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The TE10W transport is wvery similar [in many arcas fdenticall

to the 016 traneport with reopeet to both transoort hordware
and electzonic medules. Ta this manual referchée ls mada to the
Tuiﬁffﬂﬁ; paintenance manusl for ipnfoymation on the TO1OH transe-
poxrt: that is identical ta TUI6 lnfermatiod,

cpecifically the references are from Chutper 5 (Evoten
Maintenanca) for maintenan¢e on the transport, and frew Chapter 8

(TU10% theory of Cparatlon). Chapter 8 coverd the dlfferencer

Letweapn the TU10W transport ahd TOT6 tranaport. Thias infermation

pertains to the ney areas that would rot be documented in the TG

manuel.
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4.1 IATRORUCTTION

CNAVTER |

GEHERAL IRFOTMMATICH

the THE11-DXSEFX® DECmegtaps Systenm ITM511ITU1ﬂij im a pegnetic

tape storage BYSHEn that interfaces with the vpr-11 Family of

processors and peripherala and provides stovagé for dlgital

ipformatien. The system reads and racords gigital datz in

parallel imn a0 fndngtry-conpatible [rzI format at a maximus

daka ;rnnafer rate of 36,000 tape characters pel gecond. Tape

denglty and tape character Farmat are program smlectahle. Forward/

roverse tape spoed is 4% in.feec, while rowind is performed at

150 in./aec. The ouA1 i TUT0W tape drive oyatem ElS5G has forward

and reverss read/apace eapability,

1.2 General Dezcriptian
1.2.1 System Configuratlen
The haslec TME11/T010W DECmagtape System configuratien 1 a THE11

controller and a TUT0H master tape trapsport. From one to peven

=alaya” tranaports may be added to make a paximup posalible cen-

flguratinn of oma THE11 controller and eight tape transports. The

-

* The THE11-EX l3 a f-track symtem. The TMB11-FX ix 2 T-track

aystem. "X" speciflies the eystem voltage and frequancy requirecmente

(age table 1=11.

fThe TME11—-BX/EX sy3tem 1B commaaly referred to by ito cnmpnnent'

gubunits, the THBE11 and the 7oi0W, henece the manual title

THHE11/TE0W OECmagtape System Malntenance anual. Within this

mpnual tha system 18 referred to as the THE1T1/TU10W.
1-1
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master tape transport fx composod af & "noet" travsport and an

H

MESDE lnterface mndula; She Helisi fnterfocss tiae "host™ trans
port and the =zlave trangporie (if anyl to the TUELY wia the
BC114 cpontroller «able. Al the tape tranaporta are "daglisy
chaibked” on the slave buw making them wspentizlly it parallel

with each other. TFigupe 1=1 ip an iilustration oE the THRIT/ST

syatem configuration.

1.2;3 Fhyslenl Description
The THMB11 (Figore 1-2) conglsts of the fﬂliuwihg glx wodules:
1. Hi03-Addvess Selector #odule
2. M795-Word Count and Bus Rddress Module
< 3. H796-Unilwus Masrer Control
4. MBI -Interrupt Control Heduale
B, H7311=Tape Drive Interface

Y B, MTOI2=-THE11 Uhlhus Regimteys

The blx module=z are plugged into a THRI11 =yatem unlt that in
mounted in an expander box. Unibws inpot, Unibus output, and

tape transport cabling also panneck tn the syotem unit,

The TU10W tape traneport 1a containad in a'ningia 12 ipeh

[4E.3 cm} cablnet zleng with an 861'ﬁ9wcr eontroller (Figure
Flgures 1~4 and 1-3 fllustrate front, rear and slde views of
the transport and identify many of thE.TU1ﬂH components and

aubaaaemhliea;

Thg-TﬂE1I Controiller interfases the DECoagtaps EFatan ts tha
POP=1t Urmibus. It control=s data transfers, lossues control
rommands to the TO10W master, and meorpltorn =ystem cpearction.
Exch THRE11 can conkrol ane master trabsport and up to seven a

tyalfporkte.
e

D10

1~3).

lavwe

-
i,
-
L]
"

i
e



[RETE N T,

T

W= 2T

orcWHALTAFE
EONTROLLEA
— THD'I STATUS

BCllA CoATROLL
cCAGLLE

Er2

e —

!

T w MASTER -

TAPE

|

WRITE {IJ._I._II 1I:~H"
conren | V]

~ T

W

M2l

[
TRANS PORT |
| “HosT " ;

rEREACE] / -
<ur‘AI‘.‘- DA T ‘ ME‘DULE E

CoONTIPOLLERY

i

v TARE
| TRAN S PLAT

WRITE STRCRE -

WRITE DATA >

< STATUS
« READ_STROBE

Fie.

COMMANDS h\

é READ DATA )

SLAVE Bus [PATA

-

TWIoWw
SLAVE TAFE

TAFE ! TRANSTOAT
#?RHHEI"EJRT | No. &

Glzfrn’j')i

1-1 THREI1V/TUIOW ;i'apﬁ Drive Eyetem Configuration

1-2



SIOILILL S 1

TI&| 4O

foem e g

BAlIK Expander Box

Installed in

A

e e .

oy

e — e,

TRMEN

MO

a3

3

war2

All

ander Bnx

I' Exp

B

laslalled in

B.

«T

all

-
a

TMB Cant

-
Tl

Figure

an

S



e

..|.__ .-....

; A .
EOEVE, R )

ey et . ]

s

e

A B e

P ines "
O
-k
e
-,
T

ol P
. M .
o -
A &
....__m m.-"
i T :
et ;1..-.

way
a,
=

TLI POWER
ConNTROLL ER




T —

r:' ,'.-Wu fu-q'l—'\-'\-'\-l:l'lrl- L P g o Ry B ey e _h‘_
: M-
o

A "'r:___u'-—\.- ‘.“:L"’l?:.";,_,_ l.-\.-'ﬂ- R N
! - %

|
.-:.-Ja--'!'-r"
DT

CAPST b i
WELU K QL [ ———

{nFE N
TAFE CLEARFR. :

BEAD FLAIL ASSLMELY—""
MO LA REMOWER
kd

fDWFEUTrﬂ*"H;#’

ASHEMSLY

CLNTRL R

bANEL ™ |

CABINET  FAN

LOGIE ASSEMBLY
FAN

PowgR SuPtiT
REGULATER  ROARD ¢

1 -l '“ "
‘L'"'il—a”l_r-.l_
T

SHICPiIW G

BRALKETS %‘” o b
g
- \

ih.ﬁ% ™)1 G Tranapnrthrﬁnt and Hoar Views

Fie.
1-6

am u PR R et I L T T T B S Pt xR T Bl et P T e L S T LT e P e RO IIERTER LR CIEE 8 iy



—~ L . ' ;l""‘"l N, ’ :,.ﬂr 'P-_H"'\-
LT L ' ' L
Ean  ASLEMALY AR _
FILTER iz
|

TACHUMETER

WACLILIR ARSEM
L ANEE IIL'I"'--___.: CAPETAN MOTOMR

Tl
TAE FWER SLPFLY
RECHLATOR BOAAD

ERAHE ASSEMILY.

s
o
" ‘LOGIC SACKPLANE o
=t AEEEMELY e PAE) '-&H E
05 ] e —me—eerFILE REEL MOTOR
. 5
e
e
éllx_h':}vnﬂmm EMITCHES
TRANSFORMERA-CAMACITOH e

H READMNRITE
;;a INTERLINH

| T =——_ AIR FILTER

Fy

£
;.'l:.- Ty

AESERMILY (70 TUTE _._.--""E
FOYSER BUFFLY :

gt AR
[y ey
B

=

E2nt

%

L

: Ff‘f“- j"'-' 5 TO10W Tra“"““rt; Eide Views



gavoy

doawnoIy -7 L

A1JES
|

LIS R S

akd
R T e
' .._..,..n_ i 4

-
- BT e !
G
R SR N e e TR L
R gl
J8a

b
ERE

T
: ... .-'l.
3

[ . )
" - . k

- - Tk -
a . L

T3
....._ _.,..J.-m

sy
T A
S ) :

|
=

i T R TR
. .-IE_! ey
i R )
st arker

- '.;:E‘I.-.

ot

eta
h;

e assy
ARG N

M 1 e ey

b ]
— o p—

'
1

1

-

B

-
= A

i

H;Fﬁ.f:.;ﬁ'f- AT o
' -E § ey .

Hoimnaod

—_
- .

Pk o

]

i
St
-2k
&2

o
b B

A
- figh SEERE OE 2
X ;f—.__ "'g;-\.

N B N
ﬁ:t?aﬂéff;

i

]
e

i

] éEa"'.l

e m——a



LA

-

I

¢ e, e e
——

. .
L

;
b

RS

The TUT0W master tranuport gonsiets of an HEP26 dlakerfsace modula
and m "host™ tranaport. Tha MHA92E processes commandn Erom the
pontrsller and ifsswes motlen and read/wrlte commanda tu the hostc
andl Blrve tranaperts) the MB9I6 &leo monitors atatus lines from
the host and eleve traneports. Any =ztatus changen at the selected
transport are reodgted lmmedigcely to thd controll=zr. Ih repponis
to inputys from the MO93S5 dodule; the host tranzpaert conirols tape

matlon and records and reads data on megnetic tape.

Tha TOI0W alave traoapeort conrists of a tape traneport only, In

regponee to inpots from the HEY:26 podule in the mastear transpork;

it controls tapa metlien and resords and reads data on magnetic tape,

The wariouns modeisp of the TUTIW tracsport axE.identifiad by &
twn-lefter dashed syuffix, The Lirst latker of the asfflx des-
lgnates the nunber of tracka on the trnnapnrt; E for a % track
tranaport, F For a 7 track trnnspart; The gecond letter identifies
the transport as a master or a slave [(A,B,C,D=master; LE,F,H,J%slaval
and gpecifiea the voltazge and freguengy requlirsments. Table 1=%

gommarizes the TUI10W models and thely fdentifying suffix.

Tabklo 1-1 TUI0W Mocdals

TU1UW—E$=§?trank [ TU1GW-F¥=7 track
Mapter/Slave | Xu| Valtase/ Freg Master/Slave | X=|¥ocltage/Preg
Haster & | 115v/60 Hz Magker A |113v¥/G0 Hz
B |230wdE0 Hz-__* ) B |230%sa0 H2 ,
¢ {195%/50 Hz : C [115v/50 Hz f
O |230%/50 H:z "I D (zaowss0 Hy o
Slave E L115v/60 Iz Elave E |t15v/680 Hz
P |220v/66 nu=z P l230w/60 Hz
H |115%/50 mz H 1&5;}5u B
o 123%v/S50 Hz F 33n;;5n Bz
1-9



1.3 LYEYEE FUONCYTIONAL DESCRATPTION (
The basic functiona performed by the controller sve wiff-line, zead.:h}
write, write EOF, space forward, Rpace Fewversio, ETite—with-&xt&ndedv-
IRG, and rewind. Each of theae funcvtions is hricfly described in

Table 1-2.

Table 1-2 Controller Functions

Fonction Deseription

! Ooff-Lina The off-line function iz ueed whem it is

d : - deaired to retorn contral ta the tape
traneport &4 that tape can be rewound, reels

- . changed, ete, withowut using procecEor time.

The off=line functlon places the eelectad

taps transport in the off=line {local) mode - >

1 .|
" . and ¢cavges it to begin a rewind operation. =L}

The contraller cannot write on or @nagd from
R ' S . the magnetis tape whon the off-line function

ie nusaed.

‘Pead _ This functien permits reading from the magnetic

tgpei During the read operation, the dxta
portlon of the record ia lnadad inta the

i . h - controller data bhuffer for tfnnsfﬁr to the
MEMOEY ., The LES and CRE characters are

) : read Hut net transforred intec momory.

1-10 . - Y
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write

$hie funetlion permits writing an the magnetlic
tape. Duriag the wrlte cparation, data froo
rhe hns is leaded inte the controller data
buffer reglister. The contzoller then tranzfers
the data to the tapec transpert Wwrita haad=.

The neogessary LRC and CRE charmcters are gen- -
gratad by the wmaster tranopert and wrltten on

the tape Eﬂllnwing'the dnta. The write

fynctioh advances the tope one record.

Hyite

EGF

This funetior writes an end-¢f-Tilec [EGF)
mark on the tape, When selected, £h15
function erases # 3-in., B=gaent of tapa
prior tg wrilting the figat character. The
EOF mark ;nd the assuciated LREC cﬁarutttr
are coneldered one record. The EOF wark
is an octal 23 charactar (F=teack deive)

actal 17 for T=track drive)] foilowed By an

octal 23 for octal 17} LRC charactar.

Epace Forward

Y e

gl

PO

This functiom &% uwzed to sklp over A number
af pecords tn find a Bpecific wesord on the
tzpe. When selected, the space forward
fupction cansaes the tape transport to advance
The nunber

a sapeeifisd nomber of records.

of rapords iz deotermincd by the wvaluve in the

1-11
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byte record counter. This valwe Ll loadad

4
8

only and, thevefove, do2s not aflfect Anformatilon

itkg the byite regord counhter by the progran,

+
Epaca forward Az used for tape posfitloniang

storzd on the tape or in memory.

Epace EEVaree

Thia function 1s identical o the Bpace
forward function exzcept the tape moves in
the reverso rather thir in the fozxvapd

diroction.

Write-with=-Extended=-IERG

This function "ias ildentical teo the write
function except that a 3-ip, segment of

tape ia erased bhofors writing the firmt

(

e

character.

Rewind

=

This funcition I3 uscd for rewindlng the tape ™
enh the feed reel 50 that the tape can efither
ba unlosded from tha transport aor operation
cpn utart at the beylnhing of tha tape.

¥heo thils function 1a useﬂ,-the tape mowag 1n
tha reveress flroctlen, 2t A& mueh higher spraed
{150 in./eec) than for other functilons, antil
the beglnning-aof=tape (BOT] marker ia detactad.
Wheo the BOT marker is datected, the tape

alovwa Jdown and comes to a complete Bitop at a
polint bovond the BOT marksr. It then

maves forwspd until the BOT marker fs E
again Jetected, whereupon, lt comes to a i}%

Final stup.

1-1%
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Rovwind Ls used for tape positioning only and

has no effact an information stored on the tape

ar in thre Bemary.

Figure i-6 13 a functlopal bloek diagram of the THEV1/PU1IW DECoaytaps
Syoten, The processor initlates a THEIV/TUOtOW operation by addressing

the THMBEI1 registerc vwia the address deecoder and loading the operstisn

.pnramet&za into the raglstera. The BUS CO-C1 bits specify an out

transfer [with reapect to the procespor] caveing EEL COUT to be azaprte:

for the particular register addreessd. As each reglister Ix selected,

the progessoy places the appropriate data on the Onibus data linaza

which is then loaded into the reglister with the SEL OQUT strobe. Thug,
the comuand rogister receives the type of nperatinﬁ to bhe performed;

the bvte=record count register receives the number of bytez to be

tyaneferred; and the current memory addrens register receives the

memary address of the first byte to be transfoerrod.

The command reglster galects which trzpeport ie to be involved in the

trapsfer wvis the EEL O=-5EL 2 lines, supplies the function coummand to

the comnmand decoder which generates the regulred commands for the

tape transzpari, and asssrtsy the G0 blt to the start logie. When tha

etart loglc sehses that the tape trahspmort hag been selected [(SELR) and

ia reandy ([(TUR), it asserts 5RT to the ftranspert to start the aperation.

If a2 read operation is Ccompanded, the transEport command logiec assorts

' FOR to the tape drive =system which ﬁrives the capstan servo and pnoves

the tape forward. When the tape is up to spead Lthe MBRIE read channel:
are ¢nakled by READTEG and etsrt to transefer data frum the read heads
ts the controller. The read dnta fyom the tapﬁ trahapatt (RUOE-RDT, ED:

is checked for CRC, LEC and wertical parity errers by the MHEPZ26 bhoard.

1-13
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fay froe the NPR logiec., When th: reguest iz granted, the leogic rezar.

If any ruch arpora are detocted, the THE1Y excor Iegle iz hbtified {

(CRCE, LECE, WPE) EFor appropriate corrective astlon. -

3he wopd dete lo kupplied te the controller along with a repd strchae
{ar5) which pignifiem the spweilnbility of raad dats from the trancport
EGO-RD? becowmss CHAWO-CHAW? and isa gated to the data boffer ragiater

whare it is loaded inte the regiater by RODES.

EDS aloo reguestms an MPR teanefeyr from the HPR logle. When the reguwes
{5 granted BUS BESY le aseexted by the logic alonyg with nh'l‘l:—!-_ﬂt!ﬂ
which gater the output of Lhe data Luffexr to the Unibums Jata bus

(BNE DOO=D15%) wvia the reglster select owtput multiplexer. paTR-»EUS
accomplishex this by ascerting elther HI DATA BYTE or LO DATA EYTE fre:
tha_reud hytse seleest logiec according to whether the C¥h reglater in
addrerpring the low byte or the high byte in memory. Thuﬁ;.thn datmp f
byta from the data huffer will cutput on either BUS DOO-DOT or i:}
BUS DOB-EB15. The next charaptar read will output on thke albternate hal
of the Asts bus. When the NPR logie rae&iﬂt; EUE S53¥H Ifrom the nemory
it azmertes MPR CLEAR BEST which ingrepentﬁ the byta-rocord ﬂnuﬁtﬁx and

the CHMA raglater to prepare for the next tranafer.

When the HAY92E6 read logic detects the end of = regord it aszerts CRCS
(% track only) mnd LRCS to the controller and ED CLR PLE to tha motion
control logic. The motlon contxol logic asserte EHD and BTOF to the

drive to stop the capﬁtnn aeIvo mator,

If 1 write cperation 1s commpndad by the comaand register, the =0 BIT,

in addition te enabling the mtart operation leogle, rfequesta an NPR tra

r
\

1-14 i”}
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BUE EBEY and DUs MEvR. The Wemory regponds With S5¥YN tn indicata

Chat the firer Cfata charscter 1a an the ganta bua {Fusg POO-L15Y, "ha

NPE logic agsaerks DATA #Tn Z which loads the data character intec the

data buffer, thus Daking it svsllahle ta the Transport as WDO-wOo7.

Thu data character enters the Aata buffer via one of tvo gatas,

I the writo mode cMA EIT 0p 4#tzexts elther SEL LO DYTE or g2pL Ko BY®

au:urding.tn Waather the CHA regqister is addreszcing tho low hyte nr

-the high byte in mamory, Lhereby enabling eho Fate goarresponding

Eo the lecatfon of Lhe character on the data Lua,
MHeanwhile,

tho =tart oporation lugie har ussertad SET ta the tranapor;

which, ag In A rezg operation, will cauwse the tranAport commanad loaie

Lo assert FOK and =mtart the Capatan servo gyoten moving forwaed,
the tape i=

Whes
Up to ppeed the drive mends WRT CLE pulsea to the write

channels and wrlting of the data ctharacters begyins. WDE {weita data

readyl

The write channel logic aluu prodnocea REC pulﬂﬂu vhich record #he autr

. tharatteps on tape via the wriite heads, 2 parity bit is genarated fgor

epach character and 1y recordod on tape along with tha charactazy,

af record generator which functions to plaece the CRe

character ([9~trnok only) and tha LEC charseter on tape,

Each ti=ze & dzyta ctharacter [oot tho ERC or LRC character) ig vrittan

an tapu. B WERS pulse iy imsued to the controller reguasting the newe

charﬁcter to hu written. Ths weREz Filse makas an NPR Tequeat from the

NPR loglc mnd the t¥ele s repeated. WNWote that in » writm chperatlon, t
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GO BYT nakas thn flese HYE request and tha WRS ntrohes EikXe the _ f"

grcond and subsegquent regvrabsts. ‘nftsr the HPRA logic issuan CATA EEE:E
1t amgerts HPR CLEAR RBBESY which ingramentz tho hytefrocord couwiber aiﬁ
vy CHAE vegloter to propare foF the next kranofex. Wheh the brielrecedr!
coctiter assnasa that ths desirved number of bftez hava basan tranafazfed

) [urittan}, it asgEerts CARRY OUT 2 which negatau.ﬁnﬁ 3 the
tranapﬁrt thereby elgnaling the MAL26 write lagiec to write the end

of record chack rharacters [CRC and LREC).

Tha ME926H resad logle 15 e#nabled during a write operation
and roads each character right after i+ ia writksn,
¥hen the rezsd logic detocty {reads) the end of the

racord 1t lamuems & CRCS {9-track only) and LRCS strobe (

to the tbntrnllui. €23

The LRCS ztrobe at the end of the record indicates ta tﬁa controller
that the ﬁuti transfer is completed, The LRCS tirobe is applied to
the done logle which then asserts DONE DELAYED to the bus intsrrapt
lagic, The intsrrupt logle regquests a Lya interrupt to notify thw

Procesoor that the ceommand operation hee beeh completed and tha THBI /S

TU10W le reedy for ancther command,

gy
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REW

mne THBEYV1 srpor logle qonitors Eranspert BLATUS including parcity,

cnp, angd LREC exyorE and asserts ERR[(1} tO the Aana logic {f an error

condition exists. Some types 0f errexrs warrant terminating 2an

operation before it iz eompleted while othars wait umtil the and

af the operatien baifore asserting BRE(1].

The proc¢Bsor Can read tha THMB11 reglaters bY acdressing the reglsters

and regquesktling an ip=transfer {wlth respeﬁt +n the proceseocr) via the

pus Co-ci bits, The address decoder chen saserts SEL IH for the

periticular regiater selected which gates the pegleter bits out to the

data bus via the reglster gelect ocutput multlplexer.

notailad oporatlien of the TME11 is given in shapter & of this manuval .

petpiled operatlion of the ME926 interface Loazrd and the TOIQW Tapse

tranaport are given in chaptera 7 aod .. rigure 1-6 czn be vred along

with the funceional plock diagxams and flow diagrama contalned therein.
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! 1.1 KFPLICRALE 2OCDAEHTS
Teble 7«3 lices doguments that are appliceble o the THEI1/TU1G6H f

cEcrAgtops Eysionm.

Table -3 Appllenbhle Docuwaents

LT S =y —— | — o e o e oo . - .

Title Humbar paecyiptioa
EA1=A,RB,T Dower EE-861AR-HM~ Contzlny theory of operatien and
: Controllier Halnt. [ 002 calntsuance instructions for the
Hanual 867 Power Contygoller
TU1e/THOZ tape FX~-TU16~Mii= © Containn theory of cperation spd
drive s¥&tam ao2 | mailpntengnce Inecructions for thwe
. .HMaint. Hanunl TUIE/THE2 tape drive gvatan
; Fovr=1% Pyoceasor " A merien of malnteneanca and theﬁrf
i ~und Syelemd panrusls that provide & dotziisd
! Manyal description of the baniec PDE-11 Rysiter

FOP=11 Frocessor |
Handbonk A gqenersal handbook Lhobt discusges
system architecturs, addropeing modes
the ingtruction sa&t, phregremming :
technlgues, and acftwape,

|
i
1
HL]
1

’ {J\: ?3\. L]
FoP=-11 Peripherals |112=-00973- A handbeok devoted to A didcussion if
Handbook 239048 the variecus periphorala ussd wigh
PpP=-11 ayetema., It also providaes
detalled theory, Fiovw, and loglc.
dereriptione of the Unlbuz and sxterne
device logicr mathods of interface
constroection; and exarplos of Lyplcal

o e e B s ki 3 s e

interfacen.

DIGITAL Legic Presents functions and apacificrtions
" Handbook, cf the M=periss logic modules, zccen—
{ 1973-74 Edition ) j saories, and connoactors used 1o the
v ! THBE11 dontrollar and tha TEI1OW
i i DECmagtepe Transport., Includss otrher
| % t¥res of logic produced by DEC Rut Rod
i naed with PDPF=11 davicox,
] Fapar-Tzpe ScftwareDpfc-11- Provides s detailed diecuszicen £f tha
! Progracming GGPE-D voP=-11 pofttrarc system used to Xped,
f Eandbogk dump, edlt, snsewbla, and dobug POP=-1"

prograne; inpotSoutput programaing; arn
tha flsating-podint and math package.

!
tApplicable mahuvzls are furnished with the zyeiem at rime of inntallatic
The docyment nueber depends opon the apecific PDP-11 family proceaisorn.

£

E TUse thn processoer handbook unigue to the sactual CFU.
' 1-=-22
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1.5

SPECTIFICATIONS

Tahle (=4 eonthins operatioral; environmasntel, wmochanical and

electrical wpecifications for the TER1I/TT10W Tape Drivs Syetum.

