiratoe
ATays on contdnoctaly

3.7 Host initated Spin-Up/Spin-Down

TWhen 2 disk is indtially spun up with the SfamStos swaleb, o can ther Te
spun up and apon dewn i the bos compoter, The disk nsuat indliably
L"l:.' spwn up with the weisch, howeeerd Tha Tinal canot spin the disk up
or devwen undass e Sect!Stop switch ia in the Start position.

.8 Spinning Dawn/Uninading a Disk

Tor spir: donene e disk and unload i hf:-:u the W20, voeenae the procedures
Efven in Faragraph 3.6 (See Dipoaee -4 py noceseangd,

-

1.

Froeae the StactiSwop wwitch b the ool 1Stap} posiinn. T The hingl
COmPUbET is not communizating witk the drivie, fhe spin deees occnns,
It the host is commmmicetieg wiib he dekee, The 2pin dovwen is delapsd
ok e activity with I:'|11_~ ligsd ey ::rill a perind of al Izast 360
rmillf: |_'r_r_|11-:|5] 1-Fr._||1 '\,‘II-I firorlewe, e e :u:';l.-' relicaior ﬂx‘;-.'a.sh-:'] an e
StarliGtop swelkeh) (lashes whila the fp‘rd g sping down. Whan the
spindle hizs slopped, the fizzhing Ready mdicator goes off.

When ike Teady indirator is off. open ihc carTidge acor.
Pull ibve disk ail tite way out of Wz dodve,

Cinge e cariridpe dons,

{peration



Figura 2-3:
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Chapter 4
Testing

4.1 RV20 Drive Automatic Sali-Tasts

The TBYV2T pptical disk deive hos o aeries of built-in autematic aclf-teals
Uhat verify Hal the deive s operational. These teats can be exeoted by
pecforming 4 aster Reset of the B20 drive. The anly time thic shoald
e dane Is swohen e V20 s “hoog up'” Qor when son ace jostrocied ta
Loy vemur THeial Fleld Service representative). A drive is luuy: up when ne
hest commands cen be execuisd andinr the dlsk cannel be 2o diewen
with the Start'Siop switch. Te perform 1he sell-leal Ty wae of & Rlagber
Rezel, proceed aa Inllows,

1. Make sure that the StartiStop swdtch i in the Stect posibnn.

L. Upin acceas to the mainienance pancl. {raap the top of the mainle
noncs pancl acceas doos (shown in Figure 3-1} and puil oseard vonl

3 Tuwl ihe switch labeled MASILLE BESE] on the kweer vight aide of
the mainteoaoee panel.

4, Presy the MASTHE KESE switch and release. Al Hghts on the
rrgrinte nanee panel pe onofor one second and thee ge off,

A, Close the matlenance panel socess doar,

The Y22 aciomiain? sel? fests o01F Flisn I‘.ll;':;_'lil'l o rn The potomatdc aclf-
besks oo Tigked in Table 47 Tf the V0 way hung up in the middle of
g cammand mem the hinal, he kxsts may end and e alrive may boe to
guaciie e command, TF no cormmand seas o progress when the hang
e nceurced, he bests il ron fo theic completbion.

s l=;"..| - b
J.E_-Ell_._. i



Th t_'l_'\-."r'rp'lq-h: TR0 tegt wet ke aloul 4 rbeepies e -:'I.‘\-I'l'IF:I]IFJI.-'!. The dviye
inay nol be able Lo san tThe cnmplale lesl fel Decause Lheare ave restiictinns
In camtzin teqts. The operalor pansad dispiay will show the results of tie
tests. U no faihices ooour during teaiing, the opemator panc] display will
b= blank: at the =nd of the ekt seasion. LE a kailnre occnerad cluanE teating,
the oporater penel display will fiaeh 2 sevics of ture to-digit codea.

4.2 Seli-Test Troubleshaoting

4.2

T any of the zell-testa fzil, & serles of thres nra-dight codes continuwously
repeite on the opoetor pancl display. The Gret bro-digit sunber is e
teat that failed Ty teeoedipit cocde s e Avtargtic ScETese loomber
(elumn T b Table d-T), The second s digid ecsle s failure code
Thes ATiirel i fioal B r:|'-_k;1|; vuede s o sobdailoee code, The Raikuee and
cubrlallure erdes are For ise by Jeld service engineers only, ®ake noke
of fliese theee vodes.

Whenever e sell-esis fail, make nole of e codes digplaved and hen
repaat the teat. il the lzars pass (no eades dizplerad on the nperalor panel
digplayi. the drve is ready o go on-line. [ the tests fail on the second
Ly, proceed as [nllows,

L. wWrin down the three codes epoating on the operator panet diaplay,
2. Comparc theae codes with the codos from the Lirat oy at the acli-teate.

