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CHAYPTER 1
INTRODUCTION

1.1 GENERAL

This manual descritcs the Deviee Concrol Logic (DOUL) incorparated in the RPM Disk Drive, The
RIM iz divided mto two major lunctivnal pacts (Fievre 1-1%

1. The L which louses the necessary logic cirewils o nlerpret and implement all com-

mands execolabls by the R and allvws Tor secess by two different controllers.

The DEC 771 Ihsk Storage Deive which houses the ciruits for: rolaling the disk pack.

pasitioning the read/write hewds ut the addressed cylinder truck und sector: and writ-
ing/reading bits pn the disk pack suctace,

‘The 1271, 3= capahle of handliog data Lransfers in eather 16 or 18-bit format making the RPO4 com-

patible with the PDP-11. PDE-15, and D ECsystem-10. Cach svslewm has its own specialized contraller
Wl imnlecluces the BRI with the related processer.
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CHAPTER ¢
ESTRODULCTION

1.1 GHEMNMEEAL
This munuul describes the Devics Contrel Logic {THCL) ncorpoeated o the RPO4 Disk Drive. The
B4 ix divided o iwo major fongtiona] parte (T igare 1-Dn

I,  The 131, which houses Lhe necessury logic circuics to incerpret and implement all com-
mands execulable by e RPM and allows far acoess oy Leew different controlicrs,

The DEC 773 Diisk Storage 2rive which hnuses the circuits for rotacing the disk pack.
posilioniog e read/write heads at the wddresed cvlinder rack and sector; and wril-
g reading bits an the disk pack surfucs.

b

The DL js capable of kandling data translees in elther 16 or 15-hit format makiog ike RFM com-
patible with the 12811, PDP-15, und DECsvatam-14, Bach system has il own specialized contraller
that smterfaces che RPM with the relaced processar.

FRIVE AREEMELY

DEVICE P
LONTRON. ?h & : i

LOGIC IBCL - Jé-_;
ASSERDLY 5-‘34':
N

TREY G

Figure 1-1 BP9 Drive and DHOL Assemblies



VEOAPRLICARLE INSTREUCTION MAML ALS
trscreerion imaseals beaging ugen vae of the RFO depends nn whesther the device iz condipared ina
Fi2E-11ar FUYP- L sysiam ciovicoomeil foe both), When wied with the PI2P-11 applicable lstiucion
IILAT! -.d.l'-i K g A

¥ RBP4 ok Liree tnatallation Manmaj
i n Bled:] 723 DED Disk Slorupe mve Operatian, Serviee and Diagears Muonowl

= KA Mowing Head Cnisk Drive Malolenunce Manoal

"

EH1 Comtraller Inscrueticn Manual

Elrd DL Prinl Xec

W hen the R P ig vacd ol e PDP-10 syslem, reiated handhooks arc:

1 BP0 sk s netallation Maooual
@ Bludel 753 DB idsk Srorage Dhive Operation, Service and [agrams Manva
= FoA LD Conrotter Fovoreecion Yanaal

& BP0 ix 1. Pring So;
; L2 SPECIFICATIONS
F:tq Formual Cpalion:
A scctors per doly track (296 1%-bit words pei seclor dala [Eeld)
22 ageeors por dato wrack (258 16-hi words per sector data feld).

Ercor TTandiing
Ercor Dretection and Corpsction Capability

Interface Clharacleristics:
MASSELS Cenrolisr to devige intarface Cual Conteolier cupabilily.

: Exilem Compatihilite
i Can be uscd in PI3P-11 o PDP- 10 sysizmn configuration.

Paaea Transler dodes:
Binzle soctor wromulliiester (spiral or extcnded read/wrile) transf=rs.

DF:‘.FE'.iI'.i;f_ lemnp, Hanges:
£5% & mimimuin to 32° C musinum.

Humidity Fange:
% o g o 0% maxing o,



Aimensions
B-imch widg hy A3-inch high by 32-ingh deep.

Weirnt (ECL only):
I b (uapproa).

dparaiing Veliagss DL only:
+5 Vs
=15 ¥
+15 ¥do

I-3%






CHAPIER 2
PHYSICAL DESCRIPTION

The DHIL itseil is a %-itch wide by 32-inck deep hy M5-inch high wnit thul eltaches ol ihe left of the
Civive sesrcnhly whan the BRI js viewed from the frone (Tigure 1213, The DCL assembly is atrached tn
the deive assemnily by forr 2-inch lang 1,4 3 20 balls. The DCL assembly alse has its own casters for

casy rolb-away when discorrected frivm the Drive assembly. Levelers ace attachzd to provide stabnlily
when the 130 s permanently installed.