Category

Table =4 THETISTQICLW Epocliications

- [

CPpramatey

Gpeajification

Maln

tpeclfications |

Storagse madiunm

Capacity/tape rael

bDatys trannfer raktms

Diylvenftontrol ,
maximypn

172 dn, {1,227 ¢w)] wilde magnetic
tapa (lndustry compatihla}

A3 nillion charmcEers’

36,000 <har/lees

a

Cata
ODrganization

Numper of tracks
Fecording Denzity
Interrdcazd gap

Rocording method

Taps Motion

-

;T ofr o
(200, 556, E00 bpi; program zeleopgiab

‘0.5 in, (1,37 ca)mindeumy 6.6 in.
noinal
industry compatible

‘NRELf

Epaad; Forward
and Revarnoe
Rawind gpaed
Tape drive
Startfatop
distance
ataztSetop tins

45 in.fpee (1.14n/gec)

150 infaec (3.8w/maep)
aingle capsbkanr vacoum cclumns

0.25 ip, {[&.3mm)

2 pa maximpm

-

BEANG AR

Tawe drive,
mbonting

TUTOW Transsort
(wlthouwt cabinst)
Dapth

width

Height

Height

Tapo .
Characteriaticor Widch G5 In {7.27 &m)
Lungth 2400 ££., (7?31.Em)
Typnm Hylar bame, iron-oxide coated
: Thickneaa 1.5 mile €0.02%28 mm]
i Tenaion 8.0 mz (227 q]
Bogl diamaetar 10.5 Iin {25.7 &)
Faal hub 3,E9 1n (9.37 gm) digmetar {indantr:
Machaniexsl THA11 Controller

Mounts in a single 16-1/2X2-%,4 4in,
aynten unit (£1.9¥X5.7 enm)

Mountn on slidea in a etandard 19 Ir
|{4B.3 em!} cabinet

25 fn. {0.G4m}
1% in.{0.48m)
26 in. 'IUE'E‘{" m)
150 1b [70kqg]

1-23
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A=

Ircwichannel
Dlgplecemnant

B61 FPowar Controllgr

Lapth H inm, (d.20m)

wideh 12 in. (0. 40m}

Helght L dmp. (0.1 3m)

Welght 10 b4, %4kg}

Write TS iks (1.890m) marimum
Read. 'tTsMin. (1.%wn) maximun

‘Full widch

' 5A at +5Vde

Broken tape
detection
Haghetlc head

Elactrical skaw

(D.4cm) gap

VYacuum fall-aafe

¥rite deskew only.
mechanically allianed

Read ekaw

Power Inpuk current
{THE1T)
[(To10wW) _
Inpgut Pover EZGAW ak 115V 132W at 230V
VYoltaga "115f23ﬂ?ac ¥ ldn
Freguency 4F to 63 HE; girgle phanmc
Oparating
Environment Tempsrature 159 o 3x%ce
Relative humidity  Z0% to B0%, with wvaximpuc wat
i bulb 25°¢ and minimum dew poink
2°C [ro condengation)*
Altitude 8000 £t (2433m)
‘Higcellaneous BOT, EOQT Photoelactric =meneing of
datection reflective atrip, indoastry cumpatile

Dual gap, read after write, 0.15 ino.,

}

e

|
i
|
|

pr—

tMagnetic tape opecation ls more reliable if tho temperaturs 1=

limitad to 65% to 7ECF [189 to 249C) apd the relatiwe humidity

to 40 to ﬁﬂlt

1-24
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CERFLER 2
DEPACKING, INSTATLLATTON,

UL ACUETTANCE TERTTNG

2.1 “ITF PLAKHILG Al COMETLRIEAMTINES

3.1.1 &pase Regairencuis

Ficure Z-1 $1luslrates the space and pervice cleoorances rrinired.

adnﬁuaLe npace mesht be nrovided ta slide the eguipoest oul of Ehe

rack for servicing and to NOEE the front dsnr on the TO1dW DECmagbane

prapsport. The TUI0W 2nf THR1L are housed in separatn cahinets.

J7f thn cabinets =T scparaltnd hy lona dinbanceasd, consideralion

ghaould be given Lo averheud trenching funts Fox thr cabline.

9.1.2 Power Requlrerpnts

e THMBYIATITI0H DECoackape System <-an he oparoted from o nominal

11% or 230 Vac, ERAGEG HE power SOUXLE. Line woltage should b

maintainaed te within 17 porcent af Lthe nominl value and &he Froo-

nency should nut wary nore tian I =,

2.1.3 Enwvirocmantal Eoouircnents

_The'TU1UH DECmactove should be loeatod 1o an area tragc of excoongive

gust and dirt or corrosive fanes and vapors. Tn ELSWEE proper

gt znd Lhe fan inlet at the top of

the cabipat sust »ot Do obskructod. The operallng chvironment shonrll

hewe cool, welli-filtcorad, hepicified #iry & tewperature rango nf 15°

- . ] )
to 27°0; and rnlatiwe Eumidity of 40 to B2 percent.

2.2 TARACYIHG

The THE11 may he alipoed frn twe differant ronSisurationss in=ztalled

in an ecnipment rock or packagod coparately. ropacking aad in=talla

o ayaten coafiguration. Tor cramlple,

Precpdures vary depending an bi
2]
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if the usor aas ordoernd a cemplote PLP-11 system the YFEI1 is

ghipied inastalled in iLs appropriate raplk. Fovevsr, 1f only a

-

Part wf the svetem is shippod hersasage the uzar alrocady has a

bosic POP-11 eyskom, tlhes tae THRI1] is

enpronriate catekes.

Z<.2.1 UL10Y Cobinet Topacking

To unpack thke calbinet

r Procesd as Follasis:

1. Hemove suter shipring coantoiner.

NoTE

. Thi centalner cey be eithpr neawvy

corrugited gardboard or p}y%nnﬁ. In
ﬂither Case, rewmave a1l metal skraps
first, they remove any Fasteners and
¢leats securing the contalnor to the
shid.. If applieakle, ronove waod
framing and sepporks from arounnd
thE.t:hﬁﬁEt Forireter,

Kemove the polyoethylens cover Frep the cabinak,

Eemowve the tape or plaseic ghipping pins from the eabicet

IEAT gocess donr.

Unholt cabinet{s) frxowm thke shisping =kid. The bolls

ara
lopated on the lower Supporting side rails and are BxRpoEad
by apcning Ltha gcnesE door (). Remove the bolts,

Raize Li¢ leveling feot abowve the ievel af the rall-around

casterg,

Dze wood blocks ang nlanks o “grm s ramp L[rom the skid to

the flocr and carefully roll *he cabinet onte klic floor,

Rull fthe system to the sroper localion for installation.,

2-3

shizped zeparately with Lhe
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2,d,2

TRt Lopockdng

n&fnre.unpuchinq {Lhe: TMR11 contraller check Lhr shipping list o

CllEure

£hat 1Lhe correct numiper of pacrognt bhas bheeon reeclyed,

Lepk Lhe shipping list for the corrrct THET1 modnle tvpes,

Corefully remove zach Apvice from it=2 shipping carvton,

2.1 INSLECTION

After removing the eguipoment frxem its contaicer{s), inspeoct it

and reperht eny damage to the respansible ahipper and tho local

PIGITRL sales Officc. Tnspect an follaows:

2.

6.

Inspoet ull switeches, indicators, and panels for damage.
Rpmeys equipment covers whero nocessary and inspect for
longe or broken modulers, blower or fan damage, and loocse

nuts, kolts, ssrews, ete.

Tuspect wiring side of logic panels For bent pine, broken

wires, loose external cenponents, and foreigm material.

{,_

P
-

L

v

Cheek TU10% transport{e) for any forcloh naterial that_

may hawve ledged in the tension arm, reel -hueba, and other
moving parts.

Check THI10W power supply for proper seating.ﬁf fuses and
poOwWer ConnecLlors. |

Inspeet each TMBE11 module for shipping damage.

2.4 TOI0W CARIMNET IWSTALLATION . T

To lnstall kheg THICW gabkined, procoen as follows:

1.

Lower the leveling feet go that the cabinet is resting
on the flper, ro:t oh the roli-srouwnd castersds.
Tge 2 gpirit lewal to level the cakiuwlr eneunre that all

laveling foet arc Fircly of the [loor.

2-1
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5. Rerowe the shipping screws Lhal S£ChER thr eqgulpment

: 44 thoe cabinct.

4. IF kwo e mure calinelks &re £ or molled togubhoern, insta+l
£i1ler etripa (FSH An57—5G] holwean the cabinets oH shswn
lin Figuve 2n2. Tightern the bholts tunt secure bhe cabinet
groups together and then reeheck that the cakinets are lowvel.

5. nfter the 10108 has been positlonpd per the site plan,
leiamer the two shinping: brackets thal seoulib the Lranspors
o the rear af the cabincl fFrafpe [sec Figura 3=31.

EOTE
1f tha TD10W is *o bo reshipped or
inatulléﬁ fn o new looakion, the shipping
brackets snonld bo rc']:-nsit.i-.::-nml atid

\ tigktooned. .

Efﬁ E. Ensure that the THE1Y cabinet ADG rhe TULDW caldnet ore
£ied Lo the same ground oF jpatzll a ground sbvap hetwaok
the cabingis-

7. If necussazl, ~laan all outer gurfacch.
2.5 THE11 tuetallation/Calling
Ensure that power i repoved from the FPRE-11.
2.5.1 Gystewn TUolt installaticn
1. FExtend tan expander Lnx ﬁﬂ.itﬂ =1ides and remove the medule
acgones COVEr . (rn extonded BEI11E and CA11T Lbox L1: ohawn’
in Figure 1-2.1}
2. Instali a T#BE11 system unnlt into the pxnander box wsing
L- tho twsc eaptive mgrews (Figure 2-4% .
..._1.'-_ . - .
i 3. TInstall the optlon power harness by connecting Lhe Zfast=on

: : et



L=

. - H“'“-.
T e e
= s
b Al F;{

e - - - [FR

| e, ., w‘r . .-|" e

| K'\'\-‘_K-r - na

i o 1

' ey L
' i ]

71 ™E ! 1

HOTE
ALL DIMEYSIONS 1H IMCHES

-.\..-\'

™ .H-
W
Foali | L

FIELEA Er0iES

Tipure 3-2 Instalintion of Filler Strirs

[

[erien
H95S TGABIHET A1 CAOIMET
— YEHT L RIUHTIHG WEATi AL LiGLHTING -—
WEWEEFR = MIMWELHS
I
i TR&YE>LRT
CHUCIFaRYg
1
1 il 0
L
]
—— L w— — ey
.ra SHIBRTNE YR ECKET SHIFMIM3 BRGGRET —-

REELR Wik s

.]"'lg;u:*ﬂ X4 Transport Hold-Down Shippiag Orickel o

2=£

N

g



T S R ——

e e

EEERE—

U L

el TP A

o TMUEY AACRPLATE

L MOMNER TEMAENALS
L T e g n s am
T

RETHRE T

o

-

S = e




v

connsotors to thé Sya#tem undt hackrlane and the Garress
plug{R) to the expander hox (Figure 2-5).

i, Oress the option powar ha;negﬂ nlong the top of the Dh;;F f
expander box as slown in Flrure 2-5. IFf a BA1E box i

LA

used dress the harness underneath the cxpandary box,

2.5, Hﬁdulu Installaticn
1.. Check the jucpers on the MTn2t modople %cr a bus interrups
addresz of 224, L
2. check the priority junpér on the ¥¥912 modple for the
cnrrgct interrupt priurit} lavél {usually.ERSJ.
3. Check Ehe jumpers on the ming mudule far the porrect
adﬂrcss randgae fnr kho THN11 reg tcra E??ESEG to TTEJJEI.

4. Pluy the six THE | maaules 'zmd a %990 terwinatnr module

into the Eystem u11t uccurdinq ta Figures 2= ﬁ, 2 T anﬁ

v

engineering ﬂraw*ng BD+THR¥1 ﬂ T . ) . _E
2+5.3 Unibus Enhllng--ﬁyﬂtam u;it; 2 e cnnne;téd-t;.thc ﬁgibus
in daisy ﬂhnin faﬂhion as shnwn i Flguru Zm E; Each unit has_; _
'Unlhus in- ang a Unihus uut jack. B BC1T3 rcable CoNnects the 
‘Unibus inte thé firat system unit‘ M32a Jmeur Eu;ulcs Ennné:t
the Unibus Lo the ather SY¥ 5 tem un-ts in a given cmﬁfluuratlan An
M220 terminator mcﬂulc 1;.1n5tallcd in thc Unlbut ﬂutqja:k af tb;
dlast system unit in the ubaln If the Unibus is ta he :arrind o ko

another expander box, a DC1I1A MInipus ¢abkle is usevd to cogneck the
Unibus from the Lnibus out- connector of the last system gait i the
first bex ko the Thibkus in-connechkar of the first system uwnit iy the

Becond hox., The Hnipus iz terminutad by an M3I310 module fnstalled

in theo out-jack of tha last systam unit. . i
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Ihstall the Tnibus in-cabhle; Uaibous out-cablae; X920 Jurper and/sor

[

H930 termninator aceording to 4Lhe particular configuratiaon, The

e

TUonilbis rn-connechtiobhs oh Lhe TIRL1 nynbtor unit are =lobs Y and

The nilbys aut-gonnections are elots A4 and Y [Figure 2=9 and

.engineerinq drawing ap=-td21i~8~%§. whe configuraticn showa in Pigore 2-6

utilizey a Uﬂihuﬂsﬁuthtﬁblﬁ anﬁ an M220 hrlnqiﬁg the Touilgs in from
the next svystem devige. The corfiguration shown in Figﬁre 27
nsies M9IZ0 jumpuru.fﬂr noth ippunt and ﬂdtput quhus curnpecktions.
NGT#

53515 cable caﬁﬁ;ntﬁra will plvg into the

Sy¥sinn wbits eith&r way but will nﬁt.FulEy soeat

if Ineasprectly ingtallud- x;ig uure Ehe cone

nectors are.fglly seaéeﬂ.and rthat the no*ches

on the conneckor odgeos are up againsk the System [

J$?
o,
L

2.5.4 Eﬂﬁtfﬁll:rfﬂanttr brivs Cerling--Connect the BE11A caklao Lo

unit gslata.

£lots Rd and ¥4 on the systen unit (Figure 2-%). Ins=tall an

CMI3T terminater wodule ints slots EX and P32 to terminate the

table.  (Figure 26 and cagincoricg drawing DDeTHE11-p-7),

. c2.5.3 S¢turihg Cables-=If the imctsllaotion iz performod in a ZATAF

expander box, 1lift the cvabhle trough cover and feed the BD118 gable{s

through the trough and the cahle holding bkrackes.

If the installation is performed in a BATIE expahder box, perform
the followlag:
1. Hemowve ane: Scroaw from the cankeyr strain relief snd Joospn

the other (rlgurc 2-F}.
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Gwing the straic selice? opl awed nisce the RET1A ral e (st
un against the eder of L ochassis.
Swing The lop of Lhe ztrain relic? Lpck inlo place.

inmort Liaw rarmpowed scorew and tighlen Dolh screws.

TUTOR Calling

1-

x.

To.

Slide ihg TH1EW master tronsporl ont of the sol:icet.

ewmaire the 8926 intorfFacso boavd  from the troonborct

e¥ster unit uﬁnemhly-

Inskall 151 edge Ennnc:turzlﬂn Lhe T and & jacks of the
ME%928 Doard (figuare 2-10) . |

If there is oniv ara TOIEN in the systor (the 5antﬂr drive) -
install PAMGD tercinators itts.jacﬁs g1, TE and J3 as

Shown in Flgure E—.‘.ril.

Feed the NC1I1A pable From the THE11 through the slob hoetwoesn

thr sysbtins unfit and the logic sheek-netal chessls [(Flgore 2—11}:uﬁ

If the E¥sten contains twe oF mare Tapa Eriveul raute
three BCEGR slave bus cables through Lhe =sane Qlﬂt nged in
stop 5 but [rom underceath {Figure 2-11}.

Pésitinn the M5926 board in its apprﬁximﬂtﬂ lﬂﬂﬁtinﬁ At
connect the RC1IA conbkraller eahlﬁ o the HéE1 edge connsctors
on the MRG0 {(Tigurs X=12).

If this is a oultidrive system, Eunnccb the three RCEBR
slave cobles o0 J1; J2 apd J3 wa Lhe MAE28 board. Connect
the celles 2o that the smoeoth silde 13 up {figure 2-13}:
Mark tahe DCAARE 2lave rahlog.

In=sert thé METOY6 board laks tEhe ﬂ?ﬂhﬂh unit;

If this iz a multidrive svsterm, seeure the glave cables

with thz czble atraiw ralisf [(Figure 2=11].

2-14
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11, Lemowe M20G61, MAT13 and M2do-7: {ror Sk slove tramsporh

HEH ' Evaten unit (Ficgure 2-3I4).

L]
1 , . -
N 12, Conneat T1 wvo MERIZO tn the inpot jack on calble card ]-'E"-.‘IFIEHMZE
-

1

i Twist the SCEGHR cne-half Lors Lo obcain the color stripe

3
i and smooth sidefrough eide porientatiovn sbown in Pigqure 2-13.
L] " =
|

»3 13. FRegcol sbtep 12 Fap X8926-72 ke cable card HME213, and

" HAOY%EGR=-T3F to canle card MUNOGT-TH.

14. If this i= a two-drive system, install REH0O terminztors

-

in the outrut jacks of MIOIT, HERIZ nﬂd-HQUU1*?h. ~IE the
syatboerr enbbalns moree Lbhon Lwe Srives, in;tall DCOWER

cables In daisy-chain feshion from cne drive to the ollbeer
obkserving the colournd stripe and Swoeokl =idefcough sideo
oricntabion showsr In FPigure 2-1913, :Install LRG0 terwiinatars
An the MHO01, HME913 and X29001=7FR Dutput.jacks of thé last
drive in the chain.

S

15. Flug +the A6 cowar gpord inko a4 power receptacle.

B s ) G b B il

‘16. ©et the 541 circuit breaker to tke 0N position.

17. Slide the TUI0W trabspoet{s) Lack inte the cabinet.

2.7 Ageeptanse Testing
FEefer to Acceptznce Procedure, Engineering Drawing Hos. A-SP-TD1a-f=8
and A-ST-TUIDW-2-3 for the accentance tezt procedures for the

THE11/9010Y tape d4rive svsiem.
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CIETITHE 3
gvalEH OPFEATIHG THSTREUCTICHS
3.1 FControls and Indicatora

The operator pontrol box (Pigure 3-1) is laocated at the left of .the

File reel, The functions of the control Loax gwiteches and indicators

are listed in Tables 3=1 and 2-2,

3.2 OCrperating Procedures

3.z2.1 Application aof Fower

1. If the BG1 Power Contraller KEMOTE OK/CEFF/LGOML O switen is in
the RE¥OTE ON positieon, TUICHW power is controlled by the processor

POWER key #witeh, 7Thig method is used in normal eporakien.

2. If the processer POWER ey switch is not activated, TUTOW power
may ba turned on lorcally by setting the 961 Fower Controller

REMOTE ON/OFF/LOCAL N switeh to LOCAL ©OK. This aethsd wmay be

waed during moiftanance.

J.z2.2 Lnadinﬁ and Threading Tapo-—-Tse the following procedure to

mount and thread magnatic tape.

1. "hpply pawer to the transpert. Flace LOADSBR REL swiksh

toc cenbtar positien.

2. Dlace a write emable ping in the %fape peel groowo 1f data

im to be written an the tape. Ensurxe that thers 1s no

ring in the gpoocve if data on the tape %= notrt to he erased

o written oveaer.
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Mouat the

"taward the harck

ig flrmly seatsd ayains
hobk is secarcly tightened by hand.

it glockwize. Do nol grip reel by ontezs flange®R.

[away from the ooperataor].

brakes arc ob while tightening the hub.

Talies 3-1

Ta timhten the reel heb,

e e e T e L R e D D Dt

£i1es pesl onto the lower hub, with the grocve facina

Ensure that the rael

t +Lea Flanme of the heb and that the reel

turm

Ensure Ehaut

iYW Control RoX gwitches

Ewikch

Yunctiah

~

LOAGSRR BET
Lol poslilon

canter posltion

BA REL poaition

OHN-LTHESGFT-LINT
oH-T.IKE positian

ofF~-LINE poeltion

FHD/BTW/SREV
PO position

REW poaitlon

REVY popltien

START/STOP

seTART pozitiaon

ETOPF poeltion

OHIT SELLCT

(pludg actlvated)

Epables vocoun mokoE,
the buffer columns.

Disables wacuum Cotar)

Feleases brokes.

which draws tape Llnto

nrakaes are full omn.

Guleckts renate operation.

felect= local operation.

SElcEeta,

hut daoea not inltiate,

forward tap

motion when transport 1 cfEf-line.

nelegle,

but dor=s not initiate, tape rewind

wlhien transpert is eff-lime.

melects, hut does nok inltiate, weverss tar

motion when transporkt 15

inlitiaten
REY switch when

Clegagks any
iz aff-1ine.

Aplactes the tape Lransy
r im® used in the progEan

(0-7%; this numbc

kn address whe Lane bransport

off-line.

tape motion sclected BY EWR/REW/
tpanspork is ofE-linm.

matios commanis when btranspoet

wort unit by number

nlave addre.

are

i-3
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Tahle 3.

Stalnn Indicators

"indicator Funal o
TWR inficalays pawer haw heen appllod Lo the Lransgport.
LOAD Indicates the vacuuw is on and Lhe tape is lcadsg

inty the buffer colomas.

EDIY Incicates that khe tape transport is ready {vncuuﬁ
on and settle-down delay completo); uo tore mobion.
LD FT Inﬂitute; thak theltapﬁ in at load point (heginning

of tape--&QOwd.

END PT Tndicates that the tope is at end point (end of tape
~-ROT).
FILE TROT Indicates that write operutionz are inlibized hecaypsa

CFF-TINE Indicotes locul operation by the cantrol box.
Erk Indicates the tapoe transport is selected by tho

coeptroller [(program).

WHT Indicates that a write eppration has haen iuitiat;ﬂ.
FWD Indicates that a forward command hae been igaged.
kEEWV Indicates that a reverse rcowmmand hza Been iasued,
REW Indicates thatbt 5 rewind command has boen ilssped,

the write ¢nskle ring iz nat mounted an the rile rool.

o

4. Install the Lake-up recel fat the top) using the same procedurse useod
in ztep 3.
5. Place the LOAD/ER ERL switch in the EO DEL position,

6. Mahually unwind tape From the file rpal and thread the tape by

the tape guides and heaasd assombiy as shown in Flgure 3-2.

.4+ Wind about faur turns of tupe onto the take-up reel. Ensure that

the tape is in the ggides,

S

E'
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TAPE GUIDES (2}

-

. TAKE-UPR HEE:.
[FPPER MOTDFR)

CRFETAN

——aama

Q

—— o e —— mm

TAPE MOYES 1KTO BOTH
YACUUN COLUMNS
WHEN "LOAD™ SWITCH
I5 FRESSED

T

fin _--“:h.._
L
|

—

L A . —r

Fi

o

...__.._
R —

s
-
2

. ¥-2
Figorc B4 Tape Loading Fath

—_—

~~HEAD TAPE GUIDES (2}

RSW ERASE
HEAD ASSEMBLY

TAPE PATH
WHEN LOADING

FILE REEL
[LOWER HOTaR)
f0=1308
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Place the LORDSTR REL switeh . lo the LUAD poaltidon to Eraw tare

intes Lhe waguum columas,

o

LD

felect: TUD gnd prezs START to adwanoe 1he éape to the lnad point.
Wlien the LOT marker is saesed;, tape mation stofs, the FWO indicutor
goek owk, and the Lﬁ FT indicator coemes on.
TGT i

If tupe motion continues for mnfn than 10 =sec, it

is pessible thal origimally too ouck tape Wk

vourd by hand onto he take=up rﬁgl, passing the

Eor Maxker. Tf¢ this hapgpens, press STCP, sslect

REY (reverse], and press START. The tape should

mowve to the BOT earkeor [load puinf} and =tap,

3.2.2 Unloading "apu——Different procedures aro used to unlead tapas,

dopending on whather or nok the tave Ls at soT, . ’ (

ol s il e gy par baeerg A SRRy 2 i

Unlaoading Taze a% R0T--To urload a tape which is at the AQT markor, cg;

perfcrm the Following procedure:

1. Place the LOAD/EL REL switch in #he BR HKEL Fosition to ¥elease

the hrzke=.

