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_ ThH document provides the engineering descr1phon for the interface be~en the ·. _ -__ ·-• \-~~Y:~ 
-~>· < .. 620 series ·computers and the_ Phase Encoded 1600 BPI Magnetic Tape Transport~- .·.·- .. }:~:i;::\~~J~~f'.: 

'.,. ;· 

. ;~'~i~~l~i~.;'!ii'-~;%:;f1:do ;;;• ~' . · : . . . .·.· . ·• 
;·::. lhe interface. !s physically cOl'IStructed on two Multir:)urpose socket_ boards._. . ·. , .. 

.. : . . ._. ,:c/,· .. :: . .y:~:..:~,::~::~~i:)~~{~·~;,,>~,-.:::,:~i"'.i:~;::.:;:.~>~-0 ~~-; ,::./~· ::<·-,"-·'· ·:.. . ·.:. (:. > :-~ - · -·- --· 0 
: ,.-~·-'.>'. ·=-- , .. ' 

';:. J.2.l ~::~:;: Functi0nal Deseription··· (~ontroU~r) . _ . .._. · ~, :_·-: . 
.. ·. ··· ~· ,, ~-.-: ~.~71~ -::~;,~·:> ~-....;-;_.~~.:~.~~-- ~~·~;·-...~~~:~"~ -.-;. .. ~~J: ... ::··;;;;_~,,;~ ~f-7 .. ~:~~:~: ~~·:-r:·}.-:··:i:~:~-' :~ .. ~~~~.: '.~ ·; .. -:-~.~ ::r ,~ .,,: ~- .;,~. ·-

...... . .. ~ .. 
-·s. · .. '· ·Accepts byte oriented· data from the formatter and organizes it into 

16 bit·words for transmission to- the CPU via the OMA channel under 
BIC eoritrol • 

• .. ... -... .. ..,.;.. 

··-:-;· 
:.: 1~2~2-~ . Functional Description (Formatter) 
:·:.:~,..,.~ .. __ ... · -:~·~· ·.~·;-.~ ·. > .~: .. ~·~·~ -· . - .. _,·.;· __ •. ·.·:··"·'· -

·. , The basic fun<:tions performed by the formatter are:· 
. ··"': 

.. · .-~· '· · :,· . ~? _,;.:,,i~,~fng write ~~a ~t~. ;"~~; 18r. 
-,~ .. ~ ... ·-~":""··· . . -~---

'• .. q) .. ~ . ~-:~ 

· .. _.CODE 
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:· · :··-::. -~>-~ ., .-· :·."·"t9. --;-:;,.,.:-; ··Generating data strobes for read data to the controller. - ·· -~".~ ,,· · _/,~ '·;:.'";.r.-: 

.:.:~.- :}~ '~~:;~f~ .. ~~~~~!'.~~:fit~f~:~f~~~;f;:~~~(::~f ;'E.?J-~·'~'.:_:~y--.:~):~:~~t;~-? ;:~-~~; ·:.~ ,:: .. ~ -~·-.:~.~::::-:~: ·~:; :::"::~;::>_-.:~:. ~~;~ ~~{~'.-:·:~.:\~j\¥1:~~ 
_·. -.'<:~;:.,:';< l9.-:~:\:.--,General timing and control func:tions. · · · ·<:. ··: -~--,.:· ~~:· ... >."-~.:-:~-;-:~ 

_,:'i\-~Sii\f ~,,~1~~:~f~;~:~~i~t;!"~c;\~:~1i __ _ .. ~-··_ , . .--.. _____ . :- Jt~'.if /~R~i 
';r·:· '>The .interface between the· formatter arid the tape drive .is all DTL/TTL compatible - . . . "•:f~:··r.-

·;~,ii.~31~~1~;1~~~~~~t~It~~~i~Jl~i~t11~&1/~~~~~,1;::~§f ;.i;t~f I 
·: : ··· : :~A 620-20 (BIC) Buff9red Interlace Controller is required at 0r above 75 IPS operation. · -

...... 

·~>:.Slower. mag tape Units inay not require a BIC. Depending on ·system and software 
: : :·'. requirements·; optimUm operation is achieved with a BIC in all c:ases. 

~ ... ~. 
- ' · ... 

·'. ~ _,_ ,. .. :··,:·:,:_:{·:k;~:~~:;;~-,A~~~:·:~'::~~%_-:);~~I~~.~::'.:C~:ijt.~·.; -· ·· -~: 
.·-. · 1.3. 1 , Model Numbers 

~·. .. . ... .... .. ··_,.• 

E-2053A = 
, ~ .; 

Tape unit and conirolle~, 9 track, RAW, 37-1/2 JPS, 1600 BPI, 
. ':. Phase Encoded , (Pertee mode I no. 6640-9-37. 5). 

· .·· -. · _. E-2~~ = · :· ~: ~~: ~ b~ ;~~t;- ~s ·75 IPS (Pertee: mode I no. ~40-9-15). 
~~ ·:-~ . . ... '"'" .· ' ·- .. . 

, E-2053C = . Slave·-~~~ ~it and ~bi~.,,fO.. E-205~A 

~ .• -

-

·· : e~2053r;-·"~ .. sia~-~~ :~i·;~~~d ~abl~s forE.:.ios~a _ . __ .... 
;.:_' E~30041 -= _ ~,,.tt.iC: tcipe unit and c:ontroller, 9 trk., phase encoded, 1600 BPI, . 

. , ··-· -~ .'·~ 75 IPS, RAW, vacuum buffered. · · ' .. : .. ·· 
;~ E-3004K ·~ : Same as I except 45 IPS (n:a.odel 1145) 
.E~3004J · = ·slaw unit and cables for E-30041 
E~3004L . == Slave ·unit Ond cables for E-30_04K 

·-,.CODE 
.IDENT .NO.· 

.... 

98A0885 

._,_; 

· ....... 

