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Durmg write commands' generafes IBM compohble ID bursts,' s
‘preambles, postambles, file marks » and data recoch in 9 frcck
1600 BPI, phase encoded formal'.

Accepts byl‘e onented dcto from the formaﬁer and orgcmzes it into
16 bit words for fransmnsslon to fhe CPU via. the DMA channel under
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Converting this data to phase encoded format.

"Accepting read P.E. information from tape drives

_Tracking the variations in read datarate.

The interface between the formaher and the tape drive is all DTL/TTL compatible
lognc using DIP mteg‘afed circuits

PREREQUISITES.
A 620-20 (BIC) Buffered Interlace Controller is required at or above 75 IPS operation.

" Slower mag l'ope units may not requare a BIC. Dependi ng on system ond soffware
_requircmenfs ‘ opﬂmum operaﬂon is achneved wnth o BIC in all cases. ' .

Tcpe unit cnd confro”er, 9 track RAW 37- 1/2 IPS 1600 BPI
Phase Encoded (Perfec model no. 6640-9-37 5)

| 'jSlave tape. umt und cables for E-2053-A

. _:},_S|ove l'ape umt ond cables for E-2053-B L

- Magnetic tape unit and controller, 9 trk., phcse encoded 1600 BPI

75 IPS, RAW, vacuum buffered.

=" “Same as | except 45 IPS (model ]]45)
- Slave unit and cables for E-30041 B DENN St

. Slave'unit and cables for E=3004K * o = = ‘
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One 122 pin card edge connecfor on oontrollor
board connects to CPU /O bus. It also connects
to formoﬂer bocrd 122-p|n connector as described

Th:s confroller prmnts one TTL lood (l 6 ma)
to.the 620 I/O channel signals. The formatter

board presents no loods to the I/O chonnel

43+ .5V DC
0+ .5V DC
Logic zero
Logic one

Logtc zero':
L09|c one

+IO to +45° C 10 to 90% humadn'y wnth
'no condensahon S T

.
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hyﬂEPC;

eondensahon ‘

o Packmg Density
k (Chcrocter/ Inch)

Qf(Dependenf on Tope e
Speed) :

The topgitransport can reliably read any 9‘track Phose Enqoded mugnehc fapc' fhaf
,hcs been recorded in USASCII and IBM compuhble format.

The fcpe used is computer grade cerhf' ed ct 1600 CPI iBM porfnumbér45789b o
‘q'.nvaleni'. B Sl S e

The fape fhlckness is nommo"y l 5rm|

The tape tenslon is nommally 8 ounce in the normal datu transfer mode cnd in the | L
rewmdmode. Gy o e i L R

2 2.2 2 Reels :
The franspcrf can cccepf reels up to o_chameter of 10 5 inches. | ’,

2 2 2 3 :‘:Mohon Chcracfensﬂcs

Vonous versions oF the fransporf can operote af each of the followmg stondard speeds 75 “
. |ps, 45 nps, 37.5i'ps, 25 |ps, 18 75 lps, and 12 5 |ps. L

B i
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nterchannel Displacemgnt Error

The maximum displacement between any two bits of a character when reading an IBM
-master tape in the forward direction and using the WRITE secﬂon of the Read After -
'Wnte stack is 200y inches.” . -

The mox:mtm dlsplacemen between any two bits of @ character when reading an'IBM
master tape in the forward dlrechon ond usmg the READ sechon of the Recd Affer ;
- Write stack is 400 yiinches.

'Program Restrictions

There are no program restrictions for the capstcn and reel servos. However to
“preserve the normal Start/Stop times and distances, and to guarantee complete erasure i

- of the gaps, the customer should ensure that.the tape motion has ceased before changmg o

: the dlrechon of the Reod/Wnte sfatus. : (See Secﬂon 4 2 8) L s

2226 MagnethapeHead R

1 "l'lvThe trcnsport has a duol sfack Reod-After-Wnte head wnth a sepurohon of 0. 150 + 005

