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Dwring write commands ' generates IBM compeﬂble ID bursfs, :
preambles, postambles, file marks, and data recoch in 9 treck

1600 BPI, phase. encoded format.

+-each 16 bit word to two—enght blf +odd perity byfes for frensmussien T
totheformaﬂer 3 - o

pn : 5.0 'fj‘- Accepts byte onented date from the formatter and orgamzes it into
R R 16 bit words for l'ransmnsslon to fhe CPU via the DMA channel under
R e : BICconfrol = e
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E-2053A = Tape unit and controller, 9 track, RAW, 37- 7-1/21Ps, 1600 891,
e Phase Encoded __(Pertec model no. 6640-9-37 5)

Slave fape umr'and cables for E-2053-A

,T»S|ave tape umt and cables for E-2053-B
"'Magnehc tape unit and controller, 9 trk., phase encoded 1600 BPI
L e L e B .75 IPS, RAW,, vacuum buffered. S R
- *E-3004K = Same as | except 45 IPS (model 1145)
. E=3004J = Slave unit and cables for E-3004I A e e
¢ E=3004L = Slave unit and cables for E-3004K * o = - ST e
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One' 122 pin card edge connector ori controller
board connects to CPU I/O bus. - It also comects

Tlm confroller prcsenfs one TTL load (l 6ma)
to the 620 I/O channel signals. The formatter
boord presents no loods to.the l/O channel

3+ .5V DC
0£.5v DC

'_*og;svbc
_Z.4vDC

_2.4\/ pC

+IO to +45° C, ]0 to 90% humcdnty wnth

condensahon
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hyﬂEPC;

eondensahon ‘

, Pockmg Dem‘l;}?
) (Chcrocm/ lnch)

i._f(Det‘:endenf on Tope i
Speed) B

i itransport can reliably read any 9 track Phose Enqodecl magnehc fapenfhaf
hcs been recorded in USASCII and IBM compahble format.

The tope used is computer g'ade certified at 1600 CPI iBM patnunbir4578§3 or
e'7-lmvc||er\i'. S e R e T

The fape thlckness is nommally 1. 5m||

The tape tenslon is nommally 8 ounce in l'he normal dota transfer mode and in the )
rewmd mode. LY e ol e o

2 2 2 2 Reels :
The franspcrf can cccepf reels up to o”dmmeter of 10 5 inches. y

2 2 2 3 _A_:EMohon Choructenstrm

————

Vonous versions of the fransporf can operofe af each of the followmg stcmdcu'd speeds 75
. |ps, 45 nps, 37.5ips, 25 |ps, 18 75 ips, and 12 5 |ps. G i

D

- LT e R ;.coos | ,_;f_,.
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"._The instantaneous speed variation is + 1% at speeds from' 2.
"at 45 ip;.

: The' maximurn dtsplacement between any fwo bits of a character when reodmg an lBM
_};_mosur tape m the forward c!nrcchon'and using the WRITE section of the Read Aﬂer“
; 3 _

The moxumum dlsplucemen between any twc bits of a charccfer when reading an IBM
masfer tape m the forward dlrechon ond using the READ sechon of the Read Aﬂer

i Prdg'cnf Restrictions

There are no progrom restrictions for the ccpston and reel servos. However, to
“preserve the normal Start/Stop times and distances, and to guarantee complete erasure S
- of the gaps, the customer should ensure that the tape motion has ceased before changmg o
the dlrechon of fhe Reod/erte status. (See Section 4 2. 8) L &

2226 MagnethapeHead O

- :' - _The trcnsport hcs a ducl stack Reud-Affer-Wme head wnth a separohon ol" 0. 150 + .005

An erase head mounted to the Read-Affer-Wme stack provndes a full wndth erose LT
'-._.._capabnllty The seporohon between the Write and Erase gaps is nommally 0 34 inch._ L

N 'lhe tronsporf has”c photo elecfric EOT/BOT defector suatuble for derechng IBM
compotible EOT/BOT tabs. ~
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;45°c' "(-50#) 'r_a 71°¢ ('iao"r')

The unit withstonds shock and vibration

encountered during normal installation,

“maintenance, and shipping. Shipping
- package conforms to the National
“-. Safe Transit Commmee Pre-Shlpment

' Tost Procedure .