Phascialy, the DCL is cumprised of three main svbassemblies: The Card Meslund Cuble Assembly, the
Poverr Supoly. aad Lthe Fowse Mooitar ¢Figures 2-1 snd 2-2).

LU ATARD MEST AMIY SCAHLE ASSEADLY

I eard ncst and eshle assembly is accessible Uireueh the rear of the unit by lifting the entire resr
eowver panel and drewarg ic fres of the usserobly, This exposes the iwa Fasteners that are wsed Le hald
the curd nese end cable assemble (Tigoce 2-1) in a2 upright position. Then acesss to the printed ciccui
cards iy mained b

. Eogsening the too fastener serews and carelully swinging Lie assembly outward until ic rests
in a horizanial position,

2 lLoosening the two laatener serews (Figare 2211 oo the air flaw cover and swinging the vover
ta1 che verlical posilion. This exposes Lhe liex and inerface prinved cireuit bourds (PCBs)

ATl vontrol logic vicewils uce iionsed oo the hex PCBs that eocend the full length of the card neso and
cahle assembly. The POBs that incerface with the doive wssembly and lhe lwo controllscs arc the
stnaller POHEs sitnated o the left af the assembly when viewed from the 1op, Figare 2-2 shows the
e ol ihe FOBsS within the card nest und cuble assembly.

0.3 IHes Prioted Civewi: Gourds

There are lve hea POB:. Desianolions for these cards are hased or the prinople control circuils
lioused o oo pardevlae PCE. For example, the Error Correction (EO) POR 16 so despoated becanss
therg arg move 103 nsed far this tupgtion than for any oner cuntrel funclion un s pariicuiar board,
Lhiz dnze not mean, hewever, that athgr (08 on ochis seme PCD are not used for conirel fenctions
cormpletely anrelated Woertor comrection. The desienativns used afe imply @ convenient means f
labelicy and denlilying Lhe hex POBs,



The hea POSs uee brnlien cown as fol ows:

R (Regisarsy PO This board contarnyg most of te reginery nsed o omterfoce the 5T with the
wuntrelive

g Emal Pows g Doal Controllerd POD: This card leeie ssed e inplement DOL svessying by
cither of two conrrnllars

Seel, and Secroht PO This baard pommanily imelodes che cantrel logic o 2xecy 1 nesclyg -
§ ! | ¥ A e all moechini
cal epecalioss,

ENOUsvretcanges Traszsiocd MOE Mucl of the Togic o this boand iaplemenls synearonaws data
transfare between aantraller and disk pack

B {Loror Correcitomd PO Approximaszle half of she lagic on this PCB jinplements the error
cirrreciion process. The remetmng lineie v owed for error registers and fiming.

L3 WARNNHLE and MITLD Loberfies TO By

QI the eight interfacc BORe, siz oare veed 1o codvey sipials between the DCL uml WASSRBUS
ASRTAZSEHUIS Ko Raeh nf these siv FOFg has twa calzle connecioes (71, J27 counted direcily vn Lhe
vz L aceommedale toe snpropriate WASSBUR cables, Fignee 2-3 siows (he MASSBELS PCD locu-
i acod destenslioss,

The twa inczring: cavds closesl Lo ke aen POBS heose the cransesiver circwics far enveying signals
helveern the D200 T3 vive and the DCL. These TC0s ace calied Lthe RIDLD interface cards [Fieors 2-
7

2l

Pr POYWEIR SUMTLY

Phe fron ef1le BEL Asseinbly howses the H Thd supply that develops aperating voltages for the card
meyt and cahle asscatbiy, Thic unil is aveessikle From the frono of the T3 sasemaly when che front
pansl i remeecd (Fogere 241 Access o the vollape adjusl potenliomelers 5 via the metal hole phegs,
Toe puwer sunnly comnangnte can be veplaced by rernoving e four front pansl sorews {Figore 255

1he powery suppiv altiches gl itk Buss thos mooncing brecken losated i che ceoter of e DL assem-
Blv. [he top atrachos Lo v brackel irzeily abave the Fronc pancl.

2.2 PSR E ROGRNITR

The pewer nonitor i sitcated bengath tie power supply (Firure 2-40 und nrreides s constant check of
e powsr supnly cetpot valiage conditions. When any volluze (line o1 de oulput) slrays rom the
requivee Leleranee (o low or ge law), this undy notities the sysiem. The pewer monitur also provides
the “powey G007 siena wied o intliuhze the L8 foliowing povwer 1o, The power moaitor ailaches al
the bt of the DML assenbiv with loor moeunting sorews.