2. Geatly hand wind the +ilo reel {lower)] in & coucterclookwise
direction until all of the tape is wound onto the reel}.
- CAUTLIAON
] When winding the tape by hand, do not jerk the
reel. This= can streteh or conpress the taﬁe,
;' which could canse irrepérable daiagr.
1. Ecomove the file reel frum tﬁe hut: asgembly., Turn the hab .
counterclockwise to loogen fit.
E "Dalondicg Tape Mot At ZGT--Te unlaoal a tape which iz nob at the BOT {
i marker, perform ti;ﬂ following provadaoze: @
3 T FPiace the CH-LINESOFF-LIKE ewiliLch in Lhe OFF~=LINK pasition.
. =6
i T : T -
1:5‘!!"'—"”?“"—'-.w-_qn. S— N . - 1]
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Tress 5100 moleoct REW.
rress STAHT. The tape should rewind uwbbtll the BOT marker is
recached. |
elace the LUOADSER BEEL swikeh in the PR REL peosition tu release
the Dra=zch.
Gcnfly trend wind {he Fileo [lower] reel in a countercleckwise
directicnr until all of the tape Ls woukd soto the reel,
CATTICH
¥hen winding the éapu by hand, 40 not jerk
the real. fThis cam ztyetch op comprase che
tape, whigh ¢ould cause irreparzbla damage.
Femove the file reel from t£he hub assembly. Turn the hub
countercivckwlse teo looaen it.
Festart after Fower Fallure--In the event of a power failure,
the TTiD0W automatically shuts down and tane métion stope without
pPhraical damage to tha tape. However, if the TUIOW was on-line
and was either reading or writing at tho tice of the power
Failure, the last record was probably lost; refer to system
recovery procedures documentation if this happens. To reskhart
the transport, proceed az follows:
HOTE
Return of power 1= ipdicated whon tsu BPWR
indicator lights.
get'the CE=LINE/OFT-LIME switeh £a GPP-LINE.
Place the TOAL/BR REL =witch in the DR REL position te
*elease the brakes.

Manually wind the reels to take up any slack in the tape.
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4. Set the LOADSSE REL switch to the FOAD posiftion to draw
Lape back into wodltaw CEIl'n'.]TI]'I.E..

0. Sl Lhe OH-LINFRCFE-S14E switch to the desirocd pogition.

3.%.5 Aestart After Fell~cafe--1f the tape locp in elther buffee
colomn vxeeeds the iimit shown in Figure 3+-3, the wacuum Systenm

automstirally shabks down anrg Lape mobien steps without damagoe tao

the tape. When this fell-safe condition oseurs, the TE10W dont kot

respond to either on-line or off-line cammands. To reshart thoe

trapsport, refor to Paragrapn 3.7.4.

3.3 Operaztor Trouhleoahooting
Befare any maintengnce perscnnel are called ta EDIIEEt.ﬂ problem,
the opcrator cat make Baveral Ehﬂchﬂ with micimal affﬁ?t, Therne
srecaniions may isalate an easiily corrsectable Efrur:

1. Ensuare thak the vacuum door (Figure 1-4} ia Eluﬁﬂd %nd

"mealed Ernperly.
2., 1f the £apE dous mof stop at BOT, be certain the tape
ham a BLQT warler,
3, ECnsure that the write enablo ricg is insepted in the t;PE

reel if a write operation if fto be prrioread.

4. Clean the tape math agcordineg to tha daily {(AB-hour) ﬁreventivu

maintenance procedures in Chepter 4.

3-8
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CHRPTEE 4
CUSTOMEE CARE

AR PREEVERKTIVE MATHTEMANIE

CLsvoMER RESPONSIBILITIES

custaomer is dirrctly responaible for:

1.

Obtaining operating supplies, includiny disgk cartridacs,
di%k recks and filters,'muqnctic Ltape, DECLazpe, paper
tape, casngltes, printex peper, printer ribhone, plottar
paper, ete.

Supplving aceessoarlies, lneluding disx storage racks, DEC-
tape sSkorage racks, carrving casges for dalsk ¢cartridgeas

and DECtapec, cabhinctry, tobhles, and chaires.

HQTE

Deers of Digltal Fguilnpeepnt CorporRrtion egquipment
may obtain the proper operating supplios and aecces-
ories by contactino:

Digitzl =Egulpment Corporation

DEC Supplies Order Processing

146 Main Etrnct.

Mawynard, HMassackusettzs {7754

Fhone: iE1?}BGT—5111, Exk. 521H,éﬁn?

Hoston Area: (01T)1290-0530

TWZ: ¥10-347-0212

Cable: Digital ¥aorn

Telex: 94-5457

Yaintesining the reguired logs and report files consistently and

dCouratoly, 4-1
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I-]a};j.r:q the nogessary docmesntation avatloble in a l.D-':!rl'Cil:lN

conveniont &nn the systen.

Eeoning Lho pxterior of the mwohbor and the scrrowending ares olesn ot
Toad

Turning off the telelypoewriler andfor line prioker when Lhoss

devices are not in use.

Ensuring that ac plugs are scocurely pluygyed in each time cqui,‘;.-‘n-_'nt.

iz used.

Ferformino the specific equipment care opoerstione Geascribed in

I'aragraphy 4.2 and &.3 at the suggested freguencies or more

often if usage and environmeonl warrani.

CERE OF ﬁhE#ET:E TAFE

s not exposs magnetic tape to oxoessive heat or dust.  Heost

tepe rezd exrors are caunsed EJ'_-.-; cust ar dirt on the road head;

it is imperatiwve that the Lope boe kept clean.

Always gtore tape reels inside contaihars when Il':”.i in use; keep %
the empty containers tightly closed bo keep out dasbt and dirt.
Mewer touch the portios of teape between the HCT and TOT unrkers;
all fros fingere attracts dust and dirk.

Hewer unze a fontzrinated reool of tape; this will spread dirt to
clean tape reels and could Have an adverse affectk on Lape transport:
reliability., |

Alwaye handie tape reels by thc hebh hole; acueezing tho roel
flanges conld luad Lo tope aduye damage in ﬁindinq.ﬂf uﬂwihﬂinq
tapas.

Do not smoke near the taps trausport or storagoe area; tﬂhaﬂéﬂ

amoke and ash are esperislly dacaging to Tapes.

no not place magnetic taps near amy line printer or other device

@

that produces popar doss, 4.2
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.cefaore perfarming any clenniag operation, remeove

.......

. Do not placs waguetic Ltape wun Loap of the Ltapc transyport, oxr Ln

any other location where 1t might e affected by hobt afr.

4.3 QUETOMN 2R PREVEETTVS MATHATLEMALKCE GF TUT0W TAPE L BRAHIPCLRT

1.3.1 General

Pigqital Zruipment Corporation tape tranepoxzits aroe hlghly roliazbhle
preclsion inﬂtrurunLn Lhat will tirowide yoars of troubke-free nerfor-
mance when properly naintzined. A planned program of
and maintenanrce is esscntial for optimun performance aAand relishility,

Thi: Fallowing informaticrn will ansist £he customer in caring [or his

egquipment and ansunre the highest lawvel of perfermance and reliakilitsy.

t.3.2 Preventive HMaintenaace

To ensure trouble-free operaticn, a preventive maiuténanna Echedyle
should be kept. FPreventive maintenance consists of cleaning only a
few itenme, but the ¢leanliness of those Ltens 1ls very impartant to
proper tape transpord operalion, The fregusehey of perfufmance will

vary somewhat with the environment and dagree of cse of the transpeort.

Therefore, a rigid =zchedule applying to all machines Ls difficult to

define, Dslly cleaning ils recommsnded for anite 1n
caonnlznt aoperation in ordiaary anvi;nnmants. Thie
achedvols should be modified 1if axparience shows ather
parindas are e sofitable. Faragraph 4,3.4 cnntaina_

tha cleaning inatrugstions.

the sepply reel gnc

Store it progerly. All items in the tape rath shonld ba claaned on
A dally basis. In cleaning, 1t is important te he thorough yet .
gentle and to avoid certain dangerous Practices. It sheould bhe prro-

membered that the tape gleaner is a strong cleaniny agent and should

_mabt come in ¢ontact with nmainted surFagos or Flaatic.

4~3

routine inspockion
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ChDTIDN
o pot ose acctone or laceguer Lhinner, rubbing {‘
aleolel, or cxecssive cleacer. He &ﬁtremﬁly 2,
g
corelul net to ollow the cleaper to penetrate

ball peesringe, tension rollors, ahd moboTs,

4.32.3 FAGKETIC TAFE LRIVE CLEANING EIT

A magnetic taps dedive clesnling kit has boeen corcfully confivured

to prowvide ¢leaning ooterials that will not herm tape cguipment ang
will nobt leave anY refiduc bahind to interfern with data reliability.
Tioe hirts ceontained in the follewing fow paragraphs will ansure

that the vary bsst rasalss pogolbls will ba obiained from the kit.

The TRECH ﬂTF113fclcuning fludd in this kit i5 one of the sataest and
best ;egreaﬂing agaents avallable., I will poui advorsely affﬂcg ENY {
part ol DIGITAL'S tape equipment. To ready the can of filuid for @%
Fﬁruiﬂﬂr vnzcrxew the top and puanch & small hele in the p=tel scal
covering the pour spout.
WBHEING

TE113 ig a poeh-restricted, non-hazardauns substbance.

HEWE?EI, when ysing TFf13; aveid excessive akin

¢ontict, do not allow TF1132 tu ponc in contack Fith

the eyea,; and o not swallow it, T=o TFi13 only ;n a

well=wventilatand arca.
Whon cleaning Yaps: ogulpment, never dip a contaninated cleaning swak
or wipe ipka Ehe ozn. To Ltransfex fluid onita the swab, paué a lLittle
out inta the sSerew cap scd dip the swab inte the cap. Discard the (_
€

remaining fluid when the ¢lenndng operation is complete.

*Ragluterod trade mark) bow Chenfical Co.
§—
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nlwaya heocp the can of Flaid tightly closed when pol in nee, bogsante

FRECK TI'113 eovasagratos rapidly whepn exposcd Lo air.

s the cilrvening matcrials contained ir the kit to Elﬂah Lape
heasdes, geides, reels and any part ol the drive where i dirty
regidue cculd ultimatuiy rome in contact with tope. Ta clean D:hef
parts of tha drive, such as theo exterier surfaces of doors or the
Friction pads «f brakes, use any reasonahly clean, liﬂt—frﬂu.matﬂrinl
with or without cleanibyg fluiﬂ;
NOTE

Sheuid vwowr encownber an unusually stubborn

dirt depwsit that appears te resist TF113, try

a mild sapap and watcr s¢lution to diéladge it.

Alfter ueing soab, h; gure to wash down the

affected area thoroughly with Tr1131 Lo remave

soapy residues.
4+£.d flcasing the TUIGH ﬁECHagtaﬁg Driva

1. Dismournt the tape from the unit.

2. OClean tha fallnwiné ponponents of the drive using a foam—tilpped
swab scoked In eleaning fluaid {Figure 4;13.
a. ERead/wrlte head {Leocatlan &) |
b. FErese head (Locatlion 3}
£, ‘Tape cleancr [(Leoecaticn C) .
d. Upper roller quidé [Locat=ion D)

¢. Lower roller guide (Logation F)



i B Mo el i S S S e T R e S - PR R Y el R T

L e E.-"H. P B T L e e, S R T T ST o S R A Tl ™ T B e T A il T ol s b At

e WY

i em e st T tyer e et i et Attt e e ke P T R S
DT O L P e Tt SR L T T S P AT 11 TP LT Py 0y T DT T a1 1o T T W TORRe N LN p R ) IR e S TR U R e e ST

LT E
Ry caroful to keep clearine £luid only on thoe
tape-hearing surface of roller guidse to proveat i

dogrenairg Lhe roller guide beoarings.

3. When cleaning thé head zrea, avold the splhg-loeded coromic washors i
an the tape drive asscoblics:. If it appears necessary o ran Lhe swa]@
cver the bape hearing surfocec wi these guidez én remove oxide depoeits,
do s5o0p however, when cleandrg iz complcted, Lc_sﬁru that the washer

iz pressod snugly up against the tep: guldse fSurface &nd ﬁut "hung up'"

on its ehaflt {Figure 4-2).

4. Nexty, clesn the wacuwom mackets (F} oand the foner surface of the
vacuunm door (G} wsing 2 llet-feae wipe and cleaninc £luid. Pass
paothear lint-free wipe over the hoad using o polishing action to

1

rempvse any remegining depasits.
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CHAPTER G

EYLTEY MAINTEHAICE

5.1 GSCOPR
This chup<er pyaviden a comrlotn descriptien of THR11/TIIREY

preventive and corrective malntenance nrocodures.

5.2 THAR1STo@u HalmzﬂuhﬁcﬁlfniLnsnPHY

mhe TXR11,/TUiAY DECmaghape Eyston iz hiyhly recliakle and will
prnvhﬂe vears of trouble-free performancs when praperly maulntaiced.
L planneod program of voutloe inzpestinn and waintenance 1s essential

for aptimum performance and reliabilixy.

n11 differs. from thet raguilr

The THBY{ Controllex and the HE928¢ Intorfoce &TC

I

toral solid-state units with ne moving parts; thersfare, No prevenu:
maintenance is redulred on these anils. “he: TOIEW Yraneport, bow-
ever, reguirocs daily customer care consisting of lirad and tapv pnth
cleaning [Chapter 4%. ©Othorwisze, the trangport reguircs wery few

.

adjustments and these shauld net ke poerformed wnless problems are

encountered in transpoar: operation. See Paragrarph E.d1 for thr

recompebdel prevebbive maittensnce procadurean.

Corrective maintenance contlsts of tracvhleshooting at the aystem
level weing system diacnnalles and wisnual chsnrvations Lo localize
the failure to a particular anit, whether it be the T¥G11 Controlle:
the 42935 Tnkerface oF TRIFHW Branznort. Onee the faulty wnit is
jdantifiad, unit loevel trowihleshootinyg can ke porlormed 115111-:3- an Lk
funetinnal black disgrems, caginecrice flew diagcans, timing dlagras

and detail logic dlegrams to locallze the fallure to an elosectrical

Cerle mr CEchianical paxi. -
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rerloced. If the fTaulbw prart is ¢ modoele, it shoald ba velgrsnod
o thr depot for rewmaixz; LT oo wmechabiopl pord Tadils, it saould Lbe éﬁ&

repaired only il the coesbk warrenls il
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.2 TEST EQUIPMERT

Tgat eguipment reguired UG maintain the T8SB1100510% falls into twe

catequrins: gtardard test cnpuipment and spocial tosl cculipeeat,

L s M e B A

5.32.1 Ziandard Tent Eguipment

HE

e e =

Haodntenance proceduras Lnr the THRISWININW rocuire the standgared

test equisment and disagkostic prograwms listed in Table -1, in

=

e iniaseie

additior Lo standiard hacd toals, cleaners, test cabklen, and mrokes.

Table 5-1 Stondard Test fguipronl Reguired

3 ...'E:d:.k'l.-:tu FRT T -.:-'_-.r.,:-\'_';;-'. .

Equipueant Fanyfacturer Losignation EE
Multimeter. Trizlett or Simpson [ Hecgel &39%R or A60
Oscilloscope Yektronix Tvpe 453 or eguivalont

10 Prolicn (23 Taktrontx PGB

Ciegnostics {MAIKCECS) | CISLITRL . MEIADEC -1 -DETH -

1
i
A
;

v

FaInnact-11-D8THH—>

HATHLELC—11-0ETHAE=-*

oy amm

-

H;l-" 'i 'i. =

MEINLEC—T T -DETAF-*

MATHDTEC-11-D5TMi—*

S

toowiszion lewel

. Ly ’

- PRy ° e
S Sm e S ol e B L
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i
L
' T'he 5_['-:'_":;[;,," test oogipmaent and tools recpires: are Lisnted 20 lsbhle E-2
. éﬁ} Oxegoc ofF the special tools and =quipmzent is alsa glven.
.J TuerLler -2
I
E Special Tooles and Equipnmect and Thrir Tase
i
i — aaga®
% T La Parl o 1 20 2 4 o
J 1. Skew Tanc{BOOKET)] 1200 £t. pr-10p2s % o=
i or GO0 Ft. BEEEFFIYLL X X
g 2. el b Tool 20-166%1 | ° A
5 3. Koller @uide Tool sa_tngoy %
1
i 4, Z'Eil_-.ru.‘:c-:‘:-l'.:u AQ-20373 ¥ A
g h. Magna-see 2a-qq071 x X
;
; €. FPenliont s X b " p,
} ;
;‘ (’ 7. aAlignment Glases 74-133G9 ¥
§ Eﬁ% BE. Bepth MHicrxometer A9-2207% b
9. Shimetoesk .C41 Af--500223-01 i
: LO22Z{red) 4R -50027T-073 x
! -083{green) 4p-h0o2i-04 B %
; LO0d {tan} dE-50529~04 X
i .005¢(hlue} AR-50073-Ca 5
00ThH [transparant) 48-20023-07 e
3 013 {brown] Al~50023=08 ®
3 10. THBT1/TO10H “odule Ewap Eit x
d 1. Feelsr Saago Sch x o = ol
E 12, Rllen Wrench set ol H = X
]
i 13. EAOTABOT Rerkors (Enflective Stcilus) ¥ by
j 1d, Ground Ieclation Pluw (Scope Floet) ¥ x w x
15. Vacuur Delt Tension saunge X J-
*Thage Legend 1. EPeoutine Torerctive Saintenanco
2. Henthly 1.2,
( d. Cuarterly T_01,
d., Reml-Arnuazi 1+.5,
5. Major Tzpe Fatbk Miigmment
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5.4 Vrevuntive Maintenoanoce

Tuc TH511 cont And b ; int 5
crnller and MADIR interface mofule are all-glecrrnn i,
= R L

1 T - .
Assemblies reguiring no ureventiwvn rzilnkonanne Corn ana iof
B L e R T TR

maintians 3 ; AT fea . - _
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Rape drive syster maintonaneco manualy decument ¥a. ¥E-Toif MrennT
Ad- L il i B .

.5 rdiuslwmcnts
Tae TME : 2401
811 controlleor anmd MEDES inlerface module cantain au adjustiment s
[ | ]
Al ra - ] 3
P17 adijnstments andc alignment procedures are contained g ot L 7
: shamler

of thoe TU1&8/THy: kg 22 P -
Pﬁ GELWE nwslong ma:hten¢npe manual; doonqent
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Corrective rain-enonce informatlon is nrovided La’ guidr and aif the

maintonanee techtleian when lsolating and repalring faults.

anformation
dlagnostici,

hlack

B.O.1

ponsiegts of

tlpgran,

the correcbtive action Liow clagram,

THN11 troublashocting,

THMET 1/ TU10W Diagqnostlcs

Cive troublerhooting

T

aidss the THE211/T010W

tha funchlenal

atd T0109W Trouklesheooting.

Diergnostics, gonsisting of a papsr tape and docurcttation, are

provided with each systenm. The gocumchta=ion inecludes Lbestructions

on leading, running, and interproiivy diagnostic printoute.

The

dlagnostics provided with tha THRI11/TO10W are listed and descriked

in Takle E=3.

Bppendix B contains the giagnostic ducumentation laBd

tha pregram listingn.

Table 5=3 Diaqnestic Desgriptiona

Numhegr:

MEINLEC-11= Title Peszoription
DETHA THAR-11 Inetruction Test i series ol baeic tests that
rhoeks THER1t rroglasters for
proper uperation.
DETYH THA=11 *urltidrive Data mects all IMEINSTION06H Zunction
: melishbility Zxserciser | for evalusticn and doebugging.
DZTME TU10W Drive Fuhgtion gelected THE11/TU10W operation
Timer are cxrccuted, timed, atcd the
times are then printed,
DETUF TT10W Supplomantat Foor tosts that check special
Instruction Tezt duta transfers of the TMII1/TOC
DETHE "p10W Ttility Driver Exegutes Jdeeignated opsaration
. regardless ©Ff gFRDES OX raesult
%.6.2 Correctlve Actien Flow Diagzae

Figure 5=-1 providcs seguential procedurcs far trouhleshooting the

TEEI1/TO10R.
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5.6.3 Functional Zlock Diagracm

Figuru i=6 functicnally svparates Lhe circuitry comprising the “hree
cajor ubils (YR, HMISIZE, TU1SW) into funecciooal bhiocks and ﬂeﬁicti
5-1'5:!‘-"511_ flow Loelweaen Lthezse bloweas within cach waiié: it alse depiets
interfacing Between wach unit avd dnkerfocdsoe betweon the THEI1 and
the Unidus,. The fancticnal blocl diagram can be used in conjunction

with Tigure 5-1 feor traunbleskooting ord mointonance.

3.6.4 THE11 Contraller Troubleslooting

The diagrastics li;teﬂ in Table 5-3 will tesé and troublezhoot sll
functione of the THMR11 Controllrr. Ry using the diagnestics and the
fungtional block Jdlegrom (Pigure T-46), troubles within the cantrolle;

can ke Iselated and repalrecd.

5.8,.5 TU1fw lransport Traghleshooting
Table 5=4 suygests possibkle caunzZes when prodlers are ehcountered
with the TU1fy Cracspork. "Morxe Epesific and mcore detalled trouhble-

fhooting procedures are found in Chapter 31 of the TOIE/THEY tape

grlve svstem raintanance manunal, decument Eo. EX=TU1E-MH-A02.

3.7 PARTS REPLACEMEHT

In most instances, assenbly metheods for varts replacemnant are cbui;u.::
El¢ctronic parts are nearly all on plug~in wodulas. Items in the
transport tape peth ray reguire machine réalignment iIf IEPlﬂ#ﬁﬂ; If
gnly ene item 1n the transpari Lape palh 14 replaced st a time, the
c&mplet& alignment rrocedure may usually be avoided. LGefoer o the

Removal and Replacenenbt prosedurss in Chepter 4 oF the TUO1e/THP2 tape

@rive syster maintenance wanual, document Eo. EEK-TU16-HM-002Z,

T s =T
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Table G-4 TU10% LBECmaciamc Trenaport Tronbleshooting

u]
=
o
=]
&
N

Frokler

Nint=

Genoral

Brablems 1n the TUTI10wW transporst oot usoally be classified
a5 ciither cechanical or clectrical but often the class-
1ification mav be confesing because a besleally rechanical
problen can causze wﬁat appenrs b ke oan electronic mal-
Funection ard wvice ﬁerﬁq. Tn any case the prouklen sheould

e ‘thorsughly snalyzed bafore adjustnments are made.

Floctronie troukleshootins is creestly facilitated hy the
moduler cgnatruction-—-a anew cozd may be substlituted and
Lke gffect observed. HMosit difficult, Sf couarse are

pubtle prokiems &nd these of an inteormittect hature.

C

VYisualizicy sclutisn {Magna-see) is useful under certa@%&
conditiens for trowhleshooting. At high dentitios the
data cannaot be satisfactorily resolved but suech problems

aa a dead track, imarsper gap length, ete., can be

isclatod rapidly by ltz use.

If a tape has had wisuslizing solutlen applicd te it, g

not reyse that -portlion of the tare ae it will contamianate

the head. Cut the visualized parction off and diescard.

Ty wuse visualizing soltuion, shaks the can thorouahlsy,
remove top, and pass portion to be visualized through

the solutien. Snap the tapes wvigorously to ICrove EXCESS
eclutian and let dry. Trop powdor will ke left in (

. . ey
magnetlsecd areas. This can he picked wff using Sc'ﬂtch
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tape and asglisd kn a sheet of paper Tor a sormansnt

record.

—— T o e
ar

Higl
Ferd:ex

-
v
=

rFrrox

Uanally the more difficult probiems invoelwe o hicher
Lhin barminsille vreorar Tobks: Lox which thoere is no ahtivios
reasol. If opereling properly with good tape, tha
tronspart should cake vory fow errors in writicg ond,
if rewriting is ineluded in the pregram, it should bgke

ne read CIIeS.

Maoinl clues aros

1. Ir what pode (read or write) ore many e¥yrsrs poCuris

2. At what poipt in the black does the error ocour?

3. ¥hat is the ngtare of the crror: vearvicel parlty,
CEC, LUCY

4. bre tha exror Paxttarnc ealatedy

5. D crrors occur only on certain sets of conmands?

The first thing to be done 15 to imepest the head zndg

othor items in the tape path for dirt ageululationz.

Oe sure everybthing is clean. Check the tape bLeing used

and try a new reel il tape is doubtful. Check intep¥ac:

eontoptions for broken wiresz ay bad sontacts.

LI.'1
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TOTGS DECmegtape Transport Troubleshootino Hints (Cont]
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i

i Probklem Fimls
i,..__.,. ———t— — . —_— _ s
P mompatibil ity The “U1d% transport acvvapls aud uroduces tapes UnnfﬂrminE;H
13 .