2% [ cooe [
' IDENT NO. | - @ -

-~ 96A0039-0008 B e y



.‘f_: In the following theory of operation, reference is macle to the 91C0425 |og|c _
dlag'am sheet numbers and the more complex parts are descnbed in detarl Rl

-f_'_';The command is stored in a' F/ F shown on sheet b of the schemahcs. lmmediafely v
“ upon issuance of a command, a reset pulse, TWRP is genera}ed ‘The WOR = e
“: . condition sets the Forward Drive F/F after the reset pulse is issved. 'WOR also o
L enables the gate, which controls the firi iring of infer-record gep O/S. o

* lf the tape was just loaded, and the -.BOT marker is bemg detected , an ndenhﬁcahon TR
burst must be written to |denhfy the phase encoded format. _ PR

- The 1.D. burst consnsfs aF a series of flux reversals af 1600 (FRPI) in the parn‘y
: “;,«'_*"channel wnth aII ofher channels erased '

* . When the above condmons exust “the ENID+ F/ F is set hlgh ' This enobles fhe 1600
- BPI clock to be sent to the transport and af the same time forces a true level on the
" parity line. The trailing edge of BOT will fire the 4" 1.D. O/S. When the O/S
"7 times out, ID DONE will set high and causes ENID go resef. Thls wall remove the
.- clocks and data on the panty hne. o : i T

b FT’?F‘RG’SISI’\G' is ’navw‘enabled and the IRG O/S is f‘red. This wdlvoause.an infe -
i ‘;'--:"reoord gap. When F/F IRGDON is set, clocks are sent to the drive gate. It also

- e R L
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enables the character counter. Zeros are written on tape until the counter reaches

the count of 40 (decimal). This will cause F/F ENALLON to set ‘and force all duta

lines true for one character time.  Thus, the preamble (40 zeros and 1all one’s) i is
- written. Af munt 41 | of the counter, F/F ENDATA will set, thus enabling the

v upon connection of the BlC
interface. to the devcce, two consgcuhva ‘requests are made for data transfer out of
. This Is done via the trap request F/F.

: fhe two word})buffers are full by the time we are reody for dofa h'cmsfer. When
the data sirobes are ‘enabled on count 41 of the counter, the bytes are sirobed .~
consecuh vely onto the transport s I/O lmes Stcrl’ing w:th the most stgnif’canl' byfe

Everytime two consecutive characters are transferred fhe buﬁ'er empty flag is set
and a request is generated via the trap request F/F. -

DTOX and DRY w:ll set the new data into the empty buffer. ' Parity is generated by
presenting eoch byfe to a parity generator chip and applying the ‘output to the data™
b

FfF
ENALLON sefs ‘and forces ‘all one's. on fl-\e data lines.’ This is the first character of
the postamble and is followed by 40 zeros. ENALLON resets with the next WDCLK,
but clocks to the transport are still encbled, until the signal TEIL (End of Information)
is received from the transport,, Th:s signal is delayed for 0.5 ms and is used fo remove
the forward drive status. This completes the cycle for a WOR command. R

If BOT was not present when the command was mued fhe l D ”burst wauld}not be‘
,, ann cmd the cycle would start by f’rmg the I.R. G. ' O/S. R

ERERE WEM Corm'nand PR I DA S L T e

. [A f:le mark is def‘ ned as approxsmately 3 75“ of erascd l'ope followed by 80-256
flux changes in fracks 1 _2 4,5 7 and 8 whale channels 3,6, ond 9 are erosed. o -

If a WFM command is issved when BOTi is under the semor; the l D burst‘shall_ v
o be wmten as described for the case of a WOR command and fo"owed by a f‘ Ie -

_ The eommand is stored and the forward F/F is sef'aﬁ'er a reset pulse is generated. -
At the same time, the FM O/s is fired, no clocks are enabled, and dwring this -
*hme the tape is erased.” When the O/S times out, F/F FMGAPD sefs hlgh, whnch o
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" in tum sets ENFM to enable the clack‘; force the file mark character on the data
"lines, and enables the 40 character counter. Forty characters of file mark are . -
written. When the counter reaches count 40 (EN F.M. F/F) resets. TEIL (delayed)
“will stop the motion by removing forward drive line. "Any tinie the forward drive "~
"F/F is reset, a STPM signal is generated, which will fire O/s STOPED. At the )
end of this 14ms, MINT F/Fse sf%mmmmmea the
BICfit was  connected durmg "a WOR command. = - .°

This command is wed fo read one record of information Tnfo the memory.