& Take thy :_<1,1l:|3_-_.'5t|:_=m offdine ane r.'_'p-:_v:l; th:- |_-||'|;-|;:-I-;:rr| ke wrowr !:l'ij;i‘trll
Fele) Service represenbitive,

Feefirig



Table 4-1:

Av2) Tesis

Akomelic
Sell-Texl

Hinmber

1l
bl |
73

14

E Made

Teal

Humhar Treaciplion of Tesl

zl FCOhLEAR Sevllcly Tezl

! FORT Chcckzwmn Tes

23 U et

1 Pavity 50 & Coontenller] Tiest
i3 2K BAM Test (ot Implememted)
H LLmirs Refresh Test

ey Limsuilicited Interrmipts Test
B3l L Dhata B5eld Fewt

a2 LOC Veibur Address Test
3 EIZC Posl Bleld Test

41 L5 Ui I Tesl

42 ISI Bege:. Tesl

a3 151 't st

24 IS IMzneHan Wimed Test

15 151 Abtantizom st

4 151 D Wiste Tesl

47 [5]1 D4 Tee? Tesl

41 [5) latewupl Tee

Teativg 4-3



Tebiw 4-1 (Contj: RYZ0 Tasils

Antnmntc .k Mnde
Sell-Text Test
Mombser MNumber Drescriphivg of Lead
- au 151 'ansy Lest
E1N 15[ Lapa Fli Test
18 6l Z5; P Teal
14 Ll Z305038 TVPR Tesl
1 L] 2029/503°L 8-1M1 Dus Tes
thH s ARG IFPE Trst
1C ] araa & B0 Mnlerenl Timers Test
1L it FAQD Tocloout of OTR Test
IF a7 AT RO Clhimckeam Twust
IF Ry Campl e Edebn Tt
0 W FIGY Warrh I."|1;:'; iy Texs
M ab 8351 WWalch Do Tlmes Test
2 AN Tino S_'_.':n_' Tleniior Tost
23 iz MG RO Repizlcr Tost
ad S Sl& 3 RO Macry Test
i il Spindle Pown Trst
bl 2 Hpingle Hp Test
ol %3 e Clemrold Lo Tl esd

d-3 Toufing



Table 4-1 (Cont:  RAY20 Tests

Aiilpmatc
Lell-Test
Mumbur

K

CF Mods
Teal
Muwnber

Lresctipl lom of Test

B
b
(1

Fucus Loop Test

Faid Mulling Test

Coarse Travking Loxy Teal

Blnc Trackivg Loag Teat

Lomyor Men ke Bzibercoaypl Signal Test

faterampt Speed Test (Mot frple esns Ledl)

'Rc.;ld'in;_{ Headder 5j1'::,llt'll. Tret
Dupdsum Fest

Crriuge Lock Tesl

Retrm i Bensoy Teol

P4 LS Lozt Wiap Tost

lummp Bacl: Sork Test

Mo Jurep Park Seel Teal
Daclllpting Semk Tesl
Sechia Imteceupd Teol
hAMHBIOC Faclly Tost

bR Shuast Weap Tost

Tealing 4-5
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Chapter 5 ==
Maintenance and Problem Selving

The only wegular maintenanee requiked fur the doves in bhe RY20 subapa-
tron i o cfean Bl air filber oo wach EV20 drive fovice o vepr cod Ly replace
the filters, f ries BEEIFY.

5.1 Filter Replacement/Cleaning

The filker (g laeated inetda the Filler oflll rn the Teant ol the TEW2I

Mteure 501 Tooaccess Hhe Dillar, you have 1o raineve Lhe [iller grill.

Proceec a2 tollowe.

I. ‘lake the difrc cif-line with the appeopriate host command.

2. If theve 38 n disk in the deve remove it (Roter v Chopter 3 it
TECESRATY. )

P'uzh the grill tab on the front of the BY 20 o the right ge that the filker
el comues ot shisldhs (Tigure 3-1),

[EH

&, Swing the Gleer grill ent and remuese it

9. Memaew the Filter Froen e gl aond dnspect & fon Praved edges or
crecasive diet buildup. Feplaowe it & nevessarny (07 2928448007,

A, ¢ LA are '-'.:_'pl.:ll_ing the filker, piuk Fowe remee Titber ingicle the Tillar gl‘i'l'-
and goIn step 7T vnoara cleaning the Slkzr. procesd a3 Eellowes,

a. Clean ike Tler D ringiog il ol ordivary Lap welar,
b Tetab gkand Foe ab Teast T minoles e completaly dry

o Fub Wie clean, dey Ter back inande he Mier grill.