.-!;: to A¥EI stanfarcds. Oocasdong) i ﬂifm]l‘-ﬂl'-:i_bilit}r

ﬂi problems con arise:

s

.1 i .

4 1. Tapes weitlben Ly and acceptable to the YU1GH transport
i Y

=} are nal acceplelblic o anothor transport,

4 _ :

i 2. Forelgw toapes cannot be readl by fthe TUO10W transpors

q

‘A

:1 Lut fts own bopos cen be rasad Elﬁtiﬂfil‘.‘-turilﬁ',

E:

] ' .

z Four items mzy be invelwod: skew, speed, ramp 1::F_:;|r_~q-_;1IF

i

;ﬁ and tapé path zlignuent. Thome ohould be checksd an

K

3_:1 dszcribed Ia the adiustment procedures.

it e ok,
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: CHAPTER &
THIBLY THEORY OF OFERATION

£1 INTHODUOTION _
The TRAB1E Controller has theee miain functions; bandling deta transfers, issuing contrel eomemanids,

and monilering aperatian ol the system,

Fruring data ieansfer fenctions, the contreller azsembles the dats word from the magnetic tape and
places it on ke bus (read oporation) or asseimbles it from the bus and boads it inte the tape transpart
read fwrite heads (weite operation) for recordiog on magaeiic tape. Fhz eommands nscessary (o poe-
fora: the specified operation are generated by the cenirolier under pregram contral.

Nornial dats word transfers are performed by direet memory aecess trensections a1 the NPR level, if
ihe controller iz feady ta bepin & new fusction or if an errer candition exisls, 0 oiseles st nterrupt
request so Lhet it can be servized by the program.

(_ In addition te the commands ceguired for data transfers, the eontrallsr may issue ather commantds

4

o BUVETOLAE tape unit selzclian, diveclion of tape travel, rewind, si]i_aci: ferwaed, Zpace [overse, wWrike ene-

Fal-Ale mark, ete. The controller alsa moditors various functions urd provides an indizalion of error
conditions, The slatus of the minnitored Munctions 3 stared io the status register,

6.7 GEMERAL OFFRATION .

The prite function of the TR AT Controller is to contrel transfers afinformalion so that digital data
exn cither be tiken from the bes and recocded an magnetic tape (wroite operabun} or cead from e
magnetic tape and transfereed to the bus for use by anolber device such as emary (read eperabon]. Tn
sddition, the controller perfarms tape tansport seleclion, lape pogitioning, tape fermatling, and sys-
lem monilering funclions. .

Ths controller contains a command regisicr, which ellows the progeam to speeify desired operations
by loading coniral dala (tradspoee selection, packing density, functicn, ¢ie) iato the register, System
status infoemation (end-of-tape, ecrucs, tape unit ready, cte.) i3 lorded into & status register, which can
be read from the bus, )

Data transfers are contealled by 2 byte record countes (MTBRC) and a current memory address
register (M TOUMA). The program [oude the byte reeord counler with Lthe 2's contplement of the desired
numiber of Eata transfers, 1he counter & incrementad bofare each transfer; cherefore, the hyte wansfes
that causes the byte count overflow (MTRRC becames zeca) is the st transfer to take place, The hyls
counter is absa used wo count the cumber of reeards duting space focward and space reverse apsrations.

The current meniory address repister is also mcremiented before cach transfer and, therelare, alweys
poinds Lo the next higher address 1han the onz mast recently accesssd. Thus, whea the entire record s
“runsferred, the regisler conlaing the address plus | ol the lust charcacter i the record. For certaln error
condilions, the register containg 1he address of the logcation m whizh the Mailure pocured.

&

&1
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iz qead aperatinns, the coniidler assembles bates fram supecessive characiers read from the taps
chanrels, When i2ading a T-chamnel tape, the 6 dula blis ace assembled in o« dais l:.'L."iLr reaisler Tor
ety slerage, The ;.. riiy Wik iz beng Bt o] Npded it ey, Cesavas the PiIF-11 nnes d-hit
1_11[._,5 the rem: uning  hits Ui balfee ave foroed 4o 0 W hes the Fule b aseinbled, it is nigeed onthe

s Tar tramsfer 4o memaory, T an WPR wansfer 15 used, byics fram the data buller wre alicrngtely

stared @to the Jow gnd high byt poertions of memosy,

Wiien readinge S-channel tupe, cneeation is identical exeept that 8 dala Lits ase assembled. I is not

- prosssary to Farge any hits m-l'l' necuuse e B data bits constinge » coanpletz FPDP-11 byt In the case

of hoth 7-chawnsgl and 9. channct tapes, the padiy bil cas b lesded indo the data Tubizr Bud is aol
loaded inte ey,

- Whes rsading B-channel tapes, either the LRL character o the TRC characler ul the cod of & record is

siored iz the data befler, depending wo th-& stale of bit 14 in the MTITE IT this it is ©, the CRO
charactzr i+ loaded into the data buffes and nun be used far ercor detection, 1 the bitis 1, then the daia
bufles ¢aacaims Lthe RS .,hm._.-._li:: at thy end ol the reeand. Wies rending 5 7-channel tFH_!I: bit 14 1n
the MTRD operates im g sianlaicranner. 7 bit L4 is sut, ihe 1RO characler is preseni, and wicn bit 14
is cleared, the Jast data character js preseal i the data buffer.

ﬁxl \"'-:rIE-E‘

Duting write aperations, the conlrelier disessemblzs §-bit Betes Trom the Bus 2id distributes the bits so
thal, Lhey <an be recotded on sueveseive fraces of the tape. The cantroder selecls one of throe rezording
densilizs (200, 558, or BO0 hpi) for 7 charaet tapes. All 9-chaanel tapes sre wrilten wt 4 dengicy of ¥04
bpi. There are theee possible write fanchions: wiile, write-witkh. extended-1RG, and write end-of-file
EOE) mark,

When o write fenction ts selecter, the progeam foads the byte record counter with the 22 complement
af the number aof byies ta be written in she peonrd. Although the parity bit is generated by the masler
tape trapsporl, the polurity of the bit is determined by the cowtealler 50 that cither odd o even party
can be seicgtod, When the balfer is loadad, the controller transemils the byie 10 toe MEsteT 2pc trans-
porl, which places the byte on the read; write heads of the selected slave transpoct 2o that data can he
wrillen on Ul magnetic tapes,

The write-with-extended-IRG Munction is ideatical 1o the weile furction except that a 3-in, ge=p, rather
than the normal EAp i5 used betweed records. When this f'um-tmn is selected, a 3-in. se.gm-nl: of tape iz
arased before writing begins.

The write end-of-file (EOF) funstion #5 used to indicate that 2 block of records is complete. When this
function is selected, 4 special EQF characier is written an the tape Followed by an LROC cheracte:. In 7-
channe] mode the FOT and LRC characters are octal 17, In S-channel mode th: EOF charecter {and
the LRC character) are octad 23, Thase two characlers costitute a compiets receed. This eommand
fiuses a 3-in. gap to be placed beface the EOF mark. The XIRG command must be ehseat ta have inis
gap writien, .

6.2, System Menitoring

System munitoring finetians are pesformed by the contraller status register. Th: 16 hitz in this meister
retain eerar and lape status infocmation, Some siatus data is combined, such os laterat and leagitudi-
nal parity crros, ur has 4 combined meaning, such as iliegal command, for oplimum wse of the
arailable bits, The status repister only sronitors ke tape transpart selected h:.r the command register;
‘herelore, oiher wnits that may be rewinding o sal intareept the system when ready Tor dara.

5.2
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674 Inlorrugis

qﬂ':,) Tie TA B Conleollip nses MPE or BE interrupis o gain camire] of the hus inorder Lo perlfoim dats
Lansiars o L caasd 2 yeesased interrepl, thereby cavsing a branes o a handlizg reutine. The PR
reguesls are wsed Tor dieect msmary acoess whenever iLis desired 1o bransier dels hetvsen raem v and
the dula buffer repister wilizout processar intereentian, The BR regnesis are mide when Drogessar
servicing s reguired for ramplsicd aperalions o2 crror censlitians,

e

£.2.401 MNP Peguests - The coatraller jssuss an WPR zequest whenever £t 5 nuc BCESHE Y ter transler
data helwezn meory snd the dxia butfer register, Puring & read e a:u:m the direeiion af transinr is
froem the date buifer (o the cors memaory, The EDS pulss (resd strote, from MESIST Lo Tanapott ta
corlrallery, whick is used to strobe daty Troon dhe tope tzansportindo the dela buller repister, geaerzs
the MR request. When the reauest 35 grenled, |_]j" cotsroller performs o DATOR Lus eycle awl
trunsfers infarmatinn et Lhe data buffer inwe mewory.

B PR T S S T, TRy

Irasimi o wrie {ar write-with-exlended- 13} aperation, the NPR gequest is generaizd by the write
strabe (WHRESY pulee From the rranspocl. Whei the Tequest pr granzed, Lie conteodler posforms & DATI
bus cvele and trensfers & byis brom core memnosy inte the data buffer cegtster,

Muring bl read asd write uperaliuns, te addicss in memery thal duta is read an'l ar loaded into is
determined by e valuz in 1o correct inscacy address register {MTEMA]

241 BR Repeests — A BR interrupl cun pocur only if the iniernept enahls (INT ENB) bit in the
command regisier s set. With LT 0 BNH set, selting the CU BLDY Bl o jRe cammand repisier, o
cownpleting a rewind operatiun iitiates an Interrunt request.

il S P T AR IR, LTI & IR A TP

.-1_ |.L_H ’

1 : Whon CITRTOY is sed, it adicates that the contrallee is ready to perform snother commeand.

IL! % When ERE is set, it indicates that soms type of errar eondilion sxists. e this case, an interrupt is used
o 1o cause the program fo branch to an ercor handling rootize,

fe

£ IT 7 function cusminand is issnad with the GO bt clzared and INT BMH set, an inlerrupt is initiated.

If the selected tope unii (as indicaled by the SEL bits in the commund seglster) completcs the rewind
operatins befurc a L cammend 1o that unit is recesived and P T EWE | i sel, uninler it is initiated.

N AL

¥

| IF the interrupt is enabled (TNT ENB set) and seleztinn of the taje uinit iz not changed (as indizatzd by
5 the 5CL bits), ther a rewiml camanand cioscs two interrepis: an nlerut when the rn:wmd fiz n.J:IL'ITI
i boprims and an inteerept wien the tape uml conpletes she rewind funclion. 15, kowever, the tape unit is
i
e a]:n:qd'-.l at the BOT cacker when rewind s issued, coly one interesept cegurs.
4 .
fJ 6.1 FENE’I'IU"J AL NTLOCK DIACRAM DESCRIFUTON
3 The TWMBAI] Now diggram {Figure §-17 provides 2 brief functional description of the contreller, This
o diapram should be r-:;u:l i it st:n..m:t;-.- while relerencine U controller I:"ur.n:tmna: Block diapram, Figure
5 -2 '

i :

B

=,

P LT L I S R T WP O e

&4 TWNI REGISTERS

Al safpware cuntrol af Lhe magtape system is perfarmed by means of siv. device r:gw'u::u within tae

controllez. These ri:-l:_i-h rs liave heen assigzod bus aldresses and can be read orlopded wsing any DD

b1 ipstruclion tbat refers to theic address. The 5ix devier registers wre hvted in Table 61, Thoc r-:,'jll-l-:'T

ucdddresses are determingd by jumpers on the M 05 adéress sclectac module, Any programs thacsefer ta
(_. these addresses musl be snodifizd accordinaly i the jusmpers ure chacged.
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Eyle Recood Countgr

Currsat MEIH-:I-I'_? Huldress
|:,_ ReElleT

&

ats Bufler Register

Tapc Unit Read Lines

MTS

MTC

MTHIC

MTCRA

MTLD

MTEL

== e i -

L

i

Provides tetail=d infosmelion oo the status of the can-
labe wnil siaties ind:cations,

This 8 the mdin control reister in the comtrollar, Speci-
ficz U opszatioz b he performesd an che lepe unft,
] Selezin the bape bit packing donsity, snd seleees tee tape
emit to be uscd,

Indivzles when the gopirallzs is ready, when an eroor
condition 2udsts, and when the controller is clazred.
eddress bits far bus

Frovides (e two exlendsd

actdrogaes,

Croanls the gurber of byics @ any write opeiatian, the
number of fecords inoa space farward or spooe reverse
apeeation, and live nuinber of yres in @ read operatinn.
Blesired byie ciiunt is prezer by the arvaremn, When the
register iy the aumbs of speciied byles, 3 prevenis
further transfors.

Specifies the bus or menwory address 1o or from whizh
tala 1s franzferred dorieg read and write poeraticns,
Aller cach trensfir is complecsd, the register iz 2utomat-
ically lmcremented by 1 {nexs byte locazion).

When BGL or NXM errers accur, the registzr contains
tke addeess af the location ic wisich the (aiurs occurred.

Mote that this resicter 15 ineremerted bv [, and tkere-
fore, avcesses bvte, Tather than woed, locations.

Contains the informetion read from or writien oo the
taps, Serves as e buller between the tape usit and Lhe
meicey.

Perimits storage af deta read fiom le wmoe frapsport. A
parity bit indicales ke ocourrence of a parity creor and
the channel cantaining the errar.

ter of a record Lhat @ 2o be loaded intg the data bufhes
register,

Actiroer B2t is used For diaznostic purposes by messusing
the time duracion of the (0 operzlions,

ABTEOQET Bit is used to set rransfer done pramatarsly
e aeder Lo provide a bad tape ercor indication,

g T N PR,

fia7

.- - . T -
= Tl M LICRECERE- LTI R R

trodder. Zuch information inzledes error indications eni

A chergcter sciccior bit s wsad Lo select the fast charace

L
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Figeres -3 thranpgh 6.9 show the Vi assignoients within she zix devics repisters, Exceat in the case .;_.|'-"="r‘_'i
Ehe dats beoifor eogisle:, e "unused ™ und *owd enle’ bits o eleays read 25 Gs, Laading Yonussi ar ™
Uread oply™ Diis fon oo efieon on 1t e nassion,

The mnameesic TN refers du Lhe inttialiciGon sigral issoed by e peocessos. Teitalization iz ez usel
Ly ons of ihe fallowing: isscing o programmed KESET instrucriva; de rr:h-hir,_.: th START switeh un

- the processor consols; or peeerrence of 3 power-up or power-down condition of sither the TITOHCCESar

power supply oF the |:n':|r,-::||||:r power supply.

The ST -'II:I'I'|-'-|,r clears Lha entice syl hl'.l'l-'rl"'."l:['.l the INET t.|[_"|._'| [aFil luc=d '|-|:|.- g RESET inslrecBon
docs nab clzar ths Froves s 'i._.'ltJ.l‘.ﬂ.LI |'.IT!|_|- tits cantislior amd Lhe isTe units can e EI.I.-I..CIJ]"I]"L'-:"IE-.] Ty
loadivg & [inlo il 12 [POWER CLEAR) of the conmaad register (3TC)
wWerres
INIT amt POSVYER CLEAR deselect the owrrent
Lape szoir and select fpe unil th Also, = vewing oper-
alion i progress comdinues (o the fnad poing.

B.4.1  Status egister (RTS)

A 1= 12 11 = [aL] ] ar a8 dan 1a .-':"3u ‘?" 1 ao
1 FIFy —l_ T . . - I |
e | eur | me | PaE | E5L | EOT | 2LE .:“:, KM | 2ELE| " ¢ TEE cSiaeH | syl | [HET B N E .
e | - N A PO S A (
[WE-TET)] .
Figuze §-1  Status Register (MTS) Bit Assipnments ' %

Hit , . Rdeaning mtd Opersion
15 ) . - legal coramand bin. Indicates an illegal command. This bit is set whenever png

of the following lleral commands cecur;

a.  Any AT or DATOD teansfee ta the commend repister EMTO) dusing taps
operation {CU DY bil cieur), The register canmnot accept 3 0ow command
while in the process of executing snother comtmand.

‘b, A write, write end-of-Ble, ar weite-wilk-extended-TRG foommand register
functions 2, 3, and 6, respectively), when the WRL (wiite tock) bit is =zt
Woting is inhibited with WHRL sct, and write comtnands are illegal,

¢, Any command 10 a tape unit that has its SELR bit elear is fllepal, becanse
SELR elear. tadiceles that the unic is not on-lite.

d.  Any lime the SELR bit beeomes O during sny operation except off-lins, it
sets the [LOC bit, beczuse no coonmand can e jssued to a wnit that is aol an-
fine. -

Il uny of thz jllegal commands listed in a through ¢ above accur, the -:::lm.m..nu i3 _
borded into the consmazd :n:,L,.Hu:r {

. .
Inall of the sboeve cases, the ILC bit and the TRE hit {bit 15 in the commagd register)
are sei simultaneonsly, @

Cleaced Ly INT or by the G0 pulae 10 ke Lape anis.
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MAcaning and Crpetatisn

TEOK . End-nf-lle hit, used Lo indigate that ghe tape has ceached the cod of the dilz, An
end-ol=fils (B churecter s delecied Jduring read, mons [or wugd, OF 3PENG TEVErLE
pnereling. Drniag tha coed or space forvard aperiion, the TERET RILde coh i L
FOHF charscler B2 rand, UTIRE ¥ pars sovsiae Aperatian, e B2 DIl el drbien o
LEC charapes felowing e E0F charcler i read, The ZRE bit (hit 13 m tha com-
_mend renivtesd s set when the LRC charscter fobioring the RO charactar is doveeted,
B is at=o sel Juting WRITE TOT comniand.

The BOF bit iz set anly by e tape nnit fagic it iz clered hy THIT oF by the G A
ber ifie tape unit,

The FOF churacicr is laaded into memory during read aperatians.

CRE - Crolic mdundancy crrar hit, & cychic redundraey error cay be deiceted during
cither 2 read or write npeeation. This chizek campares the CRC character, wrilici ch A
thohanne]l tape duriag & writs ar 2 wrileswith-estendod-IRG opeériion, with the SR
charactsr penecaled during 5 read operdtion.

IMthe owo © HO characters ace aot ke same, the CRCE fram the tape unit beeorszs a 4,
larcing Lthe CRE bt to a L, The ERR bil tn the commsnd regisier, howevsr, 15 0ot 2
wntil the LRC character 15 qelacted.

Cleated by 1NIT ar by the GO padse fo the tape unit, .

PAE - Pacicy error bit, Wien et this bit indicutes that a parity ercor exists. The PAE
hit is (he logical OF of botk wertical eod Jongitudinal parity ecrocs.,

A versical parity ecroe i indicated on coy character ina recard; @ longitudinal parity
errar aeeurs acly alter e LRC iy detecled.

A vertical parity error docs not affeet the transfer of data, In other words, the entie
recard is teansferred to the tape during 2 write operaton or transfermed inla memary
during a rewl cperation. :

Both vertical and [ongitudina! parity srears are detected during read. write, aud write-
with-exlended-1RE operations. The entire record s ehecked, including the CRC and
LRC charucters.

Longfudinal parity accurs when an odd nuraber af 1s is detected on any channedin the
record, Vertical pazily ercor ocgurs when an cven number ¢f 15 ig detecten on any

character, provided the PE¥IN bit {hit 11 in e command register) is clear, ar if 2o potd
number of ks is detected when the PEVYN bil 1 set.

When a parity error occurs, PAE iz g2t, and the ERR hit (kit 15 in the command
registecs i set alier the LRC characler has been detected,

Cleared by INIT or by the GO pulse to Lhe lape uni.

G-
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Rii _ : Aepiing sod Crperadion Lf

i B{rE - T grant lalz bof, 10 the controllor issues a regeest Tor Ghes bus and docs ITLRN
receivi & bos prant Lofos: 1 st Bese snethes bus tequest Tor the following tape .
characicr, & bus grant jate crcor ooiuss.

Thiz creoe comfition @ esied only for MM s (Renprocessor requicsts). The DL Dit is
st iban MPR fus recuest is not hotared belfoce Uie conleeller recedves o W RS pulse Lor
A write aperation o 2o DS pralse [or @ read opzration,

REFRT S TP

The DG bt snd the FEE Bit (bir 15 i the MTC) cee set simul r1r||.'nu-u:,-',hﬂlh_']ﬁ 1lse
operatian,

e e

LA

If the BGL arcor coourred during @ writs or write-with-extended-I 00 apzruling, the
controller dass nol send the WIOR wignal to tac master tape unit Ly alivw Lthe measter
tape unit to write dave charact<rs on 1he Lape.

U T

Cleazed by EINIT of by the GO pulie to the lape unit,

10 LOT - Trcl-al-iape hit, The BT bit is set as soon as e BOT markzris deteered, whan
the tape i3 maving i the foreard dleceiion. Tois cleered us saon o3 the EOT marker is
detegtzd, whan the taps i3 movies io the reverse {ILr-:-::*tmn '

The BEOT 15 en errue condiiion if the tape is maving forward. Thereflore, when 1207 s
se1, ERE bitis also set when the LREC characrer is read. .

Cleared by Lape tramsport hewed passing over EOT marker when tape is moving i the

Feverse (Jirect £, @

09 RLE « lezord length ezror bil. The reooed fengih crror {5 tosted only during resd
opciations. Al etzor is ndicated as soan as the byie record counter (MTRRLE)
attempds 1o merernent beyend (),

L T T W R D et D T al et

When a record length ecror occues, the RLE bit is set, m.:r-:mm saticn of the MTHRREC
ard he corgenl memery address repister (MTCUMA) oonses, 2ud ke ERR hit s 5ot
when the LEC character is reacl.

The CU RIY (bie 07 ol :he command register) remains cleaced entfl the LRC charac-
ter is read ut wiich tiote CLT RTYY iy set,

’ Cleared by [NIT or by the GO pulse Lo the tape unit.

: If the exsct record length is desired foltowing the occurtence of a recard denpih error, it
; can be fnund hy setting the MTBEC Lo valus so lurgs a5 ngt to pzrerate an KLE and
' re-reading the record. Becord lanpth can he decived b].r subtracting che currenl vales of

the MTBRC From its initial seiting. )

510
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i Mol rzning and (Fperatiog

N TEE SO - Bad tape ercar opecation incomplews Bl A bad tape crrer oesurs when o
character is deteelod (RIS pelse) ducing the pan shusdown o eetile oo poriod i
any lops fanstion sxoeal reviid

S . . . ey . .
"f ; Dhuring witiy, wrile BOE, o wrtie-wilt exie: noaa- LG ooeratans, o bed T B Ll
boih the BIE/GP and R Lis inmsialely on u[':h.,1:“’ thr error,

eEST

Curtmg buoth read ana | SpRcs Fareesrd or space reverse operalioss, the ETESODL bit s
ret nmrnediately on deiectios of bad fape.

During a eead opeoratian, the MTRRC incrarmels ::-::nminl_ln::l.lsl}' and words arc road
indo memory unlil the MTERC overtlows, 12ering 4 e oporeiiod, the BTBRC
gfons incremanting us soan as TTE oscus, Waen HIUE s dbseoversu, ke Lape Lmt
giops, rognrdiess af the siale of the M lE 2

Becaoes il 32 nut possibic fo srtificiafly penerale ad tape, Ued tope imay be indicoied by
selting the {"T_ RIXY bil prescaincsdy, thereoy producing the pap Shaldown peciod
whilz teg d=gn ia anill being read. The CU DT bit i set by loadmg 2 1 into bil §3 of Lhe
MTRIL, 17 bit 13 of the MTRI7 s sel during 2 secoed for eithsr & read o write aper-
alion, & Lad tepe error indleaticn Goours.

CAmy dnitiated tzpe operation ethee than o REWINE or QFF-LTNT commead that

does pot detect an LHO charesler within seven secands resulie in setting the BPTE/OPT

bil. This T-zecond thmz-aut js oplled Gperslion Tecoutslete. Any legal size record with a

lezral size cap eesults in doteciion of sa LRE chereeler within seven seconds. Luring o

spreing apecativn, the QP dicer is restasted ap each indsrrecord gap. When the 7-

: scoond dime-ont acgurs, the tape unitin operation iz RESET by CINIT, The HTE/ 0

~ bil is ot and at TUR the CU REYY bil is sl

&2 Cleared by TNIT ar GO.
ar NXN - Noncxisient mema ry hit. This error concitian cecurs when the coniraller is bus

inester during M PR transfors and E'll:-l:h nat receive an S5YN response witkin 20 ps afier
asserling MEY M.

The X5 hit and the ERE bil are sel sitnultaneously, halting the operation.

Clearesd by IMIT ar by the GO pulss to the tape unt.