‘ An erase head mounted fo the Reod-Affer-ane- stack prowdes a full wndth erase | ¥
l_.»_eapabn lity The separahon befween the Write and Erase gaps is nommally 0 34 inch._ e

et EOT/BOT Detechon

i The transporf hos“c phofo e|ectric EOT/BOT defector suatcble for del'ecﬂng IBM
compatible EOT/BOT tabs. :
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encountered during normal msfallahon, -

“maintenance, and sl-uppmg. Shipping - .
“package conforms to the National

o ; - Safe Transit Commmee Pre-Sh:pment
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THEORY OF OPERAT!ON

"THEORY OF OPERATION (co NTROLLER)

In the following theory of cperchon , reférence is made to fhe 91C0425' log |c _
dlag'om sheet numbers cnd the more complex parts are descnbed in detcnl

The ‘bosu: msfruchons used for commumcoﬁon between fhe conirollcr cnd the
" computer are listed below.

(Write One Rec_:crd)>

The followmg sections discuss the sequence ‘of events taksng-place withm the Iognc
for each of these commands. ™

3 of the schematics. Immediofely
upon issuance of a command, a reset pulse, TWRP TWRP , is genera?ed "The WOR -
“: " condition sets the Forward Drive F/F after the reset pulse is issved. 'WOR also
L onobles the gate, which controls the firi iring of mfer-record gap O/S. o

“ If the tape was just loaded, and'the BOT mcrker is bemg defecfed ’ un 'denhflcahon T
© " burst must be written to |denﬁfy the phase encoded format. ' PR

The 1.D. burst consnsl's of a series of flux reversuls ot 1600 (FRPI) m the pcnfy
" channel wnth aII ofher channels erased ‘

,,,,,

i -When the obow condnhons exnsf the ENID+ F/ Fis sel' hlgh Thls enobles fhe 1600
- BP1 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. 0O/S. When the O/S

it times out, 1D DONE will set high and causes ENID go resof. Thls w:l! remove fhe ‘
: '.‘_E"clocks and data on fhe panty lme.A « : . T T

"'i"fFlRG—slgnal is 'now enabled and the IRG O/S is f’red. Thss w:il' cause an infer— = ©
i ‘f--:"rccord gap. When F/F IRGDON is set, clocks are sent to the drive gate. It also

~m o X RS 4 i i . [ 4 .
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are written on tape until the counter reaches
the count of 40 (decimal). This will cause F/F ENALLON to set ‘and force all data
Tl v}l‘llnes true for one character time.  Thus, the preamble (40 zeros and 1 all one's) i is "
Ty wnﬂ'en. At counr 41 oF the counfer, F/F ENDATA will set, thus enoblmg the

- the memory y Tl-ns is done_ vfa the trap request F{

Thus, the two wor ‘buffers are full by the ime we are ready' for dora h'ansfer.

the data sirobes are enabled on count 41 of the counter, the bytes are sirobed
consecuhvely onto the transport’s I/O lines. Starting wnth fhe mosf signif‘ cant byfe E
of the first word... Refer to timing diagram (Fig. 1).

veryhme two  consecutive characters are transferred fhe buffer empty flag is set
and @ request is generated via the irap request F/F.

cmd both buffers are empty, F/F
-ENALLON sefs and forces all one's.on fhe 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 lnformahon)
= is received from the transport,, Thns signal is delayed for 0.5 ms and is used to remove
-_»-the forword drive status. This complefes the cycle for a WOR command. R

lf BOT was not presenf when the command was tssued rhe l D burst would nof be
.'f’;wrlﬂ'en ond the cycle would start by f'rmg the l R G., O/S. ARt "

£

3.1.2 WFM Command

A flle mork is defi ned as aPPl’OXimﬂfClY 3 75" of ’m"d tope followed by 80-256
' :"ﬂux changes in fracks 1, 2 4 5 7: Oﬂd 3 Wh"‘ "“’""‘l’ 3 6' °"d 9 “ ‘ms'd

; : lf a WFM commund is nssued when BOT is under the sensor, the I. D bursr shall e
" " be written as described for the case of a WOR command and followed b)’ a “‘ .f o
mark- If not, @ normal file mark is wnh‘en o descr'bed here- S i