Maviterrrice and Proddeny Sl 30T



|

Move the Teft side of fluz flker grill seko dbe slet an the front of the
drive,

E. Swing Ihe riphl side of the grll inhy g5 slol uphl ol enaps ioby place
Dipesn aned elose Ble corkrides: disor to e sore F S grill es ostalled
corzactlv, T the o wenn’d apen Preely, ilve liler gidlf s ool ool the
wav of iz instailed backwards.

Figure S—1: Filts Hamiove!l

52 Mesrtenoce wad Probies Solodng



.2 Cartridge Replacamenl/Disk Cleaning

The optical dick s iosdde s plestic carwldge. T a Jdisk Lorridge is
damaged, 't oo be replaged. B yon ane taplacing a cartridge, the diak
inAida the carlricge shoeold be cleoned as pacl of the carteldge replacement
Frocedura.

The l:',:'l.l.'ll.'i.li_E,E E.F.%I.-‘en'l':ﬂ:.- vernziety of faee medded l_ﬂj_cccg af Pla_ql_'i-‘:, j-.‘l'ir"e;j
togethat with four lals, There are teo mba on cach side of the carlridps
iliigumie § 25 Each 1al haz a fal relepee, Leing Fijuare 5 2 se a guids,
iclontify the tabs and lab releases on vour disk cortiidie.

[t the cavtridge 18 damaged, Me disk inside it may be saved by replacing,
e Lirtracdze with & now one. A newe catlridge assembd e (PR 302766207
it T pedevad thoongh youar Digital Fisld Servlos represeniative.

Tie remmeee p carbidge, clean the disk, and pol the digk inte 1 new
caridge, pricesd oz follows.,

L. Pasiticn fae sarkerdue 20 the tab releasea acve on the Tl Ss shawen
i Fignre 3=7)

Figisre 3-%:  Disk Carridge Farls
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Push cach of the four taly r2leadsr In direngage the teru parts of e
cartrielge [Flzure 53],

Praiticn wour handa on the cacteidge o in Fignre -5, Fouar thumba
shimald he nn the Llop plece of the carndge welile yowe lingars are on
lhe Battom pisce of the coetricge.

Using inward preasure wich your fingers and wibwarnd prearuce will
pour thumbs, asparaie the tro parts of the cactridgs (Pigues T30 You
ey fave to uee copsideralile pregsuere W separate the o picees.

Cargbully remeve the disk Froen dhie bellom plece of the carbidge
peaernblr. Be sure to oty e arienlaiici nf sides A ana B as wou Litt
the disk vt ¥ou must pul the disk inta the nese carhidee with the
s sido g,

Jee i drey, lint free clath e clean the disk secteee. Wipe fee disk
froaen thee center lneeard he matar edges with the cloth, Mever wipe
the siish 10 a circplar mokian!

Clean btk sidis of e disk. Be very carchul whin handling it
Fingerpreinls amd dusi can damage the disx

Mace ihe lisk in lhe pew cartridze nesembly, dake sore Mhat the sldes
are vrleniad exactlyr a5 they wore In the old corbeidge.

Figura 5-3: Disangaging the Sartrldge Pars
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B, Tosition the top picce of the now camoidee assemiolr aa shoen in
Flgnre 5-d wlih 2ne side already snapped wte place.

2, Fring the lop plece doven anta the bottorn picee of the cattridge and
soag [ty plage,

1o Push In each lalr releasze I join the hva Garbrgdee pieces toecther,

Figure 5—4: Saparseting the Cartridge Partz
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5.3 Problem Solving

Tabla 5 1 lista some problema you mey encounter during aversday nge
it lhe B2k aubsystem. The table also lists possible canses and enduliens
for ot by boiore calling wour Liigital Tiehi Service reprasenlalice.

Tabkfa 5=1: Problem Ecl*.r!_n_;;

TFroblem

Cerlrlddpe donr
wan’'t N

Clartricge dosr
¥t o

o poreel [enbire
fubrEyELe)

Loo popecs Lanle
o <xivg in b
mrsfoT )

UF’E’.‘I'.‘ItIﬂ' panel
display reads A

Surlaspertee vweonn 'k
biang drive -
e

Submsarslen feoin’l
hrvy drive k-
line

Mazxible Cawse

Pogaibie Solulicon

gk is 56l .J-F'Zn'n'im_.:'irl-
wele edrive,

Filbwr selll le in the wayr
uf the cacbridse ooz,

ik 1z poe RAldy
Inzertizd.

FPeivmary woall poweir iz
doed

Poveer conlpellor mal-
famclion,

Vprmater pare! indica
for 25 hoaraed not.