X.3 .<21101 SH --~~:Of.;~ .... .,~ ________ ..... ________________ ...... _ _.,,::...,.......__. 
96A0039-0008 
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. ·:· :· Co~trolle~- Drive Interface 

· P~er -Requiremenh 

. . . . . 

- LOgi ~·zero 
Logic one 

logic %ero 
_ .:<:·:L~ic~ 
/" -~- ,. 

= 
= 

= 
= 

o+ .SV DC 
2.4V DC 

2.4V DC 
0+ .SV DC -· 

Controller +sv DC @ 1. 8 a 
Formatter i+5V~.(: @ 2 ~ 

·, !-·-:-, 
· ....... ~ -.. ··.·- .. , 

' 

· .. · . ·~ . 

+10 to +45° C, 10 to 90% humidity with 

. ~ ,_,. 

., . ~- .. 
.· .. ·:;.•. 

_.,-.· 

- . 
.,·· 

CODE 
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'·- 211. 01 -~--· ':" 

·no. condensation · · 
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·. -·· 
~ ..... · ... 

: , ... 

·,_ ... 

·:··· . . . :··_··: .. 

...;.-

.. , . ·-. -... ~ 

. ·:::)"#;~~~)~},~if !i~~1;,i&~:~:;}.~>> 0-._'.c}.: :: ,,·:, ···.~ ~ :~~: :>~~~, 
Storage .. . . .: :. ,·:··.::·_·;1;·:·:,.··"' :·~· . .z-:_:•, . ... :-0 to +55° C, 0 to 90% hum1d1ty with "9 

. ; :: . ·:;··d~~-~~i{;{'~~~--~~?(f{;}f:~}f:t~:}::;~~:}~~:~7--~~~~~~atio~· ~: .~·~ .- . ~· . . :. -... ~/ 
.TAPE TRANSPORT SPEC I FICA TlON '·'' ·. ·:/·_,,_ 

· · .M.;.1. . h,;\'4;~~'';Zk1~bensi~ a.;,.::~: Tr~fer No. of . · 
· :· ~Number ... f:! Size · ': (Character/Inch) Rate · · • :· : Chamels 

·: ; ·:·:- .: ;.:~ .,:.~;'., ·,·?:.~·-i1f(·":.:<· . ;:;;';"i:;;;;>"<~·:: . . . . . . ; -.; •. 
.. ·· .. 6640 Pertee · · · · 10 5" · ::<··< ~ ·:· 1600 ·. · 20 ·· · ..: 12o KH~., · 9 · 

<: (DeP.~nt '.o~ Tape.·· ·· 
· ' -- · Speed) . 

}o>· ~ "-The:tronsporf can r4tcord 9 trClclc,· 1600 CPI Phase Encoded USASCll and IBM format 
\~~- /><.:cempa~ible·magnetic tape recordin91 capcable of being reliably_ read. by any 9 track 
.. X· · U~$CU_ arid)BM compatible taP4:l transport~ ..... :. ····. . 

.. J( ... ;:,: :~> .. : ,;J_:._,:;~:.~t:::· :{:·.;~~-~-i!:~?;~~;i:JE?:i:~;;'':?~,, . . ... .. : . . .·.::··: ·.~:.' :·~' .. 
··'·~, :The tGPJitf:cinsport can·"reliably read any 9 track Phcsse Enc;oded magnetic tape thCt . 

: _: · . : has ~~n recorded. i~ ~SASCI I and .IBM compatible format~- . ' , ... · · , ·.• · =· . :=>t · .·. , . 
. :·_:'··. ~- ·~: ·./~~}.~:·~:.·.::;:.;::~1~\i}:::,:i.;-::;.;t~~;~::',{':~,:J:~· ''!;.~~:·; ~;.::'.~,':, ;;·... . .. ·.. .· .. ·: ... 

. ·: :. · · ··The transport provides Read A~er Write and Erase capability.· , 
:, .,... '··'. .. _: • :;·( .. ~~r:zi~< :·a,5~Y.:•12K~)~::t:::x:;;;~i';;;,,:~~;~::-t·~/~::·'.;,~;-~~ .. ;.,2::~~:::2.~~;;';: 0.":::.:.:~:,~·~::;~· :· 

;:~;.:--. ~.2.~ .. :_:.~;Mechanical and· Electrieal Sf?!cifications .. · · ~· .... ,.· 

;i- ,_, 2r¥=t;r!~~-~~~t~~~~r 0@t-7~:~i:2-~ . · : .· ,/ ,_ .. . . .. < : __ _ __ ·~ -~ ... 
· · · .. · · The tape used is computer· grade certified at._ 1600 CPI. ·_IBM part number 457893 or 

. · equi~le_nt •. · · .: --~::~,~~:?~~f>\-~1f~~~":.::· ... ~·.::>. ' =·:~," ,~_:.~·~::·: · : •· ··.· ·· ..... :··· ._· . .- ... · .. ·.-. : 

.. ·· .. 

, ... ·. 

,.,. 

TM tape width is o.498 +0.002 inches. -< · · .. -. ::· -~ ::.-. ~: 

. ._ .. .. ... :·.. .·::.: ... :::_,: ,..< ·~~·;: ~. ~ :. f· :~· .......... ;_ •. ·~·. . .-. . • - . • ·.- . 

; .... 
:· ·, -~,. 

The taf:,e thickness is na,:;inally · 1. S mil~ 

·. . The tape tension is .~inally"s ounce in the normal data transfer mode and in the 
· : rewind mode. · · . · · · " --.,~·_:- ·.; ~.. · · ' · · · . ..:;. . - ' : . ' . ".: . . •' .· ·-~ -· '. , -

. ·.·.-·. 

2.2.2.2 

.· ···Tm; tr~nSpor! can accept ..;.·,~:.uPJO a diameter ~f 10.~ inches.· 
... · .·:· 2~:"··<-· :::::::'.·-;':<•::~)iiL·i~To:~:·T _;>:: .· ' .. · ·• •. 
· 2.2.2.3 ·Motion Characteristics 

. . . . - - ~ 

.::.·_ :·. 