FJ
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CHAPTER 3
DOL FUNCTIONAL DESCRIPTION

A1 DUAL CONTROLLER OPERATION

Vhe 131 interface logic iz designed to permic acecss by two different conrollzes {ic., provided that
the dual access option is insealledy, The setting of the CONTROLLER SELECT switch on the contral
nunel determines whether a zingle or bath contrailors arg allowed to agosss the REIM, When sot to the
ASDE mesition, it allows for secesning by either consroller an s “first-come, first-rerve™ basin, Opes o
conlraller has gatned wecass n the deal aceess mode, i retainy control wobl i hay compisted s
apcration. Naocmally, 2 conteoller relewses the DL by esscubing g releass commund o pluce Lhe BP0
hack in a device availablc status. Flowever, 7 e accossing conlroller fails Lo execule such an insfroc-
ton wichin 3 pne-sceand time span (e, fallowing the last operadienl, 3 timeout fonetion produses the
sarn= Tesult.

12 READSWRITE DATA TRANSILRS

Writizg data words eoto e EPD Jisk pack or readine date words Irom Lhe digk pack arg lermed
EYNCHrOnaN: 4ata wanstars since such teansfzrs ace effacied aver the svicheonows data bus portion of
the MASSHLE mterface, Four read Mwrite commands are i plamented by the DCL logic, However,
the wrile header and data command must first be uged to format a disk pack (divide the disle surface
il addressnble seclurs) an @ preceguisite W =xceuting the other three commands.

320 I¥zk Pacll Formaiilog

Iiach newr disks pack most be formatied wo provide eoch sector with wo idendlving indicater cr lubel
thal defines seetor number, frack mimber, and cylinder numbet. This labeling informarien is tnsaried
mta what = called the header area of & sector, which can also conrain additional identifving informa-
Lion (ke Niehl daiap ender program control. Beeause the header area is positioned deforc the daca ficld
at a goctier, the header wrea minmmation can be vaed to agourately zddress specifiz dizk pack ssetors foo
Tedc fwrite pporation,

T formal = new dizk nack, usg the write header and dara command, Prior to excenting this command,
the ventral processur wntes the fnitial eylinder. track, and scctor address ioformation intoe the sppro-
priate DM2L cegisters. The central procsssar has the header information (eylinder, srack, scotar, and
kew ficld words) resdy on the synchronouy dute lines sa thut when the enmniand is executed und the
addressed socror s found, die header informativn i present for writing onto the disk. The headsc
informacion i supplicd to 1he B by e operuling syslem.

Executiing the write header and data commmand cavsss che DO ta initiate the progcess of finding the
acdressed cvlinder, leack, und seclor. When wll are found, the 1301 informs che gontraller toosend the
hesder information. Al ks Lme, Lthe EPCL alsoe mitiates the segeenee Tor sedally serivng each header
wenrd anco the dist surface. In this way, header infurmalion i ntredoced an b un addresged seclor,

The write heuder and data command alse allows tor wriling data woids berinning at a fixed 1imoe
following lhe kewder. The area where data words are wricien iz callzd the data fi2ld,

3-1



322 (ke Read/Vrite Commrd;

Th

I.|.-

DL interprews wrd geaontess thren el sorunands (o Biiect read/wrile tressfers. For sach of

rese corumands, lne DT makes praper inentifiestion of the header prisr te izitisune the transhec
pieesss Tow teclungue for hemder wdentifivation in ts compane che evlinder, sector. and track addresses
af the heador wpninst thse sasplied rm T Lo the reard 'w:|1'r" sovmrnang initiation. Faldure to detect a
matchop in all []]I-’:h: addresses resulis in U DO seliimg o heder compare error kit theeis evencually
sumpled by cihe confeal processos.

A breakdown o the remainicg read S wrrite cosmends wnd edr funclions s piven balow:

3.1

Wi Doin Command: This commund is naes to write dota words oo e data leld of uns
addregsd seoler. The DOL sneeutes thiz comzzand by frsi Pnding and Hentifeing the addeessed
sactor and e imiliaiisge Lhe write anefer oto the duts fizin of that sectar, The cotmand cin e
m:rl for an exwendad (iowli-seslon) wrnle aperation o chat the DO cantinues o write inta she
cdacy fizlds of successive weolom lor ax long os the BTN line from the gontroller iz asserped.