Llrive mmialbusciog

Mo sk ls Inslalled ar
imwtallecl digk e rol spun
ug

Elogl iz commienloaiing
wellly dizve.

-8 Moo wpd Pradiens Salidog

Sz dosdenn ikl welbh SlariStop sl
Take duive oll-lne wilh applicebls ool
cown .

Ingtall [l gril eorrectly
[Cheplecr 53

Imzrrt disle fislly L0 Tapter 5.
v are weall TR
gl F.Fg_iln'l Firrld Smevngow,

lsers dlisk azcl atlesnsl o zpdn disk o
Tyt laring deive oa-lne Imm_lms'..
Call Digilal Figlidl Soevioe,

Feriorm Masles Boecl (Chapler 4)

Cal’ Dizilal Fleid Sevvlon,

Inoerl a disk end stdnoit o,

At pnhl host oemmuonTabion st
and Lo apain,



Tabla 51 (Coni.j;  Pronlam Solving

Crabler. Pocailsie Cauaa Frasibie Soluties
Kloun ed drlwne Dpive Lz ¥luwg g ¥ Tiv 1o splo dlzk dowa willh SlacliSlap
will nal respond Lok

kir bk ooer spar ds
Peclorwr, hdagter Beeal o Chapler df,

[ !'.l'i|_¢_'ih'|'l Merld Service.

5.4 Digital Repair Services
Trigilal Pield Service nffa1z a range of Teshle sarcloe plans,

L -SITE SERYVILE offera both the convendencos of service at your site and
irsurance pgainst uaptenced repai Billa. lior p amel monthly fee, wou
teceive personol scnvice frem our servce specialiale. Withina bewe bours,
thw soechialist s ispatched to your site with equipment and parts ko gisve
wou fost and dependable naintenancs.

HASNKD SR ICL offecy fall covorage from B am. to 3 pome, Mondesr
theogh Fricday, Dpdlans are availalie fo wxiend wour cove e fu i2-, 18-,
v 2d-hoar divys, oo b Suburdayy, Sundaie, and holideys,

THECsgrvive offers @ prosuam, cosshe service providing comomited oo
slermnse 1o remedial service requests made during contractesd Tigues of
vereerage. Remedial malntenance «ill e paﬁrm‘mm&-. erendirou sy wnill
e pIr*L.!-zm ig r=qnlved, which makes Lthig gemvies {deal Tnrt cuslomaes
Tequiring madmun dervice DeIEsImanee.

Under Daric Service and DECservice, all parts. materiala, and fabor are
comrared n foll.

CARERY-1IM SERVICE ofleis faai, rpennupllzﬂd responze, and the abilily
to plan your miintenance cots for a smaller menthly fee than G- Site,
Seevics, When yon briog your uei to one of 160 Digital Servicenters
'.-'-UL]d'.J.-u:l-:. tactenrtrained personnel repair your unit within beo days.

This servics is peailablz on selected termoals and systeme, Cuntact oy
levcal THgita! Field Szovice office fo see it this seeeior is avaiiablz for youe
it

Thghal Serviceniars are open Juring normal Tosmess haues, bonday
thivmgh Friday.

Mednbernorer mord Frokleor Sofving 5-7



DB maeiler offers expert vepair at a per use cherge. This asnvice is
designed for wsera who have the WE}'IIJ.CEIJ Tesourocs oo tmoablealicot,
ideority, ond isolate the module ovsing the problem. Bail the fanlty
miapedule b oue Cestuing Befurng Cenber wehere the moedole s repaired
angdl neailed ol A il Finear |'_:|._|:.-",'.

PIFRAZATT STRWHCF offer- 5 mainkepancy propram en a oencantractual,
tirmes ] roaberials oot basic, Thia seedice is penilnhle weith cithor On-
Site or Cany-In Service. B i appropriale e cnalomers who have Lhe
exparlize & perform firsl-dine mainlensnce, bul may corsionally neegd
in-cdepth suppnrt feeam Field Service.
Per Call Servica is alan nlfered a5 a supplementiany program lor Basig
Setvice cuzlemers who need maintenance Devond their confracted
corverage howrs, There ia no malerizls chacgs in his case.

On-Site Fer Call Scrdce ia provdded snos best elot bagis, wilh a
moennal eaponse e of two to thiee davs, It is available 24 howrs a
dinr. soven deva g week.

Cm‘r_t-'—!n FPer Call Sovice is aveilable dudng iormal usineas howes,
with o o to thres day ceooreund.

Firr mnre Infurmation un these Digital service plans, prices, and spredal
rates for volome oatomers. call the Lhigital licld Seiwdce office nearest
WO,
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