. ~;_;__;,.;;;..._.;..;;;_·~_.___;.~~~_..:.'~·_._....;...;.:___;__;_-:------~-----~~~~~---:-:----------
.;.. '..-:!":~ 

Vari~s versions of the· transport c:an operate at· each of the fol lowing standard speeds: 75 
ips~ 45 ips, 37.5 i~, ~5 ips, _18_._!.5 ips, and 12·.s ips_;.. ~.. •• . /; · 

@ varian data ~hin~~ ···~ 
• ..,.,..,. .aidiary .. . . 

. ~ .· ·.-.. .. 

.. ----·---·--. . . . - - . . 

·CODE 
IDENT NO. 

>21101_ 
. . - ....... ~ .. 

.... "··.: .. ... · ... .. 

. - ·._ - .,. --

.·. ·'- 98Aosas · X:. · 
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.. ·_ ... 
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•. 

~_; , ~-;·; -~~:-2~t~;iw;:;¥·Ji~6~;~~;~fa:~f ;~:~~&~~:~~:lf ;~-~y;;~~~::x~1~~~.;f ;~;i:~~~~~i~· 
·;-r:·~~/.The long terni speed_ variat!on in the for.Yard _direction is+ 1% of the specifiecfspeed •.. _.._ ''.~---~::_· 
, _ . -,;-:: , ,: '..;or··.. .. . ::.:~: ;,;;~~~~ .;.,~~~:<,·~,:.:;,~>.::>:::·.·, , . . ~<':: ·.7.:/> :·: ,. r:~ .. :. .. ':.L;;_:-:::. ~·:,-:;';"'::·:: . . '~:;::.::·~:/C·:t~: 

. :, :The spe~d in th~ r~:verse dl;~~tiori tnciy.diffe~ from that i~ the -f~ard df~~-cti~~ 1;·1·+3%~-, ;_,.,"_- ·. 
,·:·; .... • :_..::"·.~'·~··::·.:..:·~:··.",\• ~· • :'"• • p~•· "• / :, .•. • '•~.:·:, .. '.~./_.;·_ ..... ·.';,:: '·oe·.--:---.· .. _~· .. ··.··'' .. : .. 

::= . -· . ·~ : .... -._ . . '.'._:;_ . ·~~ .. -~.~~-- _.-. -_":,r·:. -.~;~:_-~:: .. :~~~:"-·? :~~·:.:,._~.>-·::- -·:l· ~-.. =--- .. :- ~ .· .,., ..... ·... _ .. _~ ··.• :.·:~.--~>... . . ~, ·-. . ·.. . ~ .. : .. :-:··. ~·-: .. · .. 

. <The instantaneous s~d variation is+ 1% at speeds from -12.5 ips to _37.5 ips and +2% .. 

.. ,. • .. '. .. ;~ 4,~~~:·.[:~~Ffr#~~~;;f l\t~lti.~~~1~if fi~C~f:.\~c. ·:;?{];f ~h~J,~;fr«,:~·~t&{;~2'i_:I~i§l~~ 
r - ..... T!M start end stop tame of the transport IS 8 +0.55 msecond at 45 1ps and is Inversely .. ··· ... :,_:_::-~': 

..·e~~·~.~~:.·-.,-;•c?;~.;Y{)'"t}·::,~"~; .\~':2;,ic" _.,§1 !~: :,C''.C;':;~;£ c.;'\.ij•f ;l;[~··:;:~jl~~ 
· .. · ·-·The start and stop.displacen:ient of the ·transport is O. 19 + 0.02 inche5. . .. .. _· __ ,-.- -. ..-~~~:'.<:-~:: 
· · , ,~~>.~):. }.;;<•~t-;'Y:•:::·~·;,;:~i.;-~-~~-:-~t~':~·::~p;/A~~t\·~gsk .. ~/:y .. :-:,/r,.:z~:~·~/· · · ._ ............. ,_. . . ::f;:'.{~ :·:·:~{:.:~::~~.i'_/>:_r.:;i:~(t;·+\i'.:%$: 

:.;-?:The tran5Poi-t ha$. a-rewind ·spe~d of 150 ips. For further detailed ·specificati~~ · .. _'. .:: ;.:~·}': 

~c '.s~:;~~~~~~~~~~~~!£~i~:~J~;,,i_:i;~~~Y~'.~~!f Rf~iJ~~t-~{~-
Themaximum displaeement between any tw0bits of ca character when reciding·an IBM . ~:fL 

-·<·_·jnaster tape in~ f~ar-d directio~ and wing the WRITE section of_ the_ Read .J.fter_ , : .... ·;-.~~:}{;~·--{ 

.. . .: ;~~~~~~ 
-: <'.>::;/.The maximt.m displacement between ·~ny two b~ts of cs c~aracter when ~ading an' IBM :· ._:_:~~~_{_~~~
.·_.,;~,~\)_•;:·master tape tn the fOC"Ward direction on~ using the READ section of the Read After:.•. . ,.;.,.. ;·~-.. 

i~~1i'~.t~~-~~'.j~S!f~!;~,,t·c~~0-r·i-;?tf~··:!~~~!''~'.#~,~:i0cr;~~itif:9~~~~~f~~ 
, --. There are nc)proi~~-~.S~tdi~~'.f;the~opsto~ and reel servos~: However,-to .. --
:·:_..-: , ~-; preserve the normo I Start/Stop times and distat}ces, and to guarantee complete. erasure 

. _: . . , of the gaps,_ the customer should ensure that the tape motion has ceased before changing 
· ... · the direction of the Read/Write .status. (See Section 4.2.8). · : . . · · _ · _:. 