The command is sfored and the forward F/ F is set after a resef pulse is generatad. S
"I+ At the same time, the FM O/S is fired, no clocks are enabled, and during this B
. »j-_'-i'-‘j__ﬁ,_.‘t.'hme the tope is erased.” When the O/S times out, F/ F FMGAPD sets hlgh, whnch '

o .‘._,A_.— T .‘...'_’ .. 2 ' t,
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in turn sets ENFM to enable the clocks, force the file mark character on the data .
lines, and enables the 40 character counter. Forty characters of filemarkare . -
‘written. When the counter reaches count 40 (EN F.M. F/F) resets. TEIL (‘dclayed)
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/F sets. This signa is Used fo disconnect the

| BIC if it was connected “during’ aWOR command. = T

fforward mohon. Nofhmg else will hgppen until the first clock pulse is rocewed'>

_ﬁ'om the transporr ‘ 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.. o
‘Starting from the second strobe pulse, every other one wull set the buffer full F/F's. .

‘Any of the two buffer full F/F's_bemg set will result in a trop request, which will -

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 di rectly presented

on the E-Bus to the computer. This process will continue until no more clocks

are recewed and the posfanble is detected by fhe i'ronsport The signul TEIL wnll
ve's i

'l'hls oommond is the same‘cs the ROR command excepf no dafa wi ll be sent fo
_'._}vfhe eompufer during the cxecuhon of this command R

“BORCommand = -

- ;I;hns ‘co;nm‘a-n.c‘! w‘n-l\l? Ee{“s;é}e-a;nd‘\lnill:se-t"rhe Edckwcrd drive F/F Tape motion
... will continue in the backward direction until TEIL is detected, whlch removes, fhe
R backward drive line and is delayed to remove the command ’ L e
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set TRWL (rewmd) lme at the i'rcnsport. The tape will start rewindmg until the S
signal TRGL makes a negahve to positive frunsmon whach will reset the TRWL drive

The two counters’ con'count up to 256 (0-255) Thal' is the input clock frequency
can be divided by 256. ™ :

If predetermined counts are loaded into the counters at certain intervals, this
ﬁ:equency division can be adjusted (reduced). For example, for 112.5 ips tape '
speed, we will need a clock fate of 360KHZ. To determlne fhe |umper confi gurahon

or any de ired frequency, we use the following formul
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FIGURE 3.2

“WOR COMMAND TIMING
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FIGURE 3.3 -
WOR COMMAND AT LOAD POINT
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FIGURE 3.4
WFM COMMAND"
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 The logic diagram foc the formatter consists of 3 sheets of general timing, control ~ -

“logic, and 9 sheets of identical circuitry for the 9 channels of tape information. - i ‘_”,
n this theory of operation, referance will be made to the schematics and the .

title of each logic section contained therein. - (Schematics drawing nnumber 91C°424)

- In order to understand this descnphon , itis recommended that Iogf‘c secﬂons
:referred  be examined while reading ‘the text,

- A tracking oscnllofor is used to irock instantaneous and long term variations in’ ©
doro rore due to tope speed variations and bit crowdmg eFFecfs. The Iognc consms

primary signal used for tracking. If channel 3 drops out, control is swntched to
“channel 1. GATE 3 is high for 3/4 cell time or TBclocks and low for & clock hmes. |
‘When this signal is low, the VCO control circuit is enabled to count the clocks.

:1If the last stage of the’ counter is set before GATE 3 is set high again, F/F SPEED

_The clock,oufput of the VCO, which. 'runs ot 24 times the frequency of i mcommg ;
_data, Is dnstributed fhroughouf the‘loguc for oll nrne chonnels of read dofo. o

PR

CodP-t UMY

“Sequenclng and Control :

8

The bostc hm'mg in the read mode is performed by fhe Reod Sequencer cnd fhe
Character Counter |og|c. '

- Each doto record consists of a preornble, a dofo area, and a postomble. v The
Read Sequencer is used to determine which area of a record is bemg processed
-,efony porhculor time (refer to timing ‘dlogrom, Flg. 3 7) ot

| ff,;When erwelopes are detected, the charoci’er counter is enobled. When o 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 l F/F to sei'., At this pomt '
‘we. ore&vér half Wa yrhrobgh*rhe préemble., e | .