06 SR — Select remnte bit. The SELER bil i3 2ot when the tape wnis hes heem propary
sclecicd. The SELE bit is 046 the tape umil thal 5 addressed docs not 2aist (UNIT
SELECT setting does not correspend to SEL bite), i the selected lape unit i oficline
(OM-LINLE/GFT-LENE swilch set ta OFF-LENE], or it the tapz unit pawer s off.

as BOT - Beginning-of-tape hit, The ROT hit i3 5=t o5 snon as Use BOT marcker is detected,
When BOT is 5¢1, 31 has no ¢ffect on the ERE bit, The KOT bit remainy cleered when-
ever Lhe BOT rmarker iz not being read, :

This hit iz set and clearsd anly by the teps lranspori.

et o TR e il Y O a0 T T T B S e S

-
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Skenniig and Cnerilins

T - Tezhanoe]l B This Bit i cleared or 5ot b the faps trrnsoodt (o indicate whethoe
ad-oannel ve Y-channsl tape B heing naod.

Whan TCH bit is sat, & indicotez & 7-cheanet tape; when it is clewr, it icdicates o 98-
thunnel tape,

The 5CIT fit is Also veed in confrnction with the IDEN 8 zad DEM 5 bils ip the L3 M-
misrul regizter o causs the core dump taode of aserution, When the TOH, DEN R, and
EXEN 3 bits ave zll sety the core dump mods of vpersbion is used,

SDAMN — Settle dowe bit. The settling dowen prrind is provided to allow the tape o
Eully slop prior fo slurting A new operatisn, This setilinn dawn period sez the ST
Bl "Wlhen the iape wnit siops, SEWHN s cleased, and the fapo wnid resdy [TUR) i g
et

I.;Ul'[]];'; A [:':I]:ll: 1CVErss IZJ]'.IﬂFEt:iI}ﬂ 1-:|h1l$ doas not include rewdy ol L\pﬂj';]ij.:]n_:j. lhe gani
shutdown period Legins immediately after the first pep encounicred slier spaging gver
I recard, : .

WRL - Write |oel bit. The write lock bil &5 erdor conteal al the tape tranrport, When
sely it prevents the conteollsr fron wrling information on the A,

W5 = Rewind vtatus bit. This bit is under cantral of the tape unit. T¢ is 56t a2 the star;
of a rewind aperation and clears 12 soon as the rewind sEquUense (5 complsie,

TLR ~ Tape unit repdy bit. This it iz under cantrol of the tape transport. Whenever
the scfected tzpe onit (s being used {such as rewind), this bit is cleared, When Lhe tape
unit is stupped and rexdy ta regsive a new command, the lapc eransport scis the TUR
bit.

NOTE -
Status regisrer Bis 00 - 05 are cleared or set hy the
tapa Eranspori, oot the confrollet.

.41 Command Register (MTC) ;

—_— e — s & e

4 W W w W fd td DB &y DR 05 43 gy 02 Ar oo
4 U rng Fu :
BEN CEN | 3] 5EL ST 5EL ] INT ¢ J'II_.-HH artng | FCTY LTF ) FCTH
ERH . PEYM | 1T EIT BT mr BT ]
B 5 | tua K I Bopme [ EME| Gy | e | e | v
-4

Figure 64 Command Register {MTC) Rit Assipnments
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Ilenping awl Operation

FREE - Tndizaics an errer condiidon that iz the inctusive O of &1 erroo conditiosss (bic
15 =07 In fhe Stalas Leaisior, BYSS Covees an intcerept 7 onnblad fsee b 02 Ths
EXge bir s von sed Tor duwiew syicnd vl e Tangibading] wodundoney ehdey (LI
charauier ig read, i erdes e allow the curoeed Gocrsiios ta be ciupliied. Sondlis eorse
cumilition: ate descrinsd in the nintos register bit assizoments {T"i;;uru 3-3).

When FRR ja sat, 30 sets bit OF {0 Hi¥y) whan the tape vndi sasers TR,

Clesred by 1NIT ar by the nesl GO cosnmang {hit O,
EFE S 8- This Bil, 30 canjunciion with Hi 13, selects Lhe 5it packing density of the trps

These cambinations are shown below, Mote that this hit, in conjliciien with DEM 5
pnd TOH 0 the MTS, cen be vred Lo select the core duinp mode for T-channel laps

i 14 Bii I3 I¥ensity
(RN A . (DEN 5) (bni )
] ] 00 8
a i 855 » - T-channeitaps
| 0 80 B :
{ | B S-channel Lape/7-channed core dump

DEM & - This hit, in eanjunction wilh bil 14, seleets the bit packing density of the tope,
See bir 14 gbove for combinations.

PWE CLE - When u | i loaded into this bie positisn, it clears tha comtraller logic and
21l tape units. This hit hecomes a b ot | ps dusing 4 preesssar DATO cyele, pravided
the corresponding bit on the hus iva 1, Always rzad by procezsor as a0,

PEVN - This i5 the sven parity hit. This'bit is set whenever the sslected tape unit is to
wrile of 1ead even vertical paritye on or from e tape, Tie bit is O whenever the selzored
tape Wit i Lo write oF read oodd wvertical psriL;r' on of from the lape.

A search for wam;-.r error is made whenever the tepe movea. The controller lanorss
PATILY errors dumg snace [orward, space reverse, or rewind operalions,

Cleared by IMIT or by loading with a 0.

SF1. - Thess theee unil zclect bits specify the mumber of Lhe tepe unit that s to funetion
as the uzt under pragram conteol, Thess three bits (SEL ?, SEL 1, and SEL @) are st
or elearcd jo represent &n notal code thul corresponds to the unil umher of tha tap

. unit 4 be wsed, The tape wnit number 15 selected by the UNRIT SELECT plog on the

tape transporl.

Cleared by I1MIT or by loading with a 0.
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: Hil Aleaning sed Operation
! )
' ot CURLY - When ot indizetes that tha contielivr i ready fo reccive w new comriz nd,
; I'his it 3= st il e end of a pr oparalics [indfoaring thel o cew oprratian Lin ba
j 5tar*.esl_=]_- sl b cleared at the Segioning af 2 nps aperzlion fincioaging thot the oo
] troller iz nit rondy For sew commanids),
| .
i This bt is also et dindieating CU RIFY) whensver ILC (bt 15 of MTS is set or
3 whenevee TMIT is generased.
4
i
3 ] IR EME — Jntereagt eaable bit, Fhis bit, vhen set, zllows an latserupt Le ogonr, pro-
a w:l-:-:!_ eiler CUREY (bit 07y or (LC (il 15 of M7TS) is sel. With TN END set, »
d REWEND coinmenad can cavse fwo intprrupis - one ut initistion and anz ot
j cozap lstinm,
J An ii]t-:'r_n_!pt :u_l.«:u:n oecurs whanevwer sz inslraction sets the 1NT ENT hit bt does sat s=t
i ihe GO bii (hit 00, Tnterrupes are desuribed in Parageaplh 6.2.4.
3 Clesred by TNET or by lozding wilke a 0,
p 15 ARMUE BIT BT - Extented buz addeess Lt 17, Used to specily adtiress ling §7 in dirsck
¥ enery dranslecs, Inerereents witl the eurrent mamary adilress register (MTOM A),
:L Cleared b [MIT. .
)
4 04 ADRS BFT 16 - Bxtended bus address bit 14, Fonetion iz the sarme g5 ADRS BIT §7
% (bic 3 atewve). _ C
B
g
3 3301 FLINCUMON - There hits speeify a comesund te ke performed by the selected tape wail,
= Fliese functians sre; )
% Funetien Fitg
4 Cetal Mo, 03 0z 0l Fuactinn
] ] 0 0 OMfling
1 L1 I} i Fead
2 0 I L Wiite
3 | 1 l Write end-of-file
4 1 Q i Space forward -
3 1 -0 I Bpace reverse
O ] 1 G Wrile-wrih-ertended IRG
7. i 1 1 Hewind :
All Tunetion bits cleared by [NIT,
(A GO - Loaded with o | froin the bus to initiate the [unctiog sejected, Clears O BIY

i ) s S R s T Al e AL PR e pl T S e e S e e T e e e e et

hit,

Clcaﬁf-:l -n_-.rh-:n G pulse i3 seat v tape transport. Normal time duration of Bie i5 1 5,
but this time may oxtend Lo s lang as several mioules in the srss whers the bivis lopded
Tor-a tape wnit 1hat is in che process of cewinding,

Alse cleared by 1MIT ar cleersd whenevar 1LC in the slatus ropister is sed.
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i Fipwrs 6-5  Dvie; Faneed Cointe (MTERC) Bt Assigrments
. o k i
: i PeAeaisinag wngd U7 podicn
i 1500 Conlains e 25 comnlement of the nugber of hyles or reecrds ip he bransTerred, The
s dezircd walue s foaded by the progeam on 2 procsser DA, Cleared by INITL
: Incrcutenis by 1 aller cact: momory access. :
1 .
' The byie receed eownter (THRCTH i o 196t binary vounter 2sed 1o count bytes in a
read ar wrile cperstion and vied fo couat recards mespace foirward OF roverse
: aperations, :
e © Whes vged in o wriie o write-with-exiend=TRG operation, this regisies is s=t by the
: pragrzin lo Lis 25 complsment of the pimhor ol bytes ve be wiiiien an the lape, A ftey
i the 1ast hvie of the reeard hea been strabed ffom memary, the MTEREC Eecomes 0,
This, wien the neal wiite sicate signal is received fross the masier Luse transbarl, te
L conbreller lowers the weile daie rendy line to indicale 10 10 master transped thal thee
i are no tnare daia chargcters in e recerd,
3
When wsed in s read operation, the MTHRE iz ot to a zumber equal to or greater than

: 1be 2's complersent of the number of woeeds Lo be Joaded inte memory. & rscosd length
eeror, which nocurs foe Jang records enly, covies whonever » read pulie B generatid

i ales the M THRC is ot fi. Neither the ©RO or LRC eharaceer i5 loaded inip matsary
oM during 4 cead operation, althuaph pots charactsrs ave checked for parity srmors.

= : . -~ :
g When used in a2 space [arward or space reverse operatizn, 1he MTBLA it loaced with

1he 2's camplement of the auinber of recoras te be spaced, The counter is incremenind
by 1 at LIC time, regardless of lape dirsction.

A 644 Current plemory Address Begister (ATTOM A

18 ' ' ' o0

[ RE ST N T T

B3 RDCALSS

-

X

il-=413

Figure 6-6  Current Memory Address Reglster (MTUMA) Bit Assignments
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Pelasnttenr 500 Qporiationr

These hica speciiv the bos ar mermany addresz toons feom ochich daia is o be fransferred
during wrile or icad auerations. Oaly bits 0715 ol the MTOCM A are zocczsible by ibe
progiany, allhaush bits 20=13 participale i0 WML Araeslers Bic O always spols in Lhe
plepred ot aven heie shre becness D PR Doaalors aceess 2ven bodndariss Gor a niai-
irg bhyie address, Uhorefero, RTOMA ikl be Imiintly lowdsd swith un gwven
address. The MTCAMA coatoing 16 of the possibis 16 cwrmory acdrass bils, Tae renisio-
i two bils (18 and BTy gre pori of the command regizter,

Before isening & command, the program oads the BMTOMA with the memorr sdiirogs

“thal i o regeive the Fieet Byvte of data {resd oforation} oe witl: the moemory address

Frimsy which Lhe [rst bpte 15 1o be laben (write opeeation). Aller esell monoey qooess
{road or wedteh, the 2WIEOMA s iemediziely inrremientsd by 1 {ihe nes! Dyle bouneg-
arvh Fherefore, &t any given time, the MTOMA printg to the next memay byle
addrezs that iz to be acoessed, Ohn complstien of the regord transfer, the MTCMA
poinis bey the address ples 1of the last character in ihe vecoid.

IE A bus grant late {3430 or nonexistent memaryr (XM corne ogew s, dhe MTOMA
vanfaids e addiezs of the location W whick the fsilure acciired.

If sm [B-bit mazmory address soreguired, the progeam loscs te approg:2ale address
into kits 01-13 af the MTCMA arg inte sxtended address BiEs 76 sml ;7 of the com-

mand regisier. The extended addesss Bits aze o Jagiosl sxtensio. to the MTOM A rapis-

e anil pecticipate in any requived ineremsntation.

Hd.5  Tiatz Badler Bogister iMTEY)

(11}

1 5-00
{not shown)

05

Lo oy i)

FaRITT 0aTy j

Figure %-T Dty BulTer Repizter (MTD) it Assignmenis

Meanlng awd Operarion

Curresponil ta bk, 07-0L cespectively on a processor AT cyele,
Faample; Bit 15 = hit 7, bil 14 = bit §, etc.

Cosrespond Lo the parity bit oo the magnetic tape. Tuoing @ processor read opsralivo,
this bit i slored in memory. Doring MR operatiane, this bit s cead 5y the contealler
hul met Lownded Inla meoory, Cuaring operation of 3 $-channzliape unit, thes bit 15 valid
only aler the CRC charscier kes been read, provided bit 14 of the MTRD is a L.

MOTL
The parity hit is penerated by Lhe raasier lupe Gruns-
ports it is not pepevaied by the condraller. However,
the pulzeity of e parity it (odd or even) is deter-
mined by dbe PEVN bit an tee comimand register,

616 -
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Figure 6 % Belatianskip Deiwesen Tape Characters and Memory Eyts Charaaters

- Meantiz and Operailo

Diring read aperations, thess bits sre used Doz vemporarvy storage of eharacters read
froom Lepe price to loadiag into memory. Durize weile operatioes, Mhese 2is ars vsed
Mor lempecary stocage of data {tom memory oelure wriling on Lipa.

Turing rezd operulinns, te LRC character eaters the dats buffer when kit 14 of the
address Jocatinn for che read lines reedster is a 10 the LRAC charester i preveatsd from
entering the datz buffer when b7t 14 3 s 00 Thos, aller reading o $-chinngd wps the
data balfer eomizing an LI chareeter (7 kit 14 = u 1 or a CRO claracter GM i 14 050
0, Aller resdine o T-chanonel 1ape, the date buller contains edther e LIVC cherecter (i
hit b is o ) or the sl Jura clazacier (i bit 14 is 2 O), After rending an RO characier,
the deta balTer contains either 280 (it 140 a b orthe BOF enargeter (baf 14 35 2 0,

The data buffer castars enly byies; thersfore, tweo bus eyeles are cecuired 1o transler a
wurd, Duriee WITR apsraticn ke dace bits are writien inta or readl from siternzle low
and high hyte posilions. The selelionship beiweean tape charecters and high and low
memory byte characters is shawn in Tigure 6-5.

debt Reod Eanes Pepwster (6T

-

[ " -
il it Y

5 W B3 4E M FER Lk an
cuzal amz o ERRT :
nvzR TS EUT! ERISED v CETA
SEL | 624 | fowm

|

TSR

my v ol
e ik " e

1-naL

Figuye 6.9 Head Line Regiler (SMTRLIY) Bic Assipnments,
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| 5 TIVIFR = Tie sinaen Bl is naed Tor lapnostic perposes by nicaaoring the tine ducalicn
il e L aperatioss, The e sizeal Geoa H00 s sipned will o 3% elaly cvele dnd is
prmeratad by Uhe costraller, LIz jead ax kit 15 in the memery localicn reszrved lor e

eadd do Ve nugister, Hoewd ealy B4

14 CHATR S Uhis bitis usad 1o seleet Uie last cherocter of nseozd thalis Lo e loadst
itz the dola buffer, Sead fwiite bit, Ssiection is az fatlnwes:

T-L'h;-ulnu:'l Yy hanmnel

Rl L B eharaslel LI chavarter

Clesr Lisr datvehoroeter CRC character
1 COWTE GEM - Bad taps erone penecater hit. Actowly, bad tape connet be ardically

reneruled, Whe= el Uais Dit sois the 3T R 1M B WL C8 R Y sel, oprematirs g2
shullown i aooeretzd, which produces s Bod tape errer indicatian when dala is resd

during Lhis perizd, Wrile ealy Bit.

L7 GAIP SHUTCOW ™ — Read anly hiL VWhon sex, indicarss a pap shaldesn peciibl.

F1 03 Unuser.

[t PARITY - Crrreapards to the pasity bit cead from the taps by Lhe miasicr taps trans-
part. 1sed in conjunclics with bita G700 1o indicate a lengitedingl pariay error, A fer
2 tead or welic apersiicn, bils 08-00 should all ke 0L 11 one or mors af rhase bl
Femaing 2 1 ailer the opeculica is complels, it indicates tomaiedine] pacily ercar, The
bit positian containing the L icdizaics the wapes cliannal containing the seree. Read only
bit. :

{FT-00 1DATA — These hit positions contain inforiatinn sead froma the inagnctic tape trans-

pord. After these pasitions sve read by e processar, all bit posiliuns clear unless 4
parity coros esisls,

Dits 7410 in the cead lines reeisler correspoad 1o tape chunnels BH-07, respestively.
Fead only bits,

6.5 PROGUARNING MNOTES

I narmal grogramming practics Lo attempt shauld be ade to modily ane recard in the middle ol »
file, "Thix nractize could result in overwriting the bocenidury of the record aed destroying part of the
hest recard., Alsu.a ead operativn showld pever dicetly Talluw a write aperation withput al [kast one
intsrvening tape mave operation. This prevents penesating 4 DTE/OVS & the provious operatich
arvolved e last recond o e rane. 17 3 s dasiced 1o read A reeced ihat wis Jusl written, s spuck
revprse caminand shoolkl be jzzued heford e read command, New commands are issusd onky when
CU RDY g set, which is trwe afser tnlesrupls.

Altemming lo wrile an ail rero charactzr wills even parity or @ Toirack or ®-track 1ape unil cansss the
zoro character Lo e canverted Lo i tape charaeter of 200 When readiag this czaracter from tape, a 20 is
read instead uf cerw. ' :
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ALTTY sondaede previde Tar o 29t erailer Tollowing the cnd-nl-lzps marker, This ailews approxs
imarely 100 o woitine sprase afte: presiop 0T Cane airamid me talen whan alsnnling W wlic prst
the 00T markee iF1he aoerclor i nat Fagsdliar with the tape that be ig wovking with, bicause altes a
L Faz hesn Used, 150 sefleuvs maskeis are alien |_."|_,_;.'|||Ej|’t-.'_‘|I ]'II,"-'-\.HII..-:.} ass 'L‘:-'.:iir.|__:_ e Ed'.]_ﬁﬂ.' oi il
standurd 2%t traiter. '

Dewwss e phivsieal displaceent af the haads differ berween T-chaniel snd S-chanoe! drives, recarns
1 ritTﬂT: AN EHI ':E!\.i-'.nﬂt 'IL”_-I- ru H.L‘ L|} nc .:‘;th"'r Hl:'u',"c"'_".-'ljf_ ] 1HF3 .hd_L E!—_ :ECGL’I:‘I:I"I L0 1y B Tl PN |::":' :’U'r::ﬂldtd
by the other, providing wi: begin gl the Inasd poml,

T1 Lowa drivas ste shuriag oo comtrnllee, care showld be laken Got fo slTow both drives o Rave the szime
Lt er seleeted e e et selecl plugd, [T eney are boclses o Uie ssine pumber and @ commind
Ts isseed, they will hotle atizmat o respond and datz Lransters will heovize talaliy conlfuer,

The industry-staselard prcking dengiiy Tor S-chanzcd drives is 360 bpl, Heowsver, Yochancel drives mpy
Lo roearded oL 200, 556, or 800 bpi, providing the data is read back at she sama rale.

& SPACE RENTRAIE o BT IND commaad issued while the tape i at the Yoad point will cause an

immadiale inlermupl.

651 Rowind {dpeoration . . .. : .

Assurme drive U s 10 be rewound, The command ta rewind deive 0 3 issued te the eonirolicr, At #his
C time the master tape unic meerty i L CRNSS) inothe soatus revister. 1300t G UINT TENTE in Lae colnmand
register wis sel al e starl al fze rewizid oparaiion, an insermpr accurs T-am the contrailer i soon 6s
bit 7 (L RI¥Y) ol the command rexisler has hoen sel by [UAS, This inlorms the prozgram thal the
poxtrolls is ready 10 accept o sow sommand. By testng B L {RY/S) in the stetus regisior, the program
can deleriiag iF This imtesrupl was jssued as e resalt of drive 0 completing its rewind aperation or just

hoginning it.

When the relective marker, sienilviag BOT, is secesd, b § (BOT) is vsserted in the statos remister anly
Far 1he duralion of Lime thas t5e rellective macker is heing sead. Tape moation docs not stop at this time.

Tarive 0, 5181 mowing in the reverse direction, passes over the ceflective marker, reverses itg directian,
and provesds in the forward dizection fack to the load paizt, Upen seasing the rellective macker w hite
progesding in Uae Farward direction, drive 1 halts Lepe motion, aaserls hic 3 (SLAWN] sllowing 1 dape
1o folly deskew. and then sets hicQ (TUR] 30 the status rcaister,

An nteroapt is issusd coincident with bit O (TUR) being asweried in the slatus regicler, providing the
following conditions bave been mer,

I, Ril & (TNT ENEYin the comnand regisler 15 set,

7. The drive has not been deselected by chapzing the status of bits I0-§ i the command
register singe dauing the REWIND command,

If multiple Lrensports ate used, 45 NOT ReTossaTy 1o will for 4 REWIND command to be completed
on ane transport helae swizching tw anather, After o REWINDD iz issuwl, enalber transport can ks
switched to as sann as RYWS 15 sel,

1%
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Whep operaiings an e secoi] trensposl Lave hioan completed, o =odch 1o Lhe J-!."r'rii'._-.:li.'lg_ Lrans et
eagy P e o soc s SR N ar TUR s twue oo the seconed ranapori 5o the stalus bits will e Trom
the rowinding wnilh, Only 1wl seleey Biis ia the cam el coprinter bave Lo be chengod o e wnit
Lhil is comirdirs zooaed it sinlas, 1T e rewind s campieis when e iy seleled, TUT by sel iz the
giatns sen ol 01k WS B is sila e, e sofbvare can zither weik vitaiciher franspers ar leed the
St rorarand Lo b svesnted e b =3 efihe camoand regisier whsie 0z Ruiiived anidl 1e rowing
i coimalated, BDENT ENB b5 ses at ifis Bz the camplerfon el the pofered comand cuvss un
inlerstpt 0 ommur. A ROWIND commend may teka frm 3 10 5 mineics to complele

poa T Mew lente Bofoetions .
Fiaure 0-10 05 a Towechars far now drave seleciion,

[P
STAILT WL
arsEatian

HEYE UIRT =
CLOLIRIT

Liainh WE A INIT =
AU LA T

EFM3.

Lk B - 28 u

ERNIIDK
LORAE ml Y
COMMAMNL
AND INT. ENB.
In-zars

Figure 6-10  Mew Drive Selection Flowchare

Gther propramming restriclions aesur when using selecl remote alang with tepe unit ready. The select
remote lines for all tape unfs that are col addiessed are at 0. A tape operation may he performed only
on a seleetedd tape unit and one whise SELR liae is a 1, Thus, shezever a command is senl 1o 2
different tape unit from the oo preseatly indicaced by the unit sefect hils, e SELR [Iur: rpooines
slmost anediazely {less than ang instraction tise later) and besomes a 1 from 1 ta 28 microssconds
later.
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|

I3 e SR Wride Operaiian:

P i-__-:}

I M Ll

L [ 1T = TlHeael Commamd

L o IFSELW (il o of MTH) 08 naw set oo 1, oor WHL (2002 of BMTH) (s aet 205 2, then
Ly - operalor i||'.-.~;|'_1't'.'|lfu:| :i:-\. recuired to ensure Lhel the ove 1o De uzed is propacly soloted

A and 05 ol wrile lecke?

_E v 1T ETLE (Tt & ol RITEY is ket loow ool WL (bil 200 WMTAYis ot sl a1, then a
i ganmond hue heen geed white C00 KON (i 7 ol 24T was elagisd. Toy ths aper-
o ation azain, enswsing ficst cthat 0 I 13 501 belony dzsuing & new commend,

: .

i 2, B - Eel-al-Tile e e
3 CHE - Oyehe Redundunay Krrar
= Hacksjuee andd try operalion 2gein with exiendad TR

i
j d,  PAE - Varite Errar

4 Hackepoes and try operatian pzain with cxiendod [RG,

..1_ "

4 5. DBOE - Hus Grant Late ' ' . -

2 Deckepaes aud Ley ooeration W oHmes.

; fi.  TOT - Crd-of-Tupe

§ - The melective marher sqanilving the end-nl-taps ks heen pessed, Oaoretioss past

¥ - . this point are nod illegal, howwever, they arc nes recommendod unlzss the propraiimer

E @} i3 Familiar with the tape beeng vsed and iz keowledgeabls abeul the longih ol aps

: cristing past she EOT marker. Cocducting aay weoe operatioss pasl the BOYF rmark-

e leaves the programinsr apen [ live poaziailicy o cunning the lape ol g Mhs res,

£l .