- The command is stored. The ROR F/F output sefs the forward drive E/Rforstart

* forward motion.’’ Nal'hmg else will happen until the first clock pulse is received

“from the transport. ' The clocks are then applied to the circuits where they are " -

 separated into 4 different strobe pulses to strobe the data in the 4 storage registers.
th ' , every ofher one wnll set ﬂ-\e buffer full F/F s.

"Any of the two buffer full F/F's being set will result in a trop request, which wu_ll |
“be followed by DTIX F/F being set. A F/F separates every other DTIX pulse, -~
-thus strobing the first or the second buffer. This information is directly presented
"qn the E-Bus to the cqmputer.“ Thns process wnll continue unhl no more clocks

.‘:~.Th|s commond is the same os the ROR command excepf no dafa wi ll be senf fa
: fhe OomPufer during the execuhon of thas command T

> BOR Command 7 oot

B ;l;hls ‘co;nmnna W'I“‘l: bestoredandm” set the backward drive F/F. Tape motion
. will continue in the backward direction until TEIL is detected, which removes the
.backward drive line and is delayed to remove the command e S e

L e
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set TRWL (rewmd) lme at the i'rcnsport. The tape will start rewmdmg until the
signal TRGL makes a negahve to positive trunsmon whlch wnll reset the TRWL drive

"If predetermined counts are loaded into the counters at certain intervals, this
ﬂ:equency duvmon can ‘be adwsfed (reduced) For exanple for 112 5ips fape

- into the counter.
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" FIGURE 3.1.
T ’ WRlTE ‘DA'TA XFER TIMING
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FIGURE 3.4
- WFM COMMAND"
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- The logic diagram fot the formatter consists of 3 sheets of general timing, control ~
“logic, and 9 sheets of identical circuitry for the 9 channels of tape information. " - ‘fi
“In this theory of operation, reference will be made to the schematics and the - e
-title of each logic section contained therein. - (Schematics drawing number 91C0424)

- A tracking osclllofor is used to h'eck instantaneous and long term variations in’ -
deto rcte due to tape speecl variations and bit crowdmg effecfs. The logic conslsts

primary signal used for trocking. I channel 3 drops out, control is ‘switchedto
~channel 1. GATE 3 is high for 3/4 cell time or TBclocks and low for 6 clock hmes. |
‘When this signal is low, the VCO control circuit is enabled to count the clocks.

f the |osl' stage of fhe counfer is set before GATE 3 is set high again, F/ F SPEED

The clock oui'puf  of the VCO whlch 'runs of 2’4 times the frequency of mcommg : :
' dctc, dnsfﬂbuted throughoof the loglc for cll mne channels of reod dol'a. P e

,_Sequenclng and Control ~

_'The bcsnc timing in the read mode is performed by the Reod Sequencer cnd fhe
Character Counter loguc.

Each doto record consists of a precmble, a doi'o creo, and a posfomble. _ The a
- Read Sequencer is used to determine which area of a record is bemg processed
-at ony particular time (refer fo timing _dlogrom ’ Flg. 3. 7) : OTIBEI

' -‘:.4_-When envelopes are detected, the chorocfer couni'er is enobled. When a count
" of 840 is reached, REP flip ﬂop will set. This is 28 character times. REP stays
“set for one clock time and causes the sequencer SEQ 1 F/F to sef., At this pomf,
‘we. ore&vb hclf ‘woy fhrobgh*rhe préomble. R : o

o Durmg.fhe nexf four chcrocfer times, @ check is mode i'o see if the precmble is
..:_ftruely all zero's. Wher count 2 i is reoched by the chorocfer counter, SEQ 2
" |||sei' by onofher REP pulse. ' TE T S o
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“detected. ' This will cae SEQ 3 to set. During the’ next 24 charocfers, a check . "
is made to see if the postamble is truly consisted of only zero's. After 26 character -
f;hmes, SEQ 4 will be set high.: If, after the next 2§ characters have been counted,
envelopes have not been dfapped, an error condition is detected. SEQ Swill be
“set after the next2€ character count whether or not the error is detected. 25

- character times later, ENDR FF will be set indicating the end of the read sequence. _
.SEQ 5 resets SEQ 2, SEQ 3, and SEQ 4. Simnlcﬂy, ENDR resel's SEQ 1and SEQ 5.