• ,_• • F ••"- - ' < ••:•::::• • ,° • i: ~.: ·~. • • ~-..,: "• • • •" 
-. ' . ·· ... '· 

2.2.2.6 Magnetic Tape Head 

.:·-_ Th~ _transport has a dual stack R~ad-~fte~~rite head, with a separation of O. l50 !;·.005 
·. '~-. inch.· -~ < · ,., .... ·- .. ~ · ... ·· ·... · ··· . . .·. · . 

·-... :_ ... ,-.· .. · .. _·-·,:~-~ ... :,:;__;_·"-<; '.· - . '· .-_ .. ·.·.·.· .:• ·. . . - - . '.·_ . . ·J· ._:,,..._ 

·.: .. · . -·. ' ~:;- . . ·;~_. ·-::: .- . .. . "'" .:· . 

. .:·An ..:~~ .. he~d ~ounted to th~·:-R~ad:..Arte~write stack p:ovides a full width er~• 
. " _: . ,capability. The separation be~ee~ the Write and Erase gaps is nomincslly 0.34 inch • 

. :· ·. ... ... . . : .. ~ ~-<:· '·,.;, .:··.·,. -~-.. :.-,·.:.·:_.:~ -:: .. ::·.·;: ---:~: ~-~ -~- - ... '.:~ .. :·-., ... · ·- ..... . ...,.. ·.·~., ... ; 
-_::_ ~-:>.: 2:2.2~7 /. _· EOT/BOT Detection · · -·. ..··' ·; > . ~- • ... . · ·· 

' . . . . . -. ~ ,_ . . . : .. . ··. .- .. . . ':.· . ,,. . .. 
·. "'". - . --~ . --·.. . .. ;'._· ~,- -~· -~- .· ........ ~·.. . 

,·... The t,rcs~port- haS-a ·ph~~ electric. EOT/BOT de~ctor suitable for cletectin~· IBM · 
. . ·~ . compatible EOT/BO_T tabs. . . · · : . - . : : .. · -. · ·: 

.· . , ' ' -... . . .. :- ' . -- '. .. _ ~: ;-
. . . ·: ~· . . 

. . ~. . ~-" . . ..... 
. · .~·--· .-. ' . 

_,, .... CODE 
IDENT NO. 
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""·:· 
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. <"-··~.. ,.f; ·.' 

,· ;·:--.:~/ ·~:~1·i~)\:t,~~:;·;;2::·zt:::.::~~;~': ...... ,,~·:,i::\ . . .... ~·. ·.· .. ,, . . .... ·<. > .. 
·~;~;_:-:~~TM ·fr'cln$port·power trcinsformer ·is provided with the following nominal 
·>; ..... combinations: · ·· · · :-.~,..·:- · · ··· · ·' · · 

~. -~ ·:, '!..": .... • _._. ~.:. ~ .\: ,,., .~·;..;": ·~,>. },,,: ~-~: /;...~. ;.:·.., ' •• ·~--~:: -~~~·.:: •• ·? :.:._ ;,.~:)_·~ =-~ ·. . . ' ... · . ,.. 

.. . . ':.~?/;}~~)~~;\f .1~~~{~~%,:~~:c~,~~~, 220, 23o/2~~ and 250 

_!' ...... 

·· ... 

The system can accept variations of the mean voltage up to.! 10%. 
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A; 

: :·-· •·. 

,. ·. 

··-·: 

· : THEORX OF OPERATION. (CONTROLLER) 

:~ .·. ·._.·~ .~:t' follow·t~g·Z~,:~i:~~~i~~·,'. ~~fere~~~-~i;;~~~ ~<;~~ 9)(:0425···' i~;·i~ .. 
' ·.·.diagram sheet m.mbers and the more .complex parts are described in detail. . 

... · 11,.. ~fa:{~~~~;t~tii~-~.:-.~~uni~~~~·-~~een t~\:c~~oller ~~-~~~·-· .. ~ . 
. ·> c:Omputer are listed below; .. . ._. ,_ - . : .. ,_~:'::>. :"' :- :.'.. .. ~-.: ...... '· · 

.· :;;, .··: ·. 

>" :~~ ~·:~--~···~~~~-,;~t~ed .. i~-~- F/F~how~-~n ~h~t-~ ·of the ·.schematic:~.· "Immediately. 
· ·• . upon issw~c:e of a command, a reset pulse, TWRP , is generate·d. ··The WOR 

·.:condition sets the FOl"Ward Drive F/F after the reset pulse is issued. WOR also 
~. ·enables the gate, wh~ch controls the firing of i_nter-record gap O/S. . .. . 

....... , .... , -- ' • • o :·,:":;~\·~b<;,.=-,<'·,:':"';"".:--.~-~~,-~--·~~~-~~~~:~~.=-~~-A~ 2::·· O ,•, ·~· •, .:. ,•' • ., • • •• ;• • .: , • • 

::: ·. ·'Jfthe'tape w;i~t .. l~d/~ ih""e BOT m~ker is being detected, an identification. · 
burst must be written to identify the phase encoded format. 

. . 

·-· The l.D"c_bunt ~~ists ~fa series of flu,( reversals at_ 1600 (FRPI) in the parity 
· :·channel with all other channels erased: ~ · · · · . .. · · -. -~ , · . · . . . . . '. . . . . . ~ . .. . · .. • .-

.. ·.· Wh~~--ti,~~-~l,o~~~n~{tto~ exi~t:·~h; ENro+··F/F is ~thi~~ :· Tht~:~n~-,~ the 1600··-
. · BPI clock to be sent to the transport and at the same time forces a true level on the 
> parity line"! The railing edge of BOT will fire the 4" l.D. O/S •. When the O/S 

'.-.- . times out 10 DONE wilt set high and causes ENID fo reset.· This will remove the 
. ' . . . . ·.- . . . . .. . 