& : \
4 T RLE - Record Tenpth Teror A

i

BTEQIL - Bad Tupe Brear/Operalion Inenmpieiz
Repein g known tape position aied try the operation agadn with exlended IRG.

.\,
L]
a

NOTE _ ' -
A hnown dape pasitien refers fo BOT, header
records, ot 10 macks.

LR T B L RPTIL TI, E S

9, MXM Nanewiztent Meomorny
Fusohv: the memory discecpancy and try the oporation again.

33,2 Head Qperations
L. 1.0 - Megel Coemrrand

L] IFSELE {hit & of MTE) i5 ol sal, en Specalon wilerveatlion iz regnired fo gnause that
e drive Lo Lo coed B2 propecly selecled.

i e i o g A Pk AR

. « W RELE {300 & al MTaAY s se, then g command ony been issued while €U RODY (b Tof
' MITCY was clenrsd, Try the aperatian sgain engiring that CO RI3Y is sel prios 1o
fssninpy che acw command,
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B - End-nl-1-ia
. The cheiaeies snileing the ovd of @ B e bagn el

laa

1, CRE - Cwede Redundanay Frror
Mazhspace aad trv ke apoieiion B Pres

I=

Pal — arity Sror
Dachspras and try e opsrannn o tines.

5 [ - Bus Cirant Lais .
Guockspacs amd try the operation IV G,

f. EOT - End-of T .
The reflective arker sipnifying e end-of-1ape has heen passed, Condinue only if is
re cuelein hat sn TOL mark cxists eiter the BT marker, o the sepe will zun off of
the reet '

-a

W30 = Record Lenglh Lo : -
Resel Ui B UBRE to o valng that is egual to or grester thue the number af ipies i
the recind, backspnoe, and ey the opsrabian anain.

B, BTE/OPT = Bad Tepe ErrerjUperativa Incomplete _
Reazin a known ieps pasition and 1oy the prsalion again, T uller daing si,
| the coeditian sUi azrsises, the data Fram the Tailizg point to the nexi aown
rape position 15 lasi

MM SNosexistont Meomory
]':':F”I"-'ﬂ- l_'_-:.u l}]cmo]-:r r|::||'_l;,]|_'-|.;_||_| q];_g-.‘_‘[:pﬂnu}' H.”LFI [l:ﬁr T.-l': i.‘l[.‘:.'ﬂ.lil.'hﬂ ﬂ;ﬂ.i.l'h

.

A3 Write Ewd-af-File Operation

BTE/OFI - Rad Tape Error/Operatica Incomalete,
Regain a knowa taps pasition and ey ihe operadion gl

b S — Qlepal Commard e
Balne ng rond operalion. -

2. EOF - Enil-wi-Fils
The characlers siarifving Lhe end of a fife heve beon read. Betection of the EOF
rarks sops o goacing upesation cven if the MTORAL i not equal 12 zema,

5. FOT - Endol-Tape

Suine ag readd operation,

4. BTEMDOPI- Bal Tape Errar/Operatics Insemnlete
Regain a known tape pasition and try N Uimes

- e

5315 W eieonih-Extended-[16 Crrcration « Same =43 wride apetation.

6.5 36 Rewind Cgerarion - Once w rewind operatian is slarted, it cantinues uatil enmplele, regardless
of errors or wnit desclection, : : :
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The TMELL Coatralles vtay Lo divided oo eight fureional arees ai 0aws:

1. Processos [eete Transfer .- Fhe scadizg or widtizg of TMISI] epistocs 2 il proceesar
(YA} ira T

2o Cporation 3tar: - The sequence Tromn sellieg the G0 R Lo sening SET ¢ ke transpuoort i
BIEIE taps moticn.

Y HPK Bus Cyels - Acquiring hus mastership laran WERE troanghe:

4, MFR Reed (DDATQY - Vhe dracsfor of charaeters feaii the 10 transpan 2 mentary.
3.0 MM 1l"--".ri_i.-: (DATIL) = The transler ol characlers froan @emee y we the tepe trenspost,
fi.  Cperation Bone - The teeminuting seguesce ol a TRBT ayeratinn.

o EBrror scguence - The system coeocs dotecled Dy the cantooiler and how G2y oooat.
B. Eicrrupt Bus Cyele = Acquiving bas mestership [ar 3 processpr interrwest,

These eight Runcizans]l aress are diseussed (2 the fallewing paragiaphbs. Block dlapraess, Row diagsams,
and timicg digaraums camplemeci the discoisions. :
FOTE

The blogk diaprams St follow wse Tepical AN wl

OR symboli Bt daes nop necessayily Tullow th g

eorresnanding gate exists on tw costreller e

jrrntts Pl assertivn of inguts & waud B cousing ihe

assertion of ouipol ¢ may e cegreseneed on o bleek

dispeam by o sinple AN giete yef fhe engineeiag

deawing meay show rhat several eireudt stages e

invelved inche AN opos tion.

The stgieal mames wsed on the Taonctionad block -
rrams el (ha names used o Bee capimestan circgit
sehemties O8 priocs!, WWhere other siaoal rivnes or
notes are used they rre etclased i poaremdbests,

lnicpraded  cirewit data sheets gre contpined i
Appendin F, :

G ] Processor Daen Trapsfer

b B Processor Ogf (QATOY Transfer [ ThITR Kegister Writed | 1vanres w2 aml 6-13)1 — The
praceszur selecis the TMBIE Tor s data trunslec by usserting the preper address an BLY AUd-A17 tu
the TM DL address decoder faddress renpe = 772520 to 7725360 Wiy the decoder recognizes she
proper address Qo enebles ke address MSTYN gars which asiects ADDIR DEC MSYN when BLIS
MSYM i35 eceived mom the processor. ALRDR DEC MEYN enchles the select infoul logic whick
books gt BUS ATI-ADT ta select ere of e siz controlier reptilers. The consral gelegs logic ook &1
BUS CP-C1 and BUS ADD and eeserls O0UT 1L OUT LG, o1 neither devarding to wietiicr a high hete
15 10 he written, o Jow Tipte s Lo he writlen, or @ processar rewd aperation & o aceur. The cantrol EQIE;l
autput erables Lhe corresponding portian of the selecl infout Jogie which vuiputs the foeding stoobe
Fur the seleeted regilar,
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Wohan e o™ trensfer s coponapdod. e SEL {1A5 OUFT T sizakes will Toadd their meapecrive
resmslers, wehzn solested ™ The S0 2 OUT HEEEL 3 GUT B snd S50 3 QU TO dhieugh SEL 4
VT LY strabwes ave AMERed wis S50 ENED Lo poeaduee coveaspanding RLOT |I_‘~<.JI||_’{ BTN
S5 T P s e ooed B Bieariop A VHO R RITET MEY S oo e M0 moedulz, A delay cocors with
it Tpeorsan. Loy i dcading o onizters weth SUADY Atronos el b leler Coitl tespoo) fo [FLR
By RO Lhien U loadinge of ithese with SEL slrcbes,

Fhe inlasmation 3 sirobod intoe the salsmred remister a Byic 2t timeg P00 - DOT = Joow beie, [208 - D15
e kirh hiyle.

SEY MINIY bicomes BUE 55% N wonotify ihe processor that the informasion on the data bus has been
sleabed inta the solected rogisier,

CThe cammased register coctaing the depe ol operation 4o he pefonned 2id the D,,n;n‘i p’lrﬂnmtcrs

D213 and B324 are the densioy Lits oatostiing IZ'F"‘-I and THER B Tl processor suls Uesse il ascord-
ing to the desired mode of vparation a8 Ehl.':wn n Ii able 0-2, :

Tahle 63 Xdes of Opeiation

Mode 13N 5 DEM 3

2R b, Fatreck
S56 opl, T-track
BOO Lpi, Tarack
B00 b, 9-trock

— e
——

"The core durap mads iz enshlel when e prograin assens botk BEXN 5 and DEN & while the T-clainel

PR sireal Trons ths taoe transmart is e (indicating thul & T-chanael tape transpart is-heing wsed),
DEM S (1) acd DEN % (1) 2re applicd te an AMNTF pars thut is enabied oy the TCH signal frem the
franspodt. 10e output Trume Lhis AND gate §s CORE DPUMI whizh, when truz, inhionts the DER 5
AMD gare hereky nogating IXEN 5. T..'H.I.'-:, iy Bl depaivy code is sent l::.!- the b tr umpurt mdicanng an
RO bpi dula Llrasster,

The command revister also speeifizs even or add parity o the lranapord (PEVN) seleats the desived
transpact (51 H-301.2), enables or inkibits BR eyeles (N1 FNE, anil specilies the function »hn[ the
lranspore is 1o perfarm via & J-bit function decoder. In hddltlcn the Eﬂmmdrld pepistar cacries 2
nemary adileess bits 1o exiend the current memory address register to L bids, Kt 00 af the comoand
repisier is 1the GO bit which initiates the gommanded operatiun.

Other registers addressed during a proccssor oud-cperation are:

s The cucrent memery adedress regisler, which is loaded with the address of Uie first byte to be
ransferred

+ The byte recerd countee, which iz loaded with the 2% .cnmp]-: mend of the number of bytes to be
translereed

» Tha LRC ENT_‘-I (17 &it of the read lines register which, when ser, abiows the TR character to he
read into the dats budler.

*See Figure 6-27 for processor write of register 4,
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Table 6-3 Functivn Decoder Oulput va'lranspert Capnmands
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b‘z —_— ar =AY HE

LERY J ]

Figurz 6-11  Conunand Decoder Logic TXzeram

TRANSPORT.

COMRLAMIE
1 - - T

COMYAND T
DLCODER Bz E! ﬁ 2| E
FUnNCTIONS | B | = | & = |2 | =)
OTT LINT FiE

TpEAD I

(WRE | X SR
WRITE EOF [ X x| %l
SRR TRED | X : |

AL BEY

TREWIND

WHITLE KIKG |
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W
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[l converaiont  osiediy ORine mmd s sliaigs

Worwerd except Ton the GUF LIME Proclion, TF 1le

pa crensar andors an Die'F LT Pinstice, BYW 0 Cesind sl WRT [wries enabie] woasserte] o the
srans iy, Writing during o cewind & an impassitle situasion that the rranspart inlerprets s an GFF
A0 comemand, Trooe olher sizoals are peaciaied in the command deceder for s iiranpheut i
FRITE L T hese siemald are OF fonclions ol desoder coutinands @5 s.09n0 i Tzlie 0-A,

| Talle G-3  Devpiter OMed Fanoiione for TRIGEIT 2

THENET Sipnl

Dimed Foneiion

WAITD DATA ENE

L e R

WILLUE [

WRITH
WHRIIE KIRG

. e S P L NI Tl

WEITE
WRITE XIRG
WRITE FOF

e - ——

EEAL | WHITE

WRITE
WHITE XTHG
WEITE FOF
READ

SPALCE

SPACLE WD
SEACLRLV

Al h

trensler is cemnanded by e processor, OL

Procesics L (LEATT) Uransfer ¢ Tl i3] regrisier ready | Diperes §-12 aud -147 ~ ®hen an "in™

H1 anil 07T 1.0 from the conivel sclest logie are

nesgicd hareby snubing the select in logic, BUS ARIL-AYD sciocts one ol the six contreller zpslers
snd aulpnls the coarrzspanding SC1L TN guling slrebe o the cuipaet seioe mulF plexer, Avcordizply the
16 bils ol Ll stetes repister, repister 120304, e e 12 bits of register £ are pates out wo the Taikos vz
she Unibos dedvess {see Figers 0-23 far processor sl of reglaler 43
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2 i :'-.-nn:.n:c- Whien thecortiaclrsgiosr COk B s 56 by 90 pramessor @ comnand fizn
geaenes 1 intiotad, G0 BIT O3 cosels Sy £71] 'I':a--..l'; Rin i e combnd Fasiar indioating et Lhe
TR Iy proco-nme oo, Ii'l v L EERR e i mod cevtieding wad LUl p e, DD BTN
Liigaes o GO simnbe T onecnol 30 the dope e 15.,.',.-‘ = orewinding PROWE L) G0 BIT 1wl mind
rigaer Ui ane-a>at dux e che 07 autpot Froas the trengpani rewicding Tie-Gop, Wew e rewin iz
enmplele, TN sszoros rosstiing ihe rewinding ip-flog therchy tripgering the GO slrizhe | one-shat,
The G STROTE | it b e oae-stn ceszts the reque-L stois fiip-dlon ana iF 51 lﬂ. iz g, 1l
S0 ovpat of the roquest slors Hip-liog pgees the GO steabe 2 ane-shal, When S0 ETRODLLE 2 (1)
sty the Faliowing occnrs

i, S0 s asssreed Lo Ve fope raneport i thers s no illzeal comrmand and if the foncticn s nat
REWIRTE o SPACTE REV wiile the tune transnort s al BT {REY 5O false).

2. The GO flip-than iz reset and che ||::-:'_|1.L-::5'r stors Fiip-Mlom s selin preparation Tor xeotoer (30
cotmnitbard Tronn U prccesses.

3, The tradling mdve 00 GO STROBE 2 €0 rescls e CUR delay fiip.dlom, CLUE DEL (3 &

nepatzdandicatng fo the crmor Ingie aml the.dons L thel 2 frunsport onaration 15 oy m

PIOALGES.
Gt Thioe Oul = I the transpoit is et sxlected or is cot on-line (SELR Talsel, the cwiped of the
redjuest store Oip-op will pol tefager s GO sirobe 2 ooeshat, In [|'||:- case, 30 BIT I.l}]"ll intcs & 2
a5 delaw after which TIKIE GUT {0} aseects and uiveers i GO strobe 2 onsshes, The 2ssection of
GOSERGHES 20 whilz S50 % negared cavses the weseclon of 55T ILC and 1LC (Paragraph 867}
which respoctively inhiit the asseciion of SEY e the franspoct and indtiales 2 Gone soquence [ 2arm-
graph 8.5.48].

G628 Hestard - I the sy Le s peclorming b spacicg operation, sithe: Forward or reverse, the tepe
will space through repomis without coming e 2 stap &1 soch mlerrecord gap.

Iu this case the SET commmands eequiced vy the transport ate generated by RESTART which sriegers
the GO STROBE | voe-shot witheat the cecessity of TUR being true. BESTART asserts in the
SPaCT mods of uperativn each e STWN 15 censed and vhe felfowing errors ace false: BTE, BGL,
NXM, ILE (1) OVERELOW (13, FOFF (13, and BOT.,

6.6.2.4 :'_‘,-[1'1",-'[-11'!_4', - When GO STROPE 2 {1] assarts, g V-second dalzy s Imbeatsd. I the V-secand
Lizne perivd elapgss Before an LIVCS terminating strobe occrs, OFL s nzsertad indicating &p nperaticn
incoinglele ercor, OF[ assecls e OPL/BTE bit in ihe siatus register and alse CINTTF Lo the tape
tramsporl reseiling the lransport Jogme orowts. The J-tecond d-:"Jh].-' segqucice 18 inhihited doring o
rewind opgration {!""n [ Lrunj ay rr:wm:'.:rg the {ape could excesd 7 seceeds.

6.6.2.5 luitizlize - GO STROBE 1 {or an IM1T from the processery asserts INVE + GO which causes
a peneral tesel of ke TMBL lugic ciccuils. A geaerad reset of the tape transpott is covsed by CIET
wlich 15 gaserted By any of the fallowing curdilions:

I. The processor asseris TIT,
2. BOT iz reached durittg 9 space [Cverse operaticn,
A OPT s amgerted. . .~
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A 5 E Hosle Seguenee - A PR buos eycie 0 ininated via e WP seauest logic. The request lopic
[APETR  T LA o O R T

L]

ST,

LN

Pl

I Mo fnliniting weesdician osists,

Y The mgis i anehled,

Ao MPH SEE I3 asscled.
The .'r."-|ll::.‘:l.|-!=_l_ii-: voanhibized OV ERFLOW (11 05 troe (the desired mumber af date records have
alrcady koo droacsferred), BOGL o NXM is e rom the x5t NEPR request. o CRCS or TROS e
asserled (CReTand LRC chorceless are ol translesred o memony), The cequest lgic B3 enaiied by
EVEN CHLAR T8 which i wlways high in narmai T-track or -treck wods- ol vniy hiph durigs even
claraiter rasslers incore dump made. Vs in cars dump, Lwe characiers ane resd from {or wiiiten
pala) Lape Jor eazh MPR hus eveiz, .
The resquesi fogic is sol by read sleabss veowrite strobes (RDE 4 OWRESY Fam the lape bansport. T a
wrile epuralivi s Pelng edecsio] (WERITE DATA ENE Loy GO STROUT 2 (1 irigeers the dirsl KPR
e ovle s l':'.-:}i'lr:-.i wrile sirghe is nof geaercled unul e Niest eharacter i3 written oo lupe.
The request logiz asserig MPRERE {15 Lo e Unibes NPE acoaisitien logiz whizh oequessts cantrol of
the Unihus by asscrring BUS NUR When the processer responds wits 3US DG T the sequisition
lapic #saorig ALES SA UK and Le processor responds by nogating BUS NPG N, Tie soguisitian logis
chocks Far LS ABSY irue {hy some othar device) a:d @700 Gnds tbe bus {ree esserts 505 BESY
lindicating bus inasiership) and NPE MASTER w enzhle ths WFA masier logic,

When 1he NFR masier logie is enclled the Tallewing sotians oceer.

1. ADRE -« DS bevores troe and pates 1he addiess cerisler end 1he twa extendad addres Bits
af the cocmnund register ta fne Upibas as BUS ADD - A7

2. BUSCD-C1is geted to the Unilbas. W a read operatian is to cozcur, REATY &3 tiue end RS
0= CLare high, M a weile operatian is commanded, READ is false end TS CO - 1 are
bow,

. Il the trapsler 15 @ read pperation, DATA - TS &5 asserted snd gates the character in the
data buller ant {o the Unibus. ,

4. Another oatpul froo the tastee logic enderpoes 3 130 ns delay (e allow Tor deskewing on
the Untbus addzess lines) and then szts the MSY N fogic circuit

The MEY N fogic asserts BRIS MS3Y N 10 the slave device which Lhen returns BUS SSYN Lo the
IMBIE BUS 55Y N becomes 55 and iz applied Lo the cead und write terminarica ciecuils. 178 read
aporation is being perfarmod the read tenmination cireull asserls an inpot to ihe termination OR lagiz.
la wrale aperatics is being peiformed (RTA1D Talsed the write termization siccoit ass=ris 13ATA STE
| which underzocs a [30 ns delay (Tor inpur dacp deskewing and ien Secomes TIATA 3TH 2. DATA
STD 2 Inads the dara balfer with the inpuc chagactee Lhat is 1o be written on rape, PATA 5TD 2 alsa
wsserts an inpat o the terminzior O logle, The asserzsd output of cthe 03 logic is delayed 75 ns (for
data deskewing inwe the data buflee) aod then Lriggers the NPE clear logic.

The NPR clear logic assarts PR CLE BASY which resets e NPR reyuest bogic and increments the

!.'“JE- address register and the hytefrecord counter for the zext cheracter tranafer. If & EPAsinE aperaling
5.4 propress e bytefrecord counter is incremented by LROSTY and ne bus cvcle is involved,
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hus g fip-llep is conditizoed toosel I anotiwn NP t vrl wommrerivd o e MPR ronuess _Ing_ic:
Lelars Ui ],,3. r iy resed, the buy prant lalc Aip-Mup wili senasseriing B {I}whl I3 curn asserts S04
+oER Lo the Crar I-::uf.h,. .
e %Y ?cm;::ir Deopnat rgeet within 20 e aller beina sot, SR aeaaecly and rermisates te tins it
by asserting s termimatinn OR logie putpul, MM also asselts A0 4+ WNERM to the erier lapic,

.60 BUS NINZOUT - an WFCG [rec: the processor 3 passed Boom ane systein devise l1£:| uiuthes
daisy-chuin Cashivn woill it reeches the device that issuen tne BUS NERCA BLES T €3 Th reeomived by
the T AL is pare:d Tack o the Unihus

b, MR RMASTEIR s trwe {THMELT iz presently bus oadstery, or

2 WPRE EMT 3w False (TMIEE] did nal iszus the BLS NFR el uuuécd_ the BLIE NPG ),
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WEIT-W1M and the second charaater is wrizten on lupe. The low state of EVERMN CHAW STH inhinis
snather W IR bus cyele. The secund weile strobe wilk set EVEN CHAR ETB high cnabiing gate B once
apain and trizperina the second WPR bus eycle, Thus, the even character strebe logic disagscmibles ihe
ipul data kyte inte Do 4-bic chazacters for the taps ranspart while mhimbing ac WPR hus cyele 0
the odd numbered write slcabes.

6-53



T

— hed D R e et

g R L S

Fhlt e

e o e o B VLA e e R B A T R s e 1 bt T A N e e R T S T

. .
e 1

x

i

e e T A

-

85T Treceseor e - [Da nrocemor wrils i3 being cveecied, RUL REAT DATA and NT'R END

(1 'y, "_|||-_r|_;k_|_-_.' ﬂf.s;’:'fi!'!:'j CRL L O TE W ETIE 28T el ":':.'-I"ifll:" 1he Tovw ¢lata :..I_'.-'.ﬂ frahi Lhe

Linikes e the ouiter cogision, SLOT 4 00UT LUl assorts (Parnnrash L0310 in tovn ssasshing -
TrAa T BRFR VI L, 2 wiien wodds che badier regisise il dis inpei oais.

L
T

.68 3L Datn Beady (T puees =24 aad 82257 WD R wile Lupe trun-mard st be Livs i cnnbls
the write Tmpee wiihin the trenzport, The write deta ceady logie sappiie W0 to Bhe transerd e
i, praper aannizines, and agsucce g mintinea recard leogly of ilucs charaztors in noninal i:]’::rilf_ﬂn
ard Ty chareoers nocore dway, Alze dunsg ears demp, when OVERTLOW (1] ozcurs, Indigating
hat tke leal chereoter Bes hoon brensferoed to the contraller, the gl held: WOR Lo jor 6ro mares
witte strobe L s il tie sooond Batlof the last deta byte (o bz wiittzn on ths Lupe.

W iz agsorted rree by (le thicd stame antpat of & Jeslags vovitel o by ths assertzd oniput ol g 5-
inul ATDY gars, Whas ¢ wrile operslicn 35 initisied GOPETRID 2413 L s assericn amAl Toseln dne
ponznter. The ind snae aurpess of the counter assens W vie s DR gade, DVERFLOW {1 H s
fuize, cierehy comdiliviing the firs stace of the counrer o 3o Tic IFi3r_=_..'l throe wreile strcles sclotue
vornler £eaes i arder, The Caird welic sirobe sets the ihird slags causing its cerpal b ths SR paie to
aaserl Highs however, the ANTE goie i aow caabiod and holls W B R v, Mot thnt WA s helil crce

for thres wrile strones regendlsas ol e state of DVERFLOW (1) H.

VWlon the desired e Lee of eliavastess have been lranslecred to tppr, QVERTLOW (1117 pocs G,
comnlitioning the frst staps of Lle sovnter to resst, The nest WRE vivaby resers the Tirs stz shitiling
the AWED gale causipg WIER Lo go folze. I CORE DITRAP s aoserled tha AN pave wili now he
inhibited oni] the neat W HES srrobe when Lie second siape is meset. Thas, in veie dup mods W3 i

Tielel true for ones muere weile sirobs after OYLRFLOW (1] 1 asscrts,

CoLl + oW1

1FGE-IE) = o :
nro 11 ) -
SR RIS |
2 6 .nn]  PUR GEL Ci) d - | —
WHT C6Ta DR L3 p————1 3
LTIG G-131 .
COnE fke | '
(1 n
1532 b
- - | 70 TABE
Trhs AT ]
u] 4] [ ]
DuLCNFLZH M0 H |:'.I I:lg.--:ll J;Jﬂl
CFG.G-201 FUAL T 2GE STEGE
. [ . b (53! ie Y
: [ oo I = )
. | -, o — .
LW TAPE wkS H
TNEREFTY T T |
asrGht 2111
‘rln L'l-:.;ﬁ ._—ﬁ --'H:I—- ---I-- L) -
HOFF: h
Era gulem nporenl=pain efar B Fesmriray drmidinge
tonlzizirg coreapardien Inqis. i1 aar

Fipurz 6-24 Write Dara Keady Logic Diszram

I.l:.