“A write coder fo code write data into phase encoded format

:The docoder circuit receives dofu or invertcd dafo through the exclusuve or circmf S
T'vai' the input. Two flip flops are used to determine the polarity of change of direction

- in input dota. Two gates are used to detect ones and zeros. During the first half -
“of the preamble, the ones gate is disabled ‘thus forcing the clrcml' to synchranize .

wnfh preomble zeros.

Everyhme a trcmatlon is detected the fhp flop (GATE) will be set. At fha same e
> time, a clock counter is reset to zeros. When this counter reaches a count of 16 (l? gﬂs?
" (3/4 cell time), the GATE flip flop is reset. During the low portion of GATE, °

“the polanl'y of chcnge of fhe mpuf data is checked to defermme lf aoneora

zero is being reod

3 2 3 2 Deskew Lagc e

Th:s lnguc conslsts of a 4 bli' shlﬂ nght/leﬂ' reglsfer and a 5 blf shnff regnster. s
~ Initially, the 4 bit register is cleared and 26 character times after the start of the
_ precmble the last stage of this register is set high. The signal SYNC keeps the
' 5 blf reglster reset ynhl the first ”ONE"'is detected.: ’Fhls.would be thé all one ot

. isaee] - CODE
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character of the preamble .

The 4 bit register is used as a pointer, which points to the next empty location of -
the deskew buffer. - After the detection of the "all one’s" character, everyfime a
one or a zero is detected (a STROBE is generated) , the 4 bit pointer register is
shifted one plcce to the left, thus pointing to the next empty spot in the dcskow

.‘(éhd'octer found) is raised. This sngnal is sent to data confrol Iogtc , shown
hgether ;with sequencer logn + where it genercfes SRONE+ cnd DSTR (data

-

X gnal SRONE+ general'es SRCLK slgnol p whnch will shift the‘pou nter one place
to the right and the’ data in the deskew regnsfer out to the 5th. pﬁmﬁén EOUNT: fTh!S

record until the postcmble is detected. This is done when the signal EOUT is
hlgh and DOUT is low for all nine channels includmg the parity track, sigmfymg
“all one” character followed by the first all zero character of the postamble.

A file mork is 40 zeros in chcnnels l 4, and 7 and no dal'a in channols 2,6, ond: 5..
Chcnnels 3, 8 and 9 cauld have eithcr zeros or be erused '

. }"‘26 character times after the start of dcfa record a REP+ pulsa w:ll sef SEQ 1 and
. FM true if the file mark condmans are detected by the decode gafes. R

FM bemg true causes SEQ 5 to set.. This will cause the choracfer counter fo -
.-veset, thus nothing else will happen until envelopes drop. This will enable the
‘character counter again and 24 character times later ENDR is generafed whlch
_resets SEQ 5 and signals the end of read.

Identification Burst_ E

,'.-'When aread is initiated at BOT,‘ the sxgna! shcwn on sheet 3 of schemcti;cs L
(called ID TIME-: from the controller board) goes low, disabling the sfgnal -

ENVS+. Thus, the read sequencer and character counter wnll remain inccﬂw. |

oo CODE -
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But the channel logic is enabled to detect individual envelopes. ‘A check is
made for data in channel 4 (Parity) and no data in other channels, since 1.D.
is a burst of alternate ones and zeros in parity track and no data in other tracks
Aﬂ'er the signal lDITlME-ns removed (at the end of the 1.D.: time ouf) by the

During the time SEQ 1is true and SEQ 2 is false, a check
for ones is made in the preemble. Any QNE seen. will set
the error condition.