-__: Durmg‘fhe nexf four chorocfer times, a check is mode‘ to see if the preomble is
truely all zero's. Wher count 98 i is reoched by the chorocfer counter ’ SEQ 2
i wnll set by onother REP pulse. ' e S
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“detected. Thns will cause SEQ 3 to set. ‘During the’ next 28 charocfers , a check
_is made to see if the' postamble is truly consisted of only zero's. After 26 characfer 8
_‘;_hmes, SEQ 4 wnll be set hlgh. If, cffer the next 26 characters have been counfed p

;;éhcrccter times Iaf«, ENDR F/F will be set indicating the end of the read sequance. _
’SEQ 5 resets SEQ 2, SEQ 3, and SEQ 4 Simalarly, ENDR resets SEQ 1 ond SEQ 5.

nv_elbée d;fectgr_, drop out detecfor ,and gating -Io;g’ic;._‘,
“A write coder fo code write data into phase encoded format

:,The docoder circuit receives dotu or inverted dafa through the excluswe or circmf R
f‘,at the input. Two flip flops are used to determine the polarity of change of durechon 1
. in input data. Two gates are used to detect ones and zeros. During the first half

“of the preamble, the ones gate is disabled ‘thus forcing fhe clrcmt to synchrcnize

wtth preomble zeros.

Everyhme a h'ansatlon is detected tho fhp flop (GATE) wnl | be set. At fho same . - -
“time, a clock counter is reset to zeros. When this counter reaches a count of 16 (l? ggs?
-7}7 (3/4 cell time), the GATE flip flop is reset. During the low portion of GATE, o
" the polanty of chcnge of thc mput data is checked to determme |f aoneora
Vzaro is being read

Th:s loglc consusts af a 4 blf Shlﬂ‘ nghf/leﬂ' regnster and a 5 bli' shlft regnster. s
lmhally, the 4 bit register is cleared and 26 character times after the start of the
- preamble, the last stage of this register is set high. The signal SYNC keeps the
5 bit register reset yntil the first JONE""is detnctea Thas.would bc thé all one ot
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The 4 bit register is used as a pointer, which points to the next empty lacaﬂon of
he deskew buffer. - After the detection of the all one's" character, everyhme a
one or a zero is detected (@ STROBE is generated) the 4 bit pointer register is '*‘

'snlfted one place to the left, thus pa:ntmg to the next empty spot in the deskew

‘When all channels have detected at least one character, the signal CHFND -
character found) is raised. This signal i is sent to data aentrol logic , shown
tagether with sequencer Iog:c' where it generates SRONE+ and DSTR (data

gnal g pointer one place
ta' the right and the data In the deskew regnster aut ta the 5tl1 pdsihén EOUT)™, Ihls

igh and DOUT is low for all nine channels inc!udmg the parity track, sigmfyung
the_" Il one"” chcracter t’allowed by the first all zero cha‘acter of the paetamble 3

'Each channel contains o write coder. This circuit receives the clocks and data.
‘in NRZ form from the_confroller and codes this data into phase encoded form.
‘(Refer:ta F'gure 3.8).:

File Mark Detectlan

A file mork is 40: zeros in channels l 4 and 7 and no data in channels 2' 6, and 5. . '
ik -j.,_"Channels 3 8_, and 9 could have either zeros or be erased. L

':28 character tnmes after. the start af data record a REP+ pulse wnll set SEQ 1 and
: FM frue if the file mark conditions are detected by the decode gates. :

~.-'.‘FM bemg frue causes SEQ 5 to set. Thts will cause the character counter to

.-reset, thus nothing else will happen until envelopes drop. This will encble the
~7-. ‘character counter again and 24 character times later ENDR is generated which
',_resets SEQ 5 and signals the end af read..