P . - . H 3 " | N . - " . - e . 3 H - "
B et L it NN P - A DLLARP I . ot S P Y P S L Y R T T L TR



[

-

;
y
E
4
8
ok
]
-Iu
,
b
4
1
i
.

S )

R T e

Wi —_— - _
1 /
A~ Pl Seais, il a-n-h_ll___.r L ,
b oi¥ .

DUCETLLW it DM ——'i——'..'—"—']'

|2l BTHSE QLT H ! e e e e R
\ .
Lan STACE CUT 11T ——-—-'5,-—-_———— e e e
Witk ll' o ]

laTRes" &KL |.<-'. ’ [P I|l
TOTRELT HTANELY el oy fasRaCiTlE o -

/

wne e —I’I‘.
1 DGR [N | . P:- —_— G LG AACTER S — -

Tt —_— . . 11 -4%al

: Figuicd-25  Writs Tute Resdy Trmding LHagrain

Crir Lo Beedbuck fiowe the second counter sigee to the first, teo wrile sirobcs 1auss gy (to sei th
secord stice) belnrs the ficst sipge can be reses, Consider the cosc where OVERFLOW (1Y 1T assers
after the first or accond wrise soeobe {Fipese 62237, The Dicsl srsee will resed 0a the thoired WES which
alsa scls the 1ird stage. 1, in core dusg mode, the AWD goie halde WIHR ire wntil the fourith WS
Cglrirker wiich ressle he second stegs theeehy negating WiDH, Thue at Jeast Foor weite strobes wee
|f_ visuredd ta core dump nperatian,

@

( 655

e T S T T o P P Y S P et

ol WO



-

B A UL O S SRS o PR Y T P L ¥ S Iy USRS P 5 A T TS S S .
N
.
.
L - (v

: T et o
' £

t.._-'.;

-, P

"1'—'? — p—_—

i ' . i'_:-.*-TInF?T:-.: o
e Ll S e 20 |_ S 0¥ |

X _ ,..-""1""&
rLves Cinn Vb [T .

_ S -
;-: | Jf") H‘\H .{,..Q s ":::-l::um ——
fr . _ H;‘-;/ — \"'\. e

!

| S - S N | TilELtS

' b T Lisa B8 U, © AL | CATTRE SRS [ L FE S OUT RIT
i : A

: P e e i
L |

I._ u\‘\‘\‘ . i P Ll ey
' ! P A — — o
e P H'II_J . WUTR D
v ' E'in ":}-'-— WOz T YWIIT AL, .
i - | — |

: Lt .

RS

[REAT RIR 11T 8
ETRT=El

:

1 E¥EKR CHAR 5T

IRERM 0 wiciTE
STROMAFI L

; l I
:_; ’ . 4 ' ) GATE & EMEBLE LY

N

DT s
——

£EL LY urLs SFL I RYTE

% WAILIT £ Tssd ¥ Te DATH

EELECTE Il 127 SLLECTS L rs

=,
S ema.dan,

(5
I
'

nATA NFR 1M
o n?

L

SELERTS RATA sk
(ST HIT AT

el

-

T
L

DATA, M
. STRE N

bei= i ian | ]

FIEEATY T
TAITT STRANC)

yed

DATAEFR ST T .
ORTREFIFEIL2 F EYE™: CHAR RTR

LEar LY

. ju-Lid:

Figiae 520 NIFE wrile (0471
Fhow Diagrum

a0 A ot s e il S 2 o L TR e b T

@

6-57

i

[



b

-

S

fi el e b T e e

d.

bt e T L e

S e Tk Gt e S

e

e T - I N

=2

-

I

WA

R

[N TERRHI 8 T

- . - - . . - . v - L.
AL e e et i A e L e L T e Dkl

CORE_DLHD

00 STROCE B oo

LF %, G=|5] =0

[P, G 1A -

[FIG. &=1a]
] n. 6-1C0

3

TG ST R

AN

;M- O = T

_ELET A ZUT Lo

) (LOADI DATA EF3 STE 7, 2 DaTh DUFFLE RE
— : ai-E

Cus ngd - i1

TRt G 13] —mmeet

FOH TAFE TREHEZFTITI

oLtz vt
STEOZE
foangsr LG
e N R
s .yl

B A T PSR B A T = R PR S E R L - LR

e e LT

THiSH wHE T LT 1IN

[ P LR - L AT

oM

1

HMIBUS

»» ——— ALCEIYERS

NZTL

[0

L0 = Dady

CgE -Li b

PEnipgzgtlons i0 porenlnasis cefar b aisgaddiag druwinia

sardnl=ng

cormspotding lopis.

=5



P = .
N

-l %

LML L

AT

L i T e el A

et

S

v i et e e o e gl S T T T 18T T A TR AR e w I 3

T,

e e —

LE !

By
-~ TloSaTE A
q 1l

ATH EFT QUL T G-7
’ . : N T

-

- Lhis u
FERRT,
I0s!

|:_l.'-.'.'.r. a.-_-: T MT =3

i i 8 o e "

————

— ] i

Ll7T-alg

HA -

L —

I-rT .
atA O7F OUT CiT ¢, C .
—— - H

SATE

AT
dal

LATE ZF vt k1T L7
- -

NETA A58 OUT
R P-7

—

'RIGTEA CKTDY
i

= Dbaj

i DaTa EFR OIN

lB.’T a-v

-7
L | #

P, 2

|';5-E'_ Hl BTTE WRITE DATal

WO, WO

[ S T P BT N S - LI LA P

]
. WDT-Wue

]

. _'.'.'.'lr- WIT

=

== [P 15 E-13)

|Fles, & =13l

REan '-I:'Il ot
d Hi'n F
el THA
. —— - .._p ==

L L BYTE RRITE DeTa]

—-—

ozl

Ml MEAG 1A74)

NFA Eha 11

=110 Tam

CRANFFIATI

i
T Eiil:iitFI'.F.E-E'.il

—— [FlG, -23)

|IFIG. C- Y]

in- a1y

Figure 637 NPT Wrile {DAT)Y
Glock Tliaprant

G590



. m o=
[ P S

W mide

fa

B e R I I e W T T

T et W e e e

LEE

e

CRETE B A

e e b e

o

e T e TR e bbb AR A T Lt 1 A Tt D e e 2a T el T A S T el Pl ST s el e e

G Thone Dain | Bimeees R e f--?.}]
'I he done leghs senges Lhe complerion ol an operalian sitd |I-"f"-im*~ ta assert control undt roady (for
gl r izt |‘|"=_| whie] fovas 2 Il'l"_'-l"'ll:ln r{‘.ll!.‘:!.:.' L bizes I%iC rept '.'l-" !

Lo s snerdion seas being r“*'ui- | AREY Dy Zwgnifies tie wumpens ool e onoreiion by
pasniine whep toe -\.|I:"-IF|;'L. nenkes af .r“nrr 5 -1.:-. [EEX f-'m_mrl aver. T4 read o W opeiaion S
bofrip creculed (SEAUE fodued L Saby ceion of LECE0 shealiics the oprratinn i aver,

I=: both eansz the cons R Roy de sot o el LEEFME G LY s maseried, I ERE {1} eomens .:urira_E.: I:I'::: Tper
piac o done s=ou ginc will b Lrivresed before the u:-,:n,ra;l-:n"l i cempleicd. Uerlain etrors wiil § TR
Gn -!1]:-.:-|.-:l|.I:II'I e pEsesil na I-'I:-"rxl" ':IJ_'-‘. Il afy| ::.t_':i:._.- ack dpentoc, Crebest gt wail el o _l.l..-ﬂl.l Cation o
terTainale narmati. |:.l¢"" Pacymeapd 00.7.)

Wher IMOWE (LY assorts and tho izps |::h|:|{l.|"i: QaTheEe T i slop [TU[u [Il.l-':_,l rhgmr IR ‘:'ED_I_";}
wsserly i Ton msserling (OB HEw OMT w the l:'u:-_ll]'.:-Tu;r. Loggiv wandd BT CUHE o the nprrabon
sharl lagic.

Same candiiiogs fhat will asser, DOMNE L.‘!l:,,m. YETN widhont waiting for TUTL L Lome 1r0e are

Arcillezal eammanid [ET.C (5]

Heaching TOT during & space revetss apeating

Reuching GOT dusing a rewind operation ibat was snmmanded by the prossssar
Pezzlecting the drive -

VWhen the transporl sterts 4 rewind from o losal command,

H e e g —

o-61



N T L

e AR e e T e e T

b b

4

Y L

T Sty S e,

-

B T T B e LE

LY

o e s e i i —
¥ e H [t | i o
b, mLH _i o] S

=

P

"'"\, ,J""f S
'..h"r‘__,r
TR

R S ———— .
f P35 1 Frm Fik'y nnaT

CLR [HL L

14z

LR |

Fipure £28 (peratinn nne

@ ) - Flow iapram

£l

0-63%7_.



=

F e oo e e =

l o 1l

et g e el

[WTUIT L EHIRL S
111

I T Mo CE 5
l L5 i AL ,

T T

- —— R
a

T

e

e i — T



T R

oY QR R

[

E

i 2 it v 5 i T

2 i Pt ol

v o e 7

=
i t

L3

AT o i ER s T R it e 00 B i T

B R o e B

s

T S A 0 D T L R it S Y

.
£

e

S mr e e e I i F i T e B b T e e B i e e P i B T e e -

Jpr—
I_, |;r_:.|i-|:-\“:| —— [E [t E-lfl—l:ﬂ—
Rk iy L S __£|‘-'3-531:'—‘r oy M E e g
- Fics 1EILL A
i : - — ' g
cae | I_-_- }u_’."l _Ill.;r_

|: (WHA % | SELP | A =
¥ :I - Il\._ - p———r e me e . . c'!l: TL_ EI.H
TRF TREHGTIRTS [1E i"**'j_} FIELE A

—

&

VA3 OU ——m
triz.g-igy CATIOELE e
HIALE REEL { by TUR
— | I!'||I;- -

THEYRED]
iri5.2-13) I

- . o 1 i
: (533 jom T imary PEEAE ene iy 16—
IFit. 6150 S R _ ' :'
O0HE
g FF
tFls_g-3); oA s
G0 v WO -- (FIE. G- 510
iFlE G-15) — P T e CRESETI -

1.2 (1)

[TiE.E-3|| —————

ROTE

-[l'il'..[ wailenn in purasivaziz sater 4o eaQiraaning £molegy
czaroinlag ol wekpending lozlo.



LI BEEPL S

ST RTCFL P

- -
L L L b L =

= IR ALl

-,

eI ¢ B Yo e 1 e e B L

e

s B o s

s

T mew g | T
| BETLN Y o 2L Wi R EL J;::q PR
)

il LONE
137 S ELATED
o5
[{oh|

/

[

11=-4-21

Figose 6-29 Operalion Do
Block Diagam

665 .



NN T

e h— [

P

P TR,

sk ki

i RS

b i el i

IR

I'.

[P 3 R s .;T..-lj':",:.-\;.J._.';.\,.

=

[

i e el Ll B A

L]

WD T aaal T daTtat . et e L

T 1 Tarpgm e n 3 ad N1
T |I:' A cigawrse I"' Saf e woinr o |.|||.|-\.- iE Lhat -\.'-:|l|||'| -"-1 within 1 ":-"- e, When e |'='|'
O L |. sais hi L3 in e cormmand vegistor and brigeers o odane srouence. L erron consivinns
I BT = LR L N R s s those Lol coanrl TR (1) boenediaiely avad anart ke curgns
aperativs, g thoes Tt o o T opeTH O fo e e e |..J.|||-.|!_E-'. [iv ihe farter gase =S (Uil
L Srom il fEe e 1an ab RS

Eereee sl abert gn opamalian ane
[
piit.
[t . -

BTE

Errars that allow an apevation to crmizars cormally ars
kLE
LRk
'E
Tarr

Frni af Teps Dores
AR end OOZL arg ermor condizions b..LL arise frocn the cecentian of gn MFR D25 sycle.
FE i amserled andes ibhe faliowicg cirowmsianoe.

s Wehan the 11|u--::~.-"| Atternats ta pooess The comenand rm:ik'm' wisile thee zangrailer is busy exoee-
uiing w caomzand (SEL L QU aseerted while OTR THID | s Jalsz).

# When an on-ling iz Ansqrd is deselectad while po opsralion is being exesuted (BELK mopater

wehile GFE LIiWe ana CUY TR T are Tulse).

® The contraller attempis to initiate an operation on a teselecled ransperi (G0 STROKT 201}
asserls whils SCLR 15 falze). '

® Ihe comtraller allemals be initiale a wiile aperation on & wrile projected teansport (O
STROKBE (1) usgerls while WERITE EWD acd WERL are fruz),

BT s assected whes a eead strobe ossuss during the gap shunlown ar settle down periods preidsd 2o

HOeE ., MM ar [T47 erroes exisl, (RD5 aszerts -i'rLEJ'I sither SEWT ar CSD is trne and the fellawing

are False BOEL. NXM, [LOD Gap shuldawa is the period herwsen the erd of 2 9ccord pnd toc begin-
. ming of the setile down interval {Tram the assezlion of LRCS to the wssertion of SOW N,

RLE {1}is asserted when o readl strebe necues aliee an overfiow condition has beed seased excsp? ifihe
road strabe is g CRO ar an LRC strabe (READ ST asserts when OVERTLOW (15 is true and CRCS
+ LRCS 15 fales).

CHE {1y ic eeesrtml durinn o read or g write aperation when a read steobe vecurs aod 2 CROC errar

L

exists. (T35 assarts while CROT and READ -+ WRITE are Lrue)
PAE (17 s essecied duging a rerd or 2 write operation whar a sead strobe oceurs and eilher a verlical

parity error ar @ langildinagl redandaney check ereor exists, (RDS assoerts wille cither YPE or LRCE
i brue and READ - WERITE iz true.) -

6-47



R T

e

F ST PR I L P

[ TRTRE I

e e R T Lt W A e AR S i Y R e R i T e

e

Rt Bl i W . s

- '

EOFE (11 s agzorced when e Bis mork (F3Y) 08 roesiyzd From ke Lepe Lreospart,

. H 1 - . - .- - . ....-... R -
Anemid-al-tips error G paecied when Uhe end-al-tagps ainoior 13 sceand GUrng o lranapoil operdlng..

athzr thin rewdnd oo spaee rezerse GO07 aurers when HEWTHED ol 5PACE BV are fons)

1 - L !
! Vo [ '
G-t

.

%

S



B e

N S —
e ———— '
: | Rl
ans: -t | FLia _J l
i I —_— A

-

P

okl

Pt o B T A, TR R |

e P

sl O o P s W L e LT

s

sl L o & i LA

ven
. . - LREE ‘\:‘:"“'E-I
Py -
<j.-"' |-:|:_-'-.I:-' H"--. - "-,-,-.-
FANE e -
HI| J’J
vEs . _T.
T \ SEML OF TANT
CnE FAF1 1 ] l —r o, i
1 I !
-
5 | 1
P
Hl'l ) .
LACcLO
VES .
E&lL oM

+

r _— - -
ENA L1
15-HE3T
. Figare 0-30 Mezor Sequenee
@ Flivw Drmgrisim
G600



LT BT LT R

[T T W

g
i

- ead s

—

e T
o P

AT

S

R

=

Tzt Tt ol e U

o VD e O e s PR o L T e T

F

T

-

@a"-“u

AT

PR~ e . — CERTrarTY - - 3 L] -
T e L e T R

GRETY

u) 1
ILLLCSE
CHakkD

It
|

[*‘i G4 0

=4
HEITE

o
—_ 1 g A

=18 AhD S-E4)

——am

m_ T e | LU
LMHES

55T

ek 1l

bPﬁ AITY
ERRGA
EF

g 14l g

: ¥
LRCEET] H

(Fifi Rty .

LK

ML
AFIG, b= 5] ===

e

B R T R B

e LRI ]

e e e (PG, 515

NG, G-t ANE
s-tm ]

11-341%

Fipure 631 Eeror Sequencs
Elock Diagram

a1 A .



4
1

Ly

LY
(LSRR ST

EL

PP S, S O I LIRS PRSI PR LT S 55 S

@f‘"“

|
I B PP S

e T e U T Rl e 2 e e e D Mo e e D @ e A it i e e i L sk

o lpenpd Ty Ceele o Fiwieres U DY B
Aoppwrterrup s cvele i5 Imbaned iTohe verrenn emadds Dl (i 05) in rhe amnmaesd registec et and

wipe aen el L Tl tn s ponnis;

CRUT TIENY R wxaar s o s doe Lo,

e

e epe comes b oa siop CPUR avserls) alier 2 rowind cperatizn.
3. Tlie praaossir requssts Ol inierrupi.

he setting, of the B nterreet Tin-flog ateris the Dteoropt secouznes. The Nip-lop s set via a gate
enmhled by TRCT WG 5 oo the comimzand registss Tl eiize gats g comes Froa: e sot bter-
cuny one-shigl ar fros the prosseoc TRe soeimropt sne-shet s trigeered oy GNP OMD from
the daie Tepic G oo intermet bos apcde = i alrzady in progress) orowend 1o W57 TRISPOTE Steps
{TUR assaresb aller o rewind aperation (BOT s vouzhed whan L RTATY wod RS sec woacl, The
processo iniiale inteenpl is aeromplished by Lhe procesier 2ese.hng LT L OUT LD and Dk
alisr it hiag sot the nterrupd won Db e in ime ramesml resiaosr,

) =AUE

Frroesanr Deilintion of s interrupd b5 dune Tor spee
cial sofisware pocpees e 9 Hot @ marmal necs-
ponkcs of TS TEDS epoerslivi,

Wren te BE inierrept Min-Gop i sel, BROLND 1) asserls cnabling the Unibus request logic. The
Linibus seyuosi logis resects BE OUT whizh becomes BUS BRX w (e Usibus, The vaiue af K 35
datarmived e ihe nrariey iurener, and may be £, 506 or T{usually 51T precesiar 1oapanas o e
s reciest witlp LS BOX 1M wnich hecarses TG0 [ aind enables the Tlaibus :-'~L5'-'.|'|."i5i1.i'~.-"|'l :-'J,I_:.E-':. The
Uniaus aegquisition qogic asserts BUS SACK e the prowesses wiigh respocds By negaling DLis BN
TRl The ,;|_|_:-,_'||1::',i|':._':r| i:,;\-i',gir. chiecas For SR ZEEY {0y some ather deviez) &mad il il _rLI:I'iJ.!'i the bus fros
geserls BLE BESY ra the Unibue (indicatizg bos mastsrshiph und BiL MASTER e the intserunt
citeuits. BR MASTER Secamss U5 ITWTR &nd is placed oo Lhe Tmbus sleeg with BLA T02-DOE,
therehy commasding the processor Brimiliate an wieerupt rocstine starting ¢l ihe address spesified by
B LS (025204 [scldress = 2243 Pragesser accepience of this dasas is indiceled by its assercion of BLS
S5Y M ta the TR, BUS 557 M hosomies S5 M amd triggezs the interrups doane topic, The iclerrapt
done legic 2sseris 1T DONE 3 which complates the interrapt bus cyele by resstling the inwzecupt {lip-
Mup and aequizition circails.
68 TS BOL OLT
& BUS BGY M fram Lhe processor 3 passed Mree cae syetem devize te snathier in daisy-chain fashion
unti! it reschas thz devies that iseeed the BUS HRX. A BUS BGX LN received by the TM B is gated
back ta the Unibus as BUS BGX OUT if the consraller isnet making an PR hus request (BUS IR,
falsc} (INPR requests take paincily over all BR requests) snd one of the following condilicas exist:
I. BR MASTER is truc {TMBLI is presenily bus master).

T BRINT (3 i fulc {TMELL did not isue Lhe TUS BRA that cauwsed the BUS BGX TN}

=73



TN oy R b o e BT L o S TR S N R L L TR P R R PP S~ P LRSI S P T

I G o

ape

- o e e 1

..
. i | |
- *":"xh | —— J | —|

H by
[ L =L SR T 1] -~ 1
! P _,_--] .-vff;.'\-: v ::HM""- 'rr':_i

Wt _ .__._-____..I Ml
i r| BIITI DT LD | i

o {
L ’ x\"P |
) - //JJ Sl ST Ty '-.'Es
- - LTCIE
VRS RN RERS H
1 rA
; HU’H/’/‘

[ERE LU I |

P Iy

TR

-

e F

P

E 1 -8r0 P2

wES -
f
_.

- %

-

1 Ut s AL S& 0

l EE 14T Hi J B
T h—— = -

3

S AIGT N S

4
u pa— B
L | BLIS NRxe
o r—
RACE I *rs ¥
LR W

TE|

1 PG DGE 11

W TR IR e e B T e S A S e R T i T L

A R

-

]

[ L T A R AV AR
. o
i
~J



R T

r -

5 [,

i INT JCiH: A _!
r___ I

: mmi““ﬁ

fi— P4y B
1 BF Y AGTER

e
(NIIHRTITHY
[T
1 MLEE PTT [

o R T

: )
CiavE
I = Dy FF . -

— ———

TN LI

FRETEL)

L) )

(LT B e

fi— Ttk Ir HII.':.gnP."
B % AETEA

——n
! A g

LFe el

i L

4 DS RACK

ElG o
L ui.ow

18LE =¥N

ZVALC

4,5 B

11 415 ' {r'
Fipure 6-32  Interropt This Cycle @
Flow Dagram

e e e T T e 1 o A T e e S

b=76

i
3
&

Y



1T ER 12 . . —_— .
BT T 10 e )
C i3 o
B [ B I R et
—_ | .
- K->y |
. IHr ==:B X . E- ﬁ'll | hTIRIPT ELROLE
|::|-:| A
wEATT
THI. -c'-ll'l-— -

I::?AI: |IL:|T_:I|- :I:" '_L:' T ii)_

TIMT (I ITRET

(2] EE _.'_]
1
KIER v 057

FF 'E'l'

AT,

o et i i e

R

j :\: E |r|=-r|u|-| CI A R R R
TEA TS __ﬁ orT =l ' iy AL
- - . irm
3 " SFIE. € tEl i RTAY. =

(_ v KESE' ¢
i 0
' i I T HEW el | H

% Ik g-3% —— - - _—
H -
: HaTF

e goc-ar: i1 pegiathatas oulan In iginaesl=g éraxirga

. EaFrallang Lerraaarcay lagls.
i
§ n o Kwd BoLarT.
e

ey

DL TR N

;
.I‘
i
T
#
q
5
E
i

6- 77

P T U PR



r. HES ] I R F.LLL B A P A v e T I e | L L

l . . .| — _-.L__.-"

il o e s

e PTLY LT

L% h

" ; £ds i BLE EJu g Rl
ED :Ih'l LaCH nasy ETE| awi-Taxs Pz

_. e P P e o — --_._-I -
| L | "'._!__L_.'_'.i:'_.';;' | [ SRImTTE '

P . -
dEHILNS 1 SIHFI BT JEHI'ERS

...... L | MRS L Insy
I T R

_— 'I|_m|-;h |_ .‘EE_'H"" BE_gui_

B RT 10

ma A [
iR b — AP

INTF =HL - |
P47 BiORE B T ur 5574 |

PP L - - .-
s Tl el s i ot T e e P e

o et

o o e e i e ol | T i 1,

Cidgae

ST .

LO5IC ‘-Q_"u
[ L .

—

n=00a

Figun: 633 Intermpt Bas Oycle
Eleck Divgram

S



TR - —
..f-r;-'r -_]'."1 _ e o |..-:
3 |

T ,_Illll_'l_l l,_,. e I ["'.,- Fr—— P |"| P e _ _III
!

_ﬂ/ / [‘“ SR P _;’/ R

LALL By

TLAH —i_-. . i ——am |

ECWk Y

O IR B

BTE J'II [
TTT*IL }//?rr'r.-a
MTHARS ey b \

Ef7 H Y Y
LI R L 1

e A e
N | —

Figure 6-37  Spacing Forward Three Regords, Had Taps Frror Appeacing in First Recard

6-60

T - =

T



e s e o e i B e I

By

T T T e e R T

(LR TR P

vt et et

Akt g e MLoakaa

ar i L

pobi gt

. b R .
eV M R i Uk e e

At

L

P I T N F A PP T L T Pt L D T w e
Il..
™
'._..:.\;j
animy
oL REAET 50 — - J— ce— . [
“' ‘f'l.-z—- A0 —- 4 Lo -—.-|
|_1
al t i 1 J—
BIZ Ho——. —u—* ﬁ—ﬁ- —_——— e e ¥ o

I-_-u

NP SRE B — s --_l

| /‘{ 1L

BASTOH M e

LLR TAET k. i N PR 4

Kok JriEy | ] - —
| 4 [
ety boggrers [T oqEmiEs ipnite . B .