-When SEQ Jis true,vSEQ 4 is false.
“the error condition is set -

I the character counter reqches a count of 4 ‘(or 26) ot any
_hme wlthin doto area, ﬂ' will mean that we are in the post=

" “96A0039-0008 R R




postanble. Thus, by the time the next 28 characters are
i counted, _ENVS+ must be dropped° that § is, ‘the gap should
be found I this does not hcppen, the error F/F TERL is

S

lf n;dr.éffhaﬁ' one chmn?l has dropped ouf,we have

A
ol
-a.m¢

94 A0N39-000R
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.The,hidm.‘transfer rate precludes the use of sense response
controlled data transfers. All data hunclhng should be

Jene via the BIC and DMA channels. A

]‘he preamble and postanble cufanahcally genercfed by : the
Z controller make usage of this format for short records (less

_This mstruchon sfarts the lhpe reeds' churacfers senally into the MTC regnters,
“and assembles them into fwo-byte words. It then signals the sensing legnc when = -
: fhe buffer is reody fo fransmnt the dcta to the computer uslng the BIC S

Readmg conhnues unhl either the speC.lfled number of chcracters hes been read
or the end of the recerd is reached. - In either case, the entire record is checked
- for errors.  The record can be a data record or file mcrk_

~

Thls i’nsfrucﬂon starts the tape; sngnals the compufer when the MTC can receive

datg; transfers the data to the MTC, using the BIC; separates each word into two
bytes; generates an odd-parity bit for each byte; and writes the data onto the .

. tape. - This continues until no more data are received by the MTC at the normal

trcnsfer rate, at which time the posfamble is generated and wrmen onto the tape
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*This instruction writes a file-mark record, fncluding ng gaps and check chorooters.
'Thero is no data fronsfer between the MTC ond the computer.

. “when tho Topo Unit Roody signal is frue (seoﬁon ‘
2. 9) ’ "Tho Sense Topo Error |nsfmchon soms the error signol generotod by’ B

A Wiits One Recerd or Wette File Mork im&ocﬁoh issued
~ when the fi le-protechon ring is not in p!oce on the tope
reel

4 Atruoresponse indi oofes fhof the confroller is roody to receive or send data
(uncler progrom control for low speed mog fopes only) -»

~CopE |
IDENT NO.

21101




.1s

The lowcr byte of the last word reod should be ig\ored

..(.

Semse Rew:nd.ag (SEN 0710)

respaué to this lmtruci;lon mdlcoi'es that tho tape frdmpoﬂ' it rewu inding
tha fcpe Upon complehon of the rewmclmg, the REWIND mdn oufor |s reset and

92A0 107-037
32A020 l-OOl
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This opﬁon may bé uisﬁlled on ;ny 620. sencs I/O chanﬁél

oddressisalwuys lehereX ;onbcfrom Oto3. :

G
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Lt ».,3, 53

'fy thot the following ‘ mmg fun

J‘Q't,",.‘~. i

gt b

-On faﬁmﬂer boord ad'usf pof‘so thci' fhe VCO cer;i;er fr?qdeﬁcy is 24’hrﬁes
fhe normal data’ rate. For excmple , for 75 IPS fape speed this Frequency is:

‘Perfo'rm such aécepf;mce tesﬂng as per VDM standard duagnosﬂcs with this éptnon
037) as is necessary to venfy schsfacfofy cpercrhon of the equnpment.
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Slﬁhul fofcing the fi le mcrk boﬂem onM . U.

Slgml strobmg the fourth characfer into fhe
_read data buffer

g

; 180 KHZ clock used to wrife the ldenﬂﬂcahon

96A0039-0008




ad Rcset ready F/ F_

. . Signal used to conirol the TSCL (specxol
character lme) to the M.T.U.

2oz [sh 40 OF 45 1







a dropped chonnel

KRt

: Sigml slgmfymg the deteé.tlon of envelopes
‘fwon channels lor3 5 e

Sigmls from fndwndual chonnels mdicahng fhe
presence ofdafa ' e e
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»lndncctes the preiehce ef.wB‘OT tob

)'1‘

"0 utpu

Slgncl generafed everyhme one of the decodes
on-the choracter counter is scﬂsﬁed

signalc i'adicchng revarso tapemoﬁcn 4 !;B_ed‘ '
- to invert input data from tape to each channel
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