.".-'When aread is initiated at BOT, the slgnal shown on sheet 3 af schematl‘cs -
- (called ID TIME-: from the controller board) goes low, disabling the signal-
"ENVS+. Thus, the read sequencer and character caunter wn" remann mactlve.

ot g CODE -
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But the channel logic is enabled to detect individual envelopes. “A check is
made for data in ‘channel 4 (Ponty) 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.
After the signal IDITIME-js removed (at the end of the 1.D.: time out) by the |
f_conh'oller board, the sngnal’ENVS-l- comes up and the next record is processed

If only one envelope has dropped then the signal DRPED 1+ s set frue. This -
signal will set ERCOR flip flop.. This will cause the parity bit, which is generafed
by all other channel outputs, to be sent as CORECT+ to the dropped channel.
Thus;. fhe punty eorrechon bit is presented as the data from the dropped channel.’

“for ones is made in the precrnble. ‘ Any QNE seen. will:et
the‘error oondmon. ,_

If the chorocter counfer reaches a count of 4 (or 26) at any
‘hme wnfhin data area, nt will mean that we are in the post=

varian d,a?;v machines IDENT NO.
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postanble. Thus, by the time the next 28 characters are

- counted, ENVS+ must be dropped; that i is, the gap should -
- be: found  If this does not happen, the error F/F TERL is

‘ the detecl'lon of a false postanble._

A gnecns “of reconstrucﬁng the dcfo. Thus, ﬂ-ns condifion
A ill also set TERL. . : 2

&
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done Via the BIC and DMA chanmls

Ihe preamble and posfomble outomahcclly generoted by the
o froller make usage of this formal' for short records (less

" This msfrucﬂon starts the hupee recds' churacfers sericlly into the MTC regnsfers, T
| i and assembles them into fwo-byte words. It then signals the sensing lognc when =
S Mo fhe buffer is reody l'o fronsmnt fhe data to the computer usmg the BIC. AL RCMEE R

Readnng conhnﬁes until either the speclfled number of characters has been read
~or the end of the record is reached. - In either case, the entire record is chcckcd
- for. errors. . The record can be a data record or file mcrk '

~

_.This nstruction starts the tape; signals the computer when the MTC can receive
data; 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
tronsfer rate, ot which time the posfamble is generafed and wrmen onto the tape




[ FIGURE4.1"
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F'orwu-d'bne‘ Recerd '(EXC 0510)°

rufruchon hos been issued, i.e., ‘When the Tope Unit Reody signal is true (socrion
.2.9). . The Sense Topo Error instruction sensos the ¢ error sngnol goneroted by: .

‘A'parity error dofoctod during execution of a Reod One
Record, Write One Record, Forward One Record or a
Boolcpoco One Record insttuction, '

‘A Writé One Record or Write File Mark :.ss&ucr:on issued
* when the fi le-protoohon ring is not in place on the tape

A true response indicates thof fho controller is reocly to receive or send doto
' (uncler progrom confrol for low speod mag topes only) i

IDENT NO.

221101
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A true response to this instruction indn cates that the record checked by the last -
-Read One Record or Forward One Record instruction was a File Mark mstruchon.
The f’rst Mohon instrucﬂon issued‘affer detecti tion of a file mork resefs the FILE .

\ frue response fo this instruction indicates that the tape tramporf is rewi ndmg
tha tape.. Upon complehon of the rewmdmg, ﬂ\e REWI_ND mda eafor is rosaf and

Standard Test“Pr amp '92A0!07-037 '
AID Il with M IC Ccpcbtllfy' 32A0201-'001

varian data rnachln-s
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This option may bé m&tclled on m;' 620 sencs I/O channél

'The most stg'nf' cant octal dl.glf of the device oddresi is hordwnred' ‘f‘hus ﬂ'\e devi&e
oddressisalwuys ItheroX canbc from 0to3. .
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Venff; thot the following

} :
_,Adi"Pof l:|4 fbrc IRG gap== 6

Yos w.-w.a—r

-On brmaﬁer bourd ad' ust- pot so thqf fhe VCO ceﬁtér freqﬁeﬁcy is 24 hrﬁes
fhe normcl dafa rate. For excmple ; for 75 IPS tape speed this Frequency is:

Porforfn such. aéoepfcnce fesﬁné 'cs per VDM standard dlagnéstld with fhas ophon
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