TR - —

( LRSS s .

=1
] k
{.“J.# LACE —. 31 — -
LKLES . -
r—=
- | E
. (-
LRCE
e DR B - P
L 1o
WRE ) 1 R . i L ] el I

Fipure 6-38 Reading Becord of Three 133ia Chareciers

i
"

b-5 1

Il L In



]

o

O e T

e
=

ol s

P

LR

N T

-
e

R Tl

B P VNS P

Ve

L LI LR

v cHE

FR% -

MEROINT R

CihoAEaY 4 —

T3t o — .

[T

L

LFCS

v ETH

H _I_ ....... .J-f-i..___.-,r,

L R
1

-":
— |
1

| Pe em——ralie=--

=t

e

.\.

— --\.1-'1.___]

3

TTTIEG

vy

Elad

Figure 8:3%  Reeding Record of $we Tupe Charactzrs bs Cure vamp >ode

653

P ™



-

CLFLAnY
WRE

Gl ST0SE EM
ki T H

Wi TER K
LI aEsY R
r.":l"-:it TTTo
ouLEr i K
W

LIET ]

LACH

CR: ERADT
LGS

LR: ERSDR

¥Po ERFLA

i
li;
- . 'L e - —
y

TIvITa

e - -
qre
[ ] L
1 k
- Y
[_.u_.......--l_
- - e Y .
' P i
1
- - I
[
- o - - e
r— r=1 r=" 1= " | |
L ! 1 [ L] [ L] ] I I
- | 1 1 \ 1 n , 1 I,
- T = T . !
hl-CHad

Figure 60

Writing, [Reeord of Three Trata Characters

B-#3



e em— s —— —— - —— -

T LU PO

.

[+ I T PR I

]
re BTN 2 _.II.'J )

h .'I. - [ - . -
|| h _.:I -
CoCh Siak oo f ! i L_-__.-;_J
/ | (F e A
h
e 1 _Iq_lji__ — _..l{ —L-H\-——TJ—|—--|U— ———— I
[y ;-
yid TH ||_I___ il L - - _ —
[ .
| |I|rl I|IIII
cholmnsy __ﬁﬁ' ! —_ _ e
H-sre '.".‘*.--'-llf::-.:-:-:l-:u- o |'_ . . L
)
W Th _||'_3‘"‘-IL.=_1- . _l] e
I| l |

\ — ;

CVERFLOW H —l——

h,
e e e ‘
l.'.l,:li!_j_ . \:| c——

|'-l- == W1 -ll+|— 400 pr —————pk e 0D g - "

oo L T T T o

B e e

Figuoe &-41  Wriling Fecord of Two Tape Charzeters in Core Dump Mude

-

£-84 | - )



. CHATTER 7 r
IDEEL Toen oy l I.'::.'l:'.r.:_'.'__i.l.'.:l".

' ) T Lomera_ [(figures F-1,.7-3 ana 7-2]
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i _ The CSET command from The cootroller trivcers o drive shart-nn segpran:

The: starleu]y 2ecuancse siensgln the Eriwva o start tho drive Uobkor ond

tntveducss aa B.9 ms dz=zlay for the drive mobtor to goel op to Epesd

[

(43 ips) Deforc vnokline o read or woite segoencs.

£ commande from ths controiler creept sewind, will assoe 8

read ecguensa fo occur. The ¥zpd swgxoncs Crarafarn dste

Fpom oha dwive 45 the MR%E5 boayd., 2 write ooemand (WRED) myst b

piderLed By the cobtrollsy 49 chahisz write ssguanou. I a write

r Cegnmund is asserted by tho conitroller, data i85 trovcsforred from <ha

- J;t' concrolier ta the dxiwe to be written aon tape [(write s5egocnce)]. Th
% dats writtaon an tape is icmediately resad back wia the read seguznoe.
This resi~after-wrlte frature allows thoe recorded data to e choeckogd
for crrﬁrs by the MESZE board. The resgd-aller—-urite dobap 1s made

avallable £o Ehe controller wheore it cezn be zcoccessad by Lhae processor

for maintenance purposes. Durieg normal poerabion read Szta iz not

H aceoepted by the controllerx unless a read coumand 1s assoerted.

When the read circuits detect the cod of the reocord o dxive skop
sequrnce is triqgaoerad. The stop Requhncﬁ slgnals tho drive to ziop

! the drive rotor and initiates another #%.9 me delay, Thoe delay ailows
the drive motwr to slow down to a stop before the command oporaticn

i L is terminated.
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7. Delwe Stert Up

A, Wyt Secainos

a. Bezd srcoacnza

Ftr will he helaZo)l e refeorenre Flonras F=Z2 anl 7-3 as an ovarvicow
whille :eeQinq throggl DhapLler V. .
LT E
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AM? and OR aymbole., It does oot mocesszarlly
follow that & eorrospaoncling gate exisks on theo
cantraller logiec pricts. 2he essartion of
inputs M =nd B =au=irg the assertian af
pulpn® C may he represented an a bleck diacram
by a single AND gale ¥ob Lhe engineering drewing
may ahow that several circdit siages are involwved
in the MHDiny opeéeratian.,
The signal namer osed on Lae functinnal block
diggrams are the nores nscd an the Eﬂﬂiﬂﬂ"ri“gl
eirenit achematics (08 prinks). Waere othex
signal nazes or aetos ate uzed they are ENClosed in

paraenthesis. T-2
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Fulsens Voo Lha slave hbuu. Aol Uros Lne 4 covnter ia chtain&;
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. ATCL dis negated £2 bhe Artrs bhms gsidlay WaT OLE pul=oes

i from Rhe delwe fo01 the wrilse seduence,
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iy
guacrated orioy Lo writine the racord. OWHS orx BEWEMY, 4f ascerted,\B&F

—
151

thke croomand is CH¥D or CWEME an extarded interrecord gap is

input ints the deiay ceunter inereasing the 8.9 rs delay tlee ap?
aliowing the tCape to travel an extia distancs hefore the read and
write saqguencs: are enahled. Tae CPEC aod EWFHE iuawuls o tac

Gelay conlrter are via a gabe anablsd by RCOL. Thes oaly the

gtart-uy time or gap @pricr to the record I extencod.

7.4 VWrike Bogueancg  {(Figures 7-10 and 7-11)
7.4.7 Kine Track Hormal

T:4.1.1 Write Data

1 a write cormand ig aszaerbked by Lhe conkraller, WEBR will be foao

allc-winq the LEET j}l:l]t.r_: o &l LHbhie WETWING ‘F]i}-.-—f'lﬂ.:u:.:, The atuorkinn
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S wReTTTRE laads The end of roooos povaler whick 36 preseb Lo g
connt ool d. Mha & wfi onlypoh Zrom cha coraier cates T
]::-1_|]' s celi o
ol ezach WRTTT ATROUE puolse will:
.
to the drive wia the odiput gobos

b. assert CMRE ta the cootroller

o, pEserl DDLU to bhe Sriws ami o la the DRI ganaratar.

vertigal parvity is produced hy o perily gunarator which mannltezz
the 0 wreite limez and cutpuis o bLvus or Lalse parity bib scearding

the: rerlaz of 1 bits end wheeher odd or sven parlty ds wpeelfled {6

The write locic contaizs a plrovit e Eete:£ a =oro-chasacior
conditicn shan owveok pariiy is gpecified.  Such a coendition rezulta
ik 4 hlgnk gpare on the tape «whish can noab be seansed by the read
logic. Shonld an atioepd Le wada to write w zero charackter with

even parlbky the zero character detector cutput would zaserlk WRHI

thereby generating a t bhit on the Ghird write channel. & single L

from “he Ariwe Lo rroducs: LWRTTE STROSE palnnd. Tho agoevidon

latszh v write tota froo the gurkroller making DL awatilabla

L=

pmrr
w

it

character Eermands a 1 rarity bift wher EPEYN 18 true. 7The parity bit

-4
s

[ BN

15 also artiflicially genoratad via the zerc character fetector ouliput

which aszserts %ULXY to the parity write channal,

The CRC groerokar receives =ach data ¢havacter from the write channels.

REC pulzes eclocck toe generator whichk deweoiops the CRC charpebor duaricg

the body ol Lhe record.
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AL wrilse End o0 Resard

Ehen <o datz cranslinr hos beo. oyl ted toa o nmi,=o. Lak Negniog Dmget

-

Tho nexrl VR CLY puine soodoees BAITY LwhOZF whiez lasvchos vn bhe e,
i
S
Lagl a3 whergever, ond icones z 0p3s Tuide nad & SRL pulza. i
WL OODY ralze sloo rosets wbe WERIOTTES F_ip-llap. When WHITIEC nuogs e,
Aa UwUE pulzeg ko the conreeller zre inbilblited

ae BT pulsies Do che drive are iabibited
-, tlhier mod 0f recogd -:-:H.:'.:II._Q.:_' i onphled
WOITE STROSR pulsss clock the ong o rroord connEor., Whes +Lhs
CULRLEYN Fuashaias & ouncs of .'I‘C.-_'R CNAR ETET adtucrks and:
. awiteonos tha CPC cRavéicher oanbu the wriin ]_ina': vwia
the write Jdata 0R7 Do

b. ahuhlies the FOC AND gateo

Tie newn WARLTH STHOLET pulus “aiches np ihe CRC chavacter ang Janprates

AT,

g HIC pulse for the drive - recard the QR0 cherecLer. Th»ve paiTe

-
S

STRCEBEZ® lator the counter is ar 2 gourt of T aud aTail psserto QI ‘:.;,?ﬁ
CHAR ETLS which:

F. enables the RED AND gatp

L. 8RSnrtE LRAC SVHOTNE wia *hke panabled LIC SYLOSE ~RUO gabke,
LEC ETRCLE aEsnriés LRT STEB.Lﬁ the drive and rﬁﬁﬂt% the ¥rite data
tatch wp reocister setting all thy write lines to =uro. [The LRT
eharacter is generaced in Lhe driwve)., The next WaITH STE03IF GEEE TR
REC %o recoesd the ILERC character, and Fozetsz the and af record gounter

thorebhy inhibkiting any further WRITE ETF0RZ pulmes,

7.4.2 Boven Track Hormal
Soven track normal operation is idencical to niwe track normal ewsept [:

for the write end of record seguence. In aevesn trock ore¥uation baoth
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Lh: @ and Lhe H oiits of the end all rivcosd Soghinn are prencst oo oa 1),

Thius whes £32 Cowni.e¥ cresclhez a oeond gl 3 odbhy fens cond T kians 2wish

i oo oonuet nS T oan niby drook sporetian. Tha sewon traokh oen:d o of o roocr

A T2 last data charavier

L. tharco klaok spones

1. tho TR obiargchbo s

d. resat ane ol secord opeenkter o taerminocte thr

wrilc sogquoncas,

T.4, A Hine =rxack EFile HMazi

L S P I

1 LT
LIS

In ¥1le mark cpexation, EWFHE i frue and forces the write desg/0REC

ELuxE ke oulput oll 15 on the write liness. 2o Ll 13 are
latched uz in the latoh wp pogisyer they are opplisd to the suatpot
o, OhFMK enazlies gates &, T and 4 thus ouatputics an ootyl 23

-'

[(nine track Ll1ic wark) %Yo the drive.

CHED ia true and CWDL is falzse for & CHTHY commond. CWRET 22 luws the

SEYT pulse bte seb the WRINIKS flipeflap. Tow Elrst WRT CLE pulse gusex:

WRITE ETA0HE but, dvoe to OWDR Leing false, resets the WRITILG Elip-iin:

Thus one WRITE EZTROLE isg issued for the file mark characto-.
Mo CWLRE pulsies are roturned tp the vontroller in file mark operatice.

T.d.3.2 Write Fud oi Record
"he ®rite end of reccrd sequence [oar o ning track £ile mark is
ideotical to the write end of record scrouence for nine track normal

crxrepl that the CRE character is skinped and only the LEC chermoler

777 ' .15 writicm. The end of record
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rountelr cust react a ooonlt ol 7 bhelone z DR OCHR OATRE G- aRaustad.,

AT TRALEZ poin® Lhe seme copaitions axist oas In £le mine f:oaelk norcal {
Godoer Thae oz LT oharatter J5 rooorcdan ane hhe write sadnesen i oo ;
ey

toecwinabed,  The pine track Tile rovh ond af »aoopd SooATnea 1%,

charactor ($he file wash vheeoctas)

Iy
[
o
]
rr
T
Ry
rﬂ'
h]

[

o the LG chazoeoihex
d. reset end of racord counca? to bsrminale
the write ssguencnm
.44 Sevar Twack File Hark
“he wwite dxto sogusnee [or the ssven tracik Fila merk is idontical
2 that fer tlic nians track Fils pazrk uxcepé Lhak TTR¥ 15 as:norted
R the output gakos vie the cnabled FETUE cate.

Qutpul cates now groabled are A, t, 2 and 3 Lhus

P

-

putsettdag an octbal 17 {seven krarck file mark) rta #he Axive,

- The ®=nd of record Eequalioc for tho caven track File mar% is ddenticzl

to that feor s seven track neormzl GoqUeEnce.

7.5 Read Boquence
T.5.1 HRead Bata (Pigufes 7-12 ang 7-13)
E2C0 pulses -from the drive assert COMP D STRE whiecl:
. wlecks the reoad data latch up register
b. Eriggers the read strobe ocne-ehot asEerting CRDE Lo
the controller
B. uSas 2 Bec0ond ouvtput From the read strobe one-shot
{CHECK ®OG PLS) to clock the LEC generator (ané the LHCEI {
flip-flap in the end of record datection sogquence, .@@ h

Faragraprh 7.5.43).
T=2h
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Ol M. hen

Tunmy tha read Zins

Availalble
AEAULES

ETE I MY

o ths: ventrsllos wis the reand

Gotran the mpx selscts e <

cankisalTor. When BTAGIEL i

R PR S 1P I -l o oy

dozing a normal daia transfzr} the LRC chanoacines Is outnun o the

contircller for maintonopon punbofon.

T.0h.2 Frogr Soeioglion

Read data ErS@-nhbT, FRDT A

iFiqueses T-12 andg V-3

Gohanksdd loe CTRO, LED and vertical

ity eroors., Tach fata character is clocked fnbo £hia SRl and
LEC genonrahsin By the Corcn EGnd FLE. At tha and of the

pespyd wha CRC chasuotasr is

Tpienkad Luto the RO napans

eatstiy the CRE-CIT, CHP oubpuen o ba wli serap. The €

grreT dnteciagr Iapks for ma

Kk gunorsaher o CROCSE find.

L a0t all negon whies GROR

nl)l yeowemg cenmpPracter dzraxm th

P
Pep ey

Lo

-1

TE the CHI gewerstor ouipal

ig frue, CORCS i3 ngmarved

te the coabrollisr ipdicaking o CREC grron.

Ip & simlisy wmantaer, the LES cheracinr £a clomkad iato thae

LEC goaerstor opusing thy LERS-LRY, LIP outpat to bo all xepsz. The LUC ercc

Aetoeotor lonks for ac all sero character Srxoo 4ne LRED yonerator at

LRCE imre, IC fhoe LEC gonorataer ouakput is not &1l zerocs whoen T.RCS

ia true, CLRIFW is

Clo and LRED eresr

gnting a forward woilon command.

aarnarke:d

aylputs a

the CRE znd LAD characters

EFOE »mwunt g 1Lruc

foer COROCT

Lo the controller incicatiog aan TRAD orrar.

ye eregbled only when the drvive 1o oxe-—

at the end of the reenrd.)

or OILREOFR o guasicerlk.
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. Foehh ddaba charsoier woverrieg daring the body of a racosd L olheckod

-
- Ior wertival pariity s2rroy LY a vrstical narivty ervor decesior eofzcamiel
LxX a parity 2recr is Senzed 2V b dotsotov UVEE s asszyrioed Lo the™
e

civboeal b OFVER 49 annlbhited Cordng OS0H and TECS bBlwon s no

vestieal parity chec iIn omgde oon the CAD Lmd THY GharSatyTio.

F.9%.3 Tile Murk Detaction {Figuras 7-T2 sl FT-=%3)

1
! The file merh dotecticon logic monizora ithe reed dula and oatpubs
: CFME to the controllsr A0 o 1771e mark is detected. Threo condiiticonsg

Eiat e mal bofere the recoxrd is idesticied as a fils mark. These
are!

e. To2XE muUsL 2 Len charscorsrs abd ooiy Swn clicracters

v L. ‘heth chorasters cuast be [ile rark casracters

I!_:.,
B

i 2. tha recond File mark shexeacoter murt Lo follawed hy sighs

)
i blarnk =praces : _ ) pofty
3 To Eeet candlticn b, read data {RenA-FRO7, ERUP) iz exanined by tha

4 .

' filo mark clharagsher cedtortor whieclh auwntzolys FHE CHERE AF a File eakh

: chatraclar I Euﬁseﬂ. A_fil& Wk character.fii?—finﬁ islnet_b? the
SET mulse at ko start of thae np&ratinnland then clocked by PESLO
Pl ses, Tha f1iﬂ—}lup iz conditiaoned o sc% ky FMIE CEW, via an
i ANWD gate, such that If the flip-flop is clozked to the resct state
1
E it ceanot Lo sel avain durying the current opcraticn. Thug the firse
; two pheraeters read must be £ile mark characters in grdew to keep the
i file mark character flip-flop 5ET .
I
I
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g g
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fnomory arsns The TOTUW Uase Lraligpe. L fa Leaatical Lo the T01E,
ig refevwed o the Eheosry ol aperslion, Chapier 2
ef L TOCRSTHMEE hapo doive sysion maivhengancs ooonaal {docomont

S

oo THO-TIHIGE-HEE=002% fov & Euncbhioaald doscriz=ian ! fthe U120,

“he: reader A5 2lso referrad wo Chazpiss 2 oof Lho mzoe manssel oo

goiallad Sidvashions of the fuocticoel zreas of the ftrznspogt.,

The wpaxazgrashs shab Pollew =2z oconcornes with bne dlfforences beofreepen
the TUICW god the TU14. Thay provide o supploascats o the T076,THOZ
wanval suchk fThst this macvaal tocoihor Wwiidh kb TOYEST™02 mavruval will

=

provide Iull cowipaan ol the T0960W tape drive transpovt. Prragrceche

.3 thoovoh 2,5 cover the diffeprsucer Sobwoen She TOT0W and TI15
transpoxts. Pacsgreph B.4 L5 an erratta for thoe TTIA/TMK? canwal.

It ligis mrrers that were Sizcovered in the T016 mannal and ars heing
uUIIEE£EdJ Lzt will lixely s5tiil ke in the oopy oued hy the ronder of

Lhiv preliocinasy mataal.

P2 itelete THED
The TIM1AY does not contein the THE? tapo controller. Delete z11

descriptivr thoory thet pertaics te the TR tars controller.

0.2 EddE MEILIG Interforce MoSnle
The ME926 Iuntorface module (covered 1m Chapinr 7 of thié catunal} is
installes fn the syszem wnie ol £he master drive, reslacing the Méﬂﬁ1,

MEI13 and MICI1-Ya modules. [(See Ficure 2-14.1
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FOC Reouvlator cixouii

reovlator ciroaie s shown dn Figore 30753, Rpwe
IR _1';-|]::-l_:|'i'. oo rr:-{:'ﬂ 17 za? 12 aof 1the T23 ‘.f-.:.-lr_'._'.g!'“.

-

“he cunigut wvoltass from pin 16 Ly T2d to Lyann- f
and [0S, which are spries rogulaturs woad Lo in:raas&h
ool GupLaixili |,.:_..-,' ke eivopit. JRemsiszsuars .-:’.'%
ﬁ I'BG inolueiwve @enss tie owtput current. REE in
curront lirit wmonitor by tho T23. As the currents

the wollage acroesn hY Increases. When the zelapoanre
cxsecded, tae 722 begins to turn off 04 and L, inm
et FLaw.  The gurreont dood kot Shtap, el instead
¥y level; thisz is ealled coprprent fald-mack ., TL ssmuros
ntpnt current never gngs cwar B.8 h. Eefer to
-4 weoich eElows how L4 currchh: I":-]_-ﬂ'l:l.:"._c'l-: procesnre
the current zurzsenses Lhe Liall of G0 8, the cﬁn;
Q5 and 96 a8lfws dawn {t%wnrd Doeine nhet €8 until
is produced (&% .t'.hn:_: short clrcolt enreent I.‘I_tj:h_:[.:l_ {:

volTage may Lbin rq:gu]’..::t.ur'i, RBrsiistors RLE, RS9 2o RAGD0

e actunal ouvutwuel voltage. . 5%?
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Why WIS % reooulator was redesigned Eo Provide & ogreater coipal,

C e . e - L ] . . R
[RGB B BT ke nzw samalaior (Figarae - fupu:izg nha f-i
1__.;\.5‘-

I a poser Fejolcod Tor the HZ8%26 maduio,. Foreorly tho 457 reculaly
Red o mienlenn curreni. ogltpot of 4.3 A, Thin nbw regulotor caermoan LIRS WO

ia Ietaed sl R T S WAL L .

To daoarpua-aie Lhoe new +0W r-egx.-l-tt-.'.-.-, walke The following ghianges Lo
the informaczion in tho TUTESTHAL ool
a- Dolete pavevirsph 3.715.2 ard subsibibubs Bhe fotlowing:
H015.7 #hwon Ragalataor cireunit
The +5¥de regelater sizeult §s shown in Piguve 3,153, Aoy
Lo woltage Ao Zozut s ples 11 and 12 of the 743 voloagn
ri=vuiataor. Tha ocutpus veltage Jrom Pia 10 i3 fad +o twmrnn.- ;
h,
tetora DA woad 05, whizh ave serien ragulafers gsed bo IR e b

Chism surrant euvbtpudt camabillises of the elrocie, Jeslstors S

Ry

Ff‘-.

B9 thruugh BEEE inclusive senze whe ODULPUL cerEnunt. BREZ i
wied aB & curcent limIt moritor by che ?23. Ls thae curreft
ih¢rnauas. the waltage zcrvnos EGE iccreases. When vthe refoszses
voltage is vxceeded, Lhe 733 beginn B¢ tura off OB and 25, im
FPeding currenl Fleow, Thar fsurrent does nod stop, buk instead
deerncsecs to’a sufer lewel; this iz cplled current foldbkack. Tt s=gares
that the ecuknut currect oever gauﬁ overs .0 oo, Rirfer to
Figqure 3.15-4 wialck shows Row the carrent foldback procedere
works. fs the currest surpasces the limii of @L0 M, Lthe cﬂn;
duetion of B and 00 2laws down (foward Loding shet sfF) until

ha woltage is produced [at the short cirenit current ratingl.

niars RGN, RIY ard REed

H
'

v

-

i

The output voliage meay Le reyulated. Lan

€ivide the actual ecuitmut valinge. ' éﬁ
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.l Gemerel

I meny aress bhe YUl0% taze travcapaovi a2 identicel to tho TS,
Aonce Lh romder Lu o relvzred to the thesory of onaretion, Chopihor 2
O bAs WUISATHAY LEpe udrive sushoR saintooonos tentnel (docuseai
Mp. EE-TUTE-MU-052) For a SunctionmeEl doserisztion of the TINIOW.

Tl reovlow 16 ol referzscd Lo Chas+tsr 2 of the same wmanuznl fox

s

winadlsd discezaions o~ by Daacidional prons of b transport.

The peragraphs that Zoilosw arqe cclncereesd with the differoucstes hetvesa
Llvg TIIRW wnd the TU1E. “key provide a s:upplsément o the TTi6/ 07

canual fuch REhals &@Mis matmal toczthsr with ths: TUOIES0HE2 Dangogl wiid
Frovide Fall cowverage af the 2UTUY Lappoe Srive LSrancaport., raxagyenlshs
.2 ‘."-h'-'l.‘.'iu_-;h Wed pover tlhe dAifferenceds beitwaen the TTTOW ard Y06
Learspurts., Yaragrapi .6 2 an -:-r;-_-u.t-i::u_.fc: the TL1A/THE2 matnal.

It liste erxorn Lhnt weroe dAiscowvered Iin the TU1E panvsl and are being

earrected, bnt will Iikelw stili ke in the ocopy used by thz reader of

thie preliminary manuzl.

5.2 B ot TEEN2
The TUige dpes not contain the TMAZ tepe controller. Dolete 21l

descriptive theory Lhetbt puerkains to the THEZ tape controlloer,

B.3 AdGd MESZE Interfaco Madsin
The ME2IG interface wodule {cavercd in Chapter 7 of this manunal} i=
ingstalled in the system uzit of the master driva, replacicg the MBCDT,

10912 and MAOCT-YL madules. (Sce Pigure 2-14.]
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