. : .c:loc:ks an~ data on the parity l~ne: · . . .· .... -~ :· ; :· .· · 

... - ·im~·sr~n~I is .now en~bled and ~~h~,-IRc{bfs is flr~d. This will cause ~ inter- ... 
. '): ; ~-' record gap. When F/F IRG DON is set, doc~ are sent to the drive gate. It also 

... .: .... •. 
..... 

. · .. . .. 

. · ..... _~:~.-· 
. .'•• . 

.., ........ ---------~----~~~-..... ----------... -----.... ..---1 .. ·.·. . s varian ~~~~in~;·:- tDE~~D~O. 
• 11911atl IUbaidiary ·. 

· .. <~:. ~ 21101. - , ... ;::· . 

96A0039-0ooB . '·-~·~ .. ' ..... ' ~ ·- . 

. ·.-
:: . 

• • ·~ • ~. .: • : >'• 
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. . .. · .··~••,iis~,?-~i~~(§~it~~~~1~i~~~l~t.~~li~1~i'$~~~l~~i;i~1tof ~~·tii~~~~~J'.-~f~~~~~t~~i 
· -· ... :~' -:~ enables the character _counter·~· Zeres are W..itten on tape. lintil the _counter reaches ·· ~'_.· ':}_-.·~\c': 

. the eouht of 40 (decimal). This will cause F/F ENALLON to set.and force all data· . -· . _.,·--~ 
.. -' : lines true for one character ~ime~ · Thus, the· precmble (40 zer0s and 1 all one's) is · . · _ __. :_<·::. 

_>written •. At coUnt 41 of the counter, F/F ENDATA will set, thU5 enabling the ·· .. · ·:· __ :·:--··Z(t: 

· · . . "d~-~L~;-~, ~,: 3~,~~~$i·~~2;:~;;!;':~' ··~·· . . ·.. ;~'. ;~;'.; ~s2::~z'2't~:~~:f t2 
. ·· :_ Since every command will reset th~ buffer empty· F/F's, upon connection of the BIC _ - -.... : ·-~} ;·;-

.. -i ~' _.- • '~. i nteriace to· the clevi c:8 ~ two ·cc,·ns. C:Ul'i w requests cire made -for data tre11sfer· out of .. . > ?T·;~~"~~ 

.c· .... · :1'!;;~r;t~!~#;.~,~;"~:ft~,.m~~~.~~ : .... ,,,;•: .. z.~~,~;2.1;~Jf:&?;~~i21l~~f~~~ 

. _:i· -:-<Jhu~; the two ~Ord.buffers~· fulJ ,by _the time we are r4iady for clata transfer._: When -· :--<~~:\, 
"7(\ ' '":the dQta strobe$ are 'enabled on: CoUnt 41 of_ the counter, the bytes are str~d ' : - ~:~'. ... ~ >};.;f?~'i;{ 

· · -., - ?~\~ . ...- ~cUtively 0nto ~ trans~t's-VO .. lines. S~art!f19 wi!h ~ mC)St_signifi~nt.byte _};~:_~~·~:~;{:,:f/ 

·••. ::·. -~~{'.Yi~t~~f~~ii!{~:~~itii!;~~J;:,~,:::l1~;:: .. ::2·;~;i.}2·{~i,f ,·,~Ji~~;i£~j~~1,~~~~~ 
: -~- - ./~·~~·c::; -- Ew..ytime tWo ·eonsecUti w characters are trc:iNferred ~ the buffer ·empty" flag is set -: ~-: ~0: ·??~;:·j_;.c:!i 

.. · .. \'~;:f ;;t,;~~;~~~~~"~~·il'=;.~~;;:i·iS\c·e;.<-.··;;~]:;;;ftf¥J:}~,i~J~~~~~~:ilTi 
-'.'./:~ OTO~ and DRY. will set. t~ new data into)he .-pty bUffer. ·._Parity is· getjerated by - < ><~:::~~::} 
. - './~presenting each byte to·a 1'ar~ty.9enerator chip and cipplyin9 the eutput to the _data:'.; : · ·:,~~tPf:: 

. n: .;.t't~~~*~~;~\t?~f ~;~~~~~$~~~?f:fst~t;.f,~~;,i·~;;~if i':ff¥Et:~~:%~?~,~~i~l!i 
.\;~:~~:~:·:·-.<'-~en no mor.~ dcita is rectt~vedJrom _the computer, .Cmd both buffers are empty~ F/F .:-:~ :"<j~·~;~~
. J-:-" -~- ENALLON sets-and forc8.s all one's on--the datci lines. This is the first character of· ·_ · -. _"';~;~;~~~; 
~:'~::f:L.: _the· post~lile ancl-is. folloW.d.by 40.zero5·: ENALLON resets with the next wocuc:; -. · ~··· 
· · -~.' ~ but clocks to the traniport are still enabled, until the signal TEil (End of Information) ·. · 
·' .. _ · ·3s_received from the transport.,-°(h!s signal is.delayed for 0.5 ms and is used to remove 

~-- · the forward drive status~ This completes the cycle for a WOR commanC;I. --- -- -- --_.----~~-

, -.:~~If BOT was n~t- pre~:~;~w-~~~-~ -c~~a~d ~;.··i~s~d, -the .1. D ~-- b~t ~uld- n~t b«ti -/} '· 
, : .> -'written and tlie cycle Would start by firing the I. R. G. _, O/S. · -.·_ · - ·· · - - · /-· · -:~. ·_ .-

:.·.~: . ·-.. :" -~- ._":~. -.. ~ ~·~>~ .. ;~·::~·:~:~ ... ~.:.::~-~~~. ··:.: _.=,_<·. ·.··~-~: ·.:.-.:~- .. ,;• :--~~· .. "_~~:: __ ;._ ::.~.~ ·-~ '. ~- : . : .... ~- .. -~ -~~~ •. 