Eead Heuder ann 33tz Command: This comunand peads the beader and daty Heids of an
addressed seclor end sends hoath i the eontral processor via the conlrollsr. Reading the heade:
inforriation ey prove uwelu! I analyzing facits after the 1300 has indicared @ leader compare
error an a pardeoiar sector, By rewdicg the heacer information (cviinder, ieack and sector
acddrems) and compariig il wgeines hat ?-.Llpphtl:] with the rosd header and daca cominand, the
CPT s anle 1o derermine anacily whel header {Tormaly fnfoametion is in grrar,

Feud Command: |"I1"i- camimard i ved o read Lhe data Teld of an addreseed seotor, As is the
case wilil dalt read S vmics gommands, e CPL puis lood Qe desired evlinder sddresy and desired
seatol Srock cegisers poiar o s uuni'*h conimaaad, Once the addeessed sector hes been Gound,
the I3 roads consscuiive sectors for as long s che ¥UN Lre frost the sonroller s usserled.

OT5E ALMIRVRMING TEC .__"Jl'l:_!'i IH AN RETATED CORd Y ANRS

The DO executes two eomrands dial cee ueeid salely o leoete addresssd zreas of the disk pack - seck
and gvacch, The lunctinng garried out by Lhese n...Jmfnun-;]h are broken down as Toilows;

A

wpck Coglmand: Thes cavsen oie crive read /wiite hoads v be posidionsd over the wddressed
eritndar, Cylinder and travk imfnrmaticn is supplizd frac the contral processor poior 1o executing
the command, When ile beads are correctly positianed, the drive jzfonms the DCL which in tugn
asseris the & CUEMNTIOM Jine v Ui contrler.

Erad A rile commeands may alao reguice i:-.:m. Janiny the read Swrile heads et the addresscd ovlin-
der, Tlus avtivily e referred 20 s a2 “inplicd seeh.” since Lhe seck command i not used and the
AT THNTION licwe 5 most senerted,

serren Uommand: The ssarch commund 35 osed a3 a8 cthod of eprimizing ibe pock reveclutivn
thne, When the P30 detects he wddressed sector, it ssaeree the ATTENTIESM line to the

connLiel les.

P INTERTACTE KEGIHVHE

The 1M hag L interlace regiviers that oan e accessed Uy the cooteollsr; Lier full inlo the Tailowing
el catcgorics:

Conlral — Vhe enntral eegizter receives the command {rond, write, sazk, ¢fe.) codes from the
ceatrolier. The LCL enrirel logis samples 1ke contenl uf thiv register and initistes the apprapri-
HTC SNEUCSILO0 sEuETICE,

]



Stulus — The bits of (his eegistzr supply the central processur with DCL and Drive status
ilarmation.

Mlaintenance — The muintenunes regster s used by diapnostic proprams ta inibale various
maintenanes functions.

Frror Tnformalion - Three registers are provided to indicate ervor stutus within bath the 31
and Ll Drrive,

Alcress [Jatn — Fhese are five teznuters Lthul are associated with disk addressing:
® Dreviced Crlinder Address Register
Y Current Cvlinder Address R egister
e Tresired Secior/Track Begster
o Olfsel Reaisier, used o offser the disk read/write heads in (xed incresients,
»  Look Ahcad Register. can be used to subdivide the dieto beld of 2 secoor,

Svurem Housekeeping - There are rvo remisters Used Tor systemn housekecping, 1.e. a4 drive Lype
regisler and serial odmber ferisier,

Atteaiion Summary Pseudo Register — This is a one hit register wsed Lo jndicag that the RP0K
reguires the attentiaon of che system, In gne aenaz it cun be conzdeced an interrpe ling,

Lrror Correctiom — There wie dwo regislers used Lo convew errsr correction information Ly the
cenlral prucessur.

38 KRREUR CORRBECTCIN CAPARILITY

The IM1. i equipped with arror correction logie, which {provided L is pot inhibited by the system)
becarmes nperalive whenever un error s detected during s read oparaiion. Onec activatad, the ertor
vorcection circoils poocesd to locale the sore in the sector data field where the zrvor occurred. When
this area is delecied, the DCL makes available the following information to the gperuling syslem:

1. Frror ¢arrcocion code berst pacern,
2 Foritium wilk the duta feid where the smmor eoouered.

Criven thiz infosmarion. the sofiware can determing the exact bita in errar aad coniect theo.

Lad
[
-~y
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