3.1.2 WFM Command 

~ .. ,. ::"A fil~'~«kj~d~fiMd ~- apP.o~i~ately 3:1s" of-~r~ed tape foll~~d"~y 80-256 
f_ / '":-flUX: Changes in h"aclcs _ l,2,4,5,7, and 8 while channels 3,6, and 9 are erased. · 

~.. . .. ' :.;.:·,f o~~f:J. ~2~~:·:~-i~~~t~~~·~aor i;~~n~~ th~ ·~e~; ~ ·, .6-. -burst~:~h~:n. ·: :· ,--
- _,·~be ¥iritten ~ desC:ribed for the 'case of a WOR command and followed by a file . 

- mark.· If not I a normal file mark is written as described here. -

.~,, ·~-·,·T~--~~~~--ls stored and-th~" bWard F;~·.~-set·~~.r~~-r~~;pur~.- is~:~ated~ 
.·At ff}~ same time, the FM O/S is fired, no clocks are enabled, and d&.ring this 

- . - .time fhe t0pe is erased .. · When the O/S times. out, F/F FMGAPD sets high, which 
. - . ~ . . - - . ,. - ~ - , . 

•r •;;. •"• • ••: :_ ... ·.·."'.~' • :.·<_· • • • • .~' ... : • ·,-J.:: .·.:, ./ •• -. • • ·:·. • • ," " ·.·• • " • • 
· .. ··. ._-c••,.,-· ;.,.,.,-.· ·:;:··-~- -.~;.:· ___ :_ . ._..-;: ..,~- --~- ·~.·- •. - ... · .r 

-. . "~> ·:~-~~. -~ - ... . . . - ; ' : . . .• _; ~ - ···:. . . .-

_- ~~, 96A0039-000B 

..• :CODE 
IDENT NO. 

:.21101. 

.. ·:r. ·_-

.· .. _;.;.! -·· 

'· ... ·~.:-· -.···-



• ;.! • 

... ·, .~ -

:···-

'.· ·- -~~~· 
. . · . .;... :-. 

·;J.:·f ;;:Z~f J~~~~)if:~f l~i~~~t;~~~\~'&~~~J~~R~~~~~~~\ti~~i~~;.f j~~i)J~[~:~t~~i!~~~~ 
-"X · _ _,_·.:·.in turn sets ENFM to enable the clocks; f0rce the file mark character on the data . . .~ :- ._-· . 

<>> -~ :/lines~ and enables the 40 character .counter. Forty characters of file mCl'k are .. . ... ,,-.~ 
·. ::· '"., '' \witten. When_the "c:Ounter reaches count 40 {EN F.M. F/F) ·resets .• · TEIL {a.Joyed) _: :-:: :./ 
. ':::~:·~-;-_'will stop the motion by removing· forvlard drive line~ .·Any time the for.Yard drive. · . ··. ·. . •· 
>. (- · · F/F is reset, ·a STPM signal rs generated, 'which will fire O/S STOPED". At the·. · · .. 
. · - ... · en o t 1s 14ms i NtlNT Fh sets. This signal (MINT) is used fo"Clisconne~fthe----:"< >. 

~ ~~·<= ~· ~:,J~~7M<0~}~g~,:::r~·~r,.,. :' • . . . ~ , <i ·. i ..• · .... /;. i1, 
· · 3 1 3 · ·" ROR Command · · · · ··· · ·· · .. · <-:::'· ·._Y·~:·_~:~.·.':~;:::~::.:'..:. 

·. . .. . :_:.'iJ';Ei~~~)8';:~;i~t;:{-~:;:~~,;:•··:::·g~ ;,:r+:•>·.•p>;,-:,::~:i'?T:<~·--;;:.'.~i'.:~]:~~-<>:·_-;~~·:·j - . . :::~. - . ~- . ··,. :~: .. ::-:~·c::r:, .. ·. ; . 
. _: •. ·:;·.Thi~ c:Omm~"d iS -~to rec:id one record of information intO the memory •.... ·::_~ ·:·· ... :~\ ;·,_ 
. ,::~.;}'::;,.··.•./,~:~:·;\.!'~'~{-..f:i~::-Mi'.-:~~.i~~;;~{:.':¥~::::;;~~:~~,~;;;:p~:.~~·j_;,·F:-;~~;;,,·::;:;,•;:.:~.::··<n~:;,:" ··>:,~~; .. '._.~ . :{~:::~;~,:~.~~,~~~j>' ... 

,,, -;,,· · ::\'. l'he·-~,;~---i~··,t~e~L-·)l.e ROR F/F _ou.p;jt ~ts ·the iorwarci cirrve'.etf.. tof$t«t.: · · 
'-~:-~ "}-forward motion~·-.J~~othing else will h~en_untilthe fint clock pulse is received __ -'. 
·)'./;::::~:: trom)h~ftran5p0rt.'.;' The clocks csre tJien 0pplied to the circuits where they are . ·'_ : 
::;:s\~;-;:;::_separated into 4 ~{ffe~ent strobe_.pulses t~ stt:obe the: data in the 4 storage registers~_-:··. . 
Y?t·'.'·:<Starting fr~ ~e S4tcond sts:obe P'-11~~- every other one will set the_bufferfull F/~'s. _: ~ 

... . ·· .. ~~: '. -: ~~·:::~::~~ ~~2;~l~:j2·-;.~:~:~:.~::,~-.r~-·~:.~:-.~~~-f ~~~;:;:;:.~;~;~~~~.'~j::~:i·~=~·· .. ~~-~:~;~~:-.~~-j?~~~;·7;,;~.~~·:,~··~;:::·;~·,~ ·._ ~ > ' , r• --~·-:· ::\.·· .. -~~ .. ::;~~-~ ·>· ~:~;;~ ~~~.-·.·~' ~· .~· . .-~-~: ··~: ~ ~-~ .. --..:.:: .• ~.,~.-.-
0.-:·->: <··Any.of the twO buffer ·full F/F1s being let will.result in a trap request ,"which will _.-. -

.. · .. 

·. ;:·· 

.. ··. 

._ 

:- ... 

. 

·;=':·_:·be follo¥1ed by DTIX F/F being set~ A F/F S.parates every other DTIX pulse, . · -· · -: .... 
- thUs"strobing the fint or the seeond buffer ... This information is directly presented" -. ' . .. ·<on the" e...:aus to the computer.'_'Thi~ process will c:Ontinue until no more clocks - - :,.· ... -

.-.;::.-:'·-:·are received and the postanble is detected by the transport." The signal TEil will' -- -
_ ·:- ··--~--~-"::_then reset ~arcr ~i~ stat~: al'.'d _r~ult in_ a s:notion· interrupt to the_ c'omputer. 

-;~r.;t;~~~~~~r~~~~!!:'i~!~·~~0t~'~l~''j-,~~f ,J~S~,~~f.-~{-· , .-.····· .. 
· - .. lhis command is the same. as the ROR command except no data wi II be sent to. 

7·... _ · · the computer during the ·execution of this command.. · · .. . · 

.. ,• ' -~ .3:.°1~i\!'.;··:·.~:.%~~;6i~~~~d . :> .:,:· ;::: .. -~~-
••• '•· •• ,~. • • :,,_:,:· ... :~·- ... - ·- • > ~ 

~~:--..--:--....c-~~;.;:.;_:.;,;,,__:,,,.;._;_;_;.:._.--,-_;_~-_:_--::_,--------~:---··--~- -·-

Th is .co~mand wrif b~-~tored-~nd will se-t the backward drive F/F :· Tape motio~ 
.. ·· .. :.._ 

·.:, 

. will continue in the backward direction until TEil is detected, which removes the 
;. ·::;_ .. : ·· backward drive line· and is ~el~yed ~o remove th~. command. . .. _ · · .. 

,. .: ,c"~;&~ff ~~8;'.\0 ~;:''~ c:; . . ·... . .... < : . ···.· . · .... 
., ~ .. 

. . , .. ·-· .. ·. 
- ' - -~ i-~ '---· • • •. '· ' . 

•.. ·• - ·:: ·: '~- :~,...._: ....... ·• ;:-.;,..."-:> •. : -.·... . • ····~.:·~- '"-.: . - •. 

.· . 
. ··.· t :.~:'_~_._J .. :.~t-~~~it~f ;_f_1il~~~ffi.'.~S:'.Iif f ~f·:~·~j;,._, .... _·>~·~~~--~-----· ..,..-·-::.. ·:. ____ . ---".- ..... :_ . . . . .· _ ":•I 

. - . 

... ~ 

... . _·.: . 
; ... -

: ~ . -.-· • ; ·,!: ~' . -:- .. 
~. - . - ·-~·· .... -- -.'· -··- .::.. - . ·"'"' 

. -. --:···· ·. · ...... ···,. 
, ,., .. 

. · ..... 
.: .---·· 

. _, .· 

.• r.-· .. 
i· 

· ....... . . , . 

98A0885 . x~ 
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. 96A0039-0008 ··. ,_.- ... ' . · .,: .;-(:.,. · · . ._ · · · · ~ ·, 



·-._··T:-···· :v- .... '.r-~ ·:-:- .• ·..,.:..;··.\-.~ ... ~,.--· - _···:· .:.':.:r-_·~ ...... , .... -:--~.-_,.,:~---·.:..-.-·.·.~~·~ ..... ~:-·~::~ .. ·.--:·~-·::·-~.·:.-:·::.···· ... : .. ~ ... -~: ... ,.;·:":..· .. ·~~·- ... :..,_~,.; .. -_.;,_ .... :. ~-.. ----------------------------------------------------------------------.... --: .. __ ,._ 

. ~. 

•- .. 

-~·' 

."'""·--

?t.r.'.3·~.~:1~.~6~~i~l.:_~.'.~RW:1fNt~0~tfc~:0;~~an~~di~t~1~t~i:~]5l~I~J}i:4_t_(_-_~.:.~·.'~&~1~1;;;~J;~f ·t~~:i~~kc,;~~~~~y~ ·:=-,._· .-'. .. :·"'·· ~ . . . ··- .. :· .~:~-'.. · ........ -.·· ,·._.;·-·· _,, ... • .. -· .. ~-- .1":~{-.:.~:.· ... ~_.:·, 
•• ; ••• • ~ • ' •• oF {:'-· ,• ~~ ·~~·-.-:"··!··.~·- . ·.· :: 4, 

. ..... ~-.;>~-~ ... _...:.:~~..-...- ·. . . .. -· .. ' . ". --·· -~ . . ..... ,_ .. --···-'!-·: ___ -.... ~ .,:··_. . .=.;-· .. ~-- .-~~·:··~-~·~ .. " 
... - :-When-this C:omrriand is issued, F/'F-TRWL"will set if ~tat load point; which will : · 
X:'-: :;i}set.TRWL (rewind) line at the transport. The tape will start rewinding tintil the -· . 

_ -,. :_:_·:~sigiia_IJRG~_-,ma~s ~negative te>. p05itive trans!tio~ ~ich will rese~ the ~~WL ~rt,~~_ >- : .S·); 

·.£~~·;~~f;~~-~!~~~~t~~~~~~~1f i·fr1fa~IX7:{~5;~~£N:~~~~~~~t,~z 
.:-,c- figures 2 thru .Sare thning dicigrams for the-coinmcind sequences descri_bed above:. ·· -- · : ' ·.~x 

..·:· , . ..,_ .. ·.· .. :'· --~-~~-:.:.-: .:.:.- ..... ~~ ,, .. ~· ~· .... ·;_~· .. """''.:·~-. .. ::~;~-:-·· ....... ,_... -~·-~·,·~ ......... · . :-._:.:·.-: :: ·....... . ·".·." 

!J;,;::;t·~.~~:~1~, t~~~.f~l;:;2:·~~~c:~;t~·~::t~f iZ~t:~1-,~~,~~?I 
-\?<~~:~-pre.se.h:lble.synchre>noUs -~ter~·;·-and-:eontrol ci~cuits to load the predetermined -_ - ~·:·-: .. :·::~:i~~~~~ 
~i~:~:~-:«:b!nay count Ct the-proper ti~·;·'=-The iumper bO<l'd ~ill be changed for different_;· ... :_-. \r:·-:c~;-~= 

1~;.i,'::t.~m;i~,f:;~~~!!;1'1~~1;~~~~~1~~1~~?J~~::{':ik~·;,TuJ·~i,'.)?ftZ:!;if~{~~t;·~l~~i 
- -·-:-~~_The- tWo counters c:an'c:Ount up· _to 256 (0-255). -That is, the input clock ·frequency-··-· ~ .... :?Y~r: 

.• -~.c:an· ~-;~~:~-~~17~~.;!~'.;~i;;t-;~.~'.-;~~i~;¥~~j~·i~~£·~~~~L~'></:\_~ .- - · .· · /~~:.Jr_~::::·· ~tf~~~ff, 
_ _ -·1f pr~te.;t-~ed-~~b:~:-1;.df.d i~to ·the -~u~te~ ·crt-ce~tai~ intervals, this .. ,·- , - ~,'- __ :?}:~::~-
: --~,._-~:-,~~uency division_ can· b8'Cidi\iste~ (reduced) •. F~ ei~am~le ,J~ !!2.5 ips-tape : · ·: · ·:_~-~~~~: 
-:,:~~:/_:~speed, we will need a clock rate of360KHZ~ -To determine the ium~r configuration . ,·;~.~. 

:~~;] ~t~J;~~i~,;';i~i;;;"~,t:~~·?;;:;,~_'°""ula: ' .. f .;~I~tf :~ . '":'·' ',,,:::rzt;x 
__ ..... _",,._- .. :-,·;--,.,., ___ Bas f '(11S2MHZ) ·-

.·. ·~ 

..... : ~- .,.. . '". ~. -. ·. ::.·.i~?~t~~f.~;~~:~~.~~ti%-·,~.~\··.· : .. ;t' ' . 
Where N is the number in binary to~ loaded into the counter (using iumpers to 

- groUnd f'oi- one bitS)~ - - - ... :-~:"' '':,. -. ,, ,__ ' - .· - I ·.'f.: :.·· 
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·it-;;~~~~ 
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{_-._:a. ·ff~~fJP~~;'~ir~~~~1~j~~l~f~;;~~t I - -s:tl~~· ,_;.,;ii;~,:~~~ 
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. :_::, .. >>Th9 logic.diagram fo~·iM fo~atter C01'.'5iStS of 3 sheets. of general timing~' c0ntiol .... ;- .. :: _}{:·: 
· ·:: ... logici and 9 sheetS_ of identical circuitry for the 9 channels oftap4t information. · • .' .••.... - ·?:;>;~· 
. . ";::J~ this theo..y of operation, reference-will be made to the schematics· and the·- · ·: .. --. .<- · <·.;:::;~ 
\~·;,':-~><title. of ecich logic section ·contai~d therein •. (Sc~mati~ drav.:_ing number 91C0424). ~··.· .. :: .. ::\~._;·. 
•_·:<S::'~~}:'~(Y~~;:;·!t:.~~?£~:·,:'t.r~·i:,~~~-~~j4~f;:,%;~~~~:i${;~~~~~;·"·i~i~:~~"''·:;~,;.~;::·::,~:~~~);;;:·:~~~·;,~·:·:~::.. '.:J~ ··'§/;,'.~:·· :'•~·:~;~:<~:;.~·;·<-: ~::~:::>(};;:::;y'._l5~.i;c~;:~J~! 
.>.~/:o:'.;~_ In _order~ 'Unclentand this description; It is recommended that logic Sections·· · ·· -~_.: __ .::.;·.>:.-'.:•t;:~~t 

? '· ~~~~~ct-'J~'~.~~~·;0~11.th~, ~< Y':.,.Y{~·:; . . -. }):~}~:YI'.f~··~tf{t~1 
'~., 3 2 1- '·-·tracking Oscillator (VCO)' logic · ·-·- -· .. :.-~. --.::... ----~- · ~ '·<·:'· ·- ~ ~ · ··'"''-- .. ·.J~'~'-;.."'.,-

-~~~:~· :·~·;<£;<1;~y.:.~;~-~.\~::· "·f?:f7'-:~\;·:._;:s~"·:i':·:~, ~e~"" _ .... --·~-~ ':~-- ~, .. _·-~ i:· <:::~_ .-- ·:,:-;:f::.:~:<~:-;~f:Yf:~:':~~-.~~:..~+~:h?.~:~~·-5~:~?:1i 
. ·.:~~~~--:.':A tracking c?scillatO..' is u5ed to trade instantanee>Us and long "term-variations in' . ~. ,. _::,;:~:·i~:~~3::· 
... ?:f;· :;:;data.rate due to !czP..sPffd_variationS and bit crowding effeds~-. The logic: _c:Onsists - ·: .. ' <>'"J!~ 
f;:;f~t.::O ofa Variable 'frequency osciUator and a' Control logic: I which is Used to determine :·· .-··. .; <.·:~~1~t~f. 

. xr~:.r;t~~~:s~,~~?:t~,E[~~;~~:'·;·.~::·'.{;:cf"r:s/:ii 
:;/,,)_:;:~_signal GATE 3_isa. wi~ gene~ated from ~tao~ channel 3<.This is_ the · .. · ·~: .. : ':; :·\f'~y~~ 

:)_{?:_.:'.: primary signal u5ed for tracking. If c:hannel3 drops out I control is '5witc:hed to ·> . ~ •·.·:r~?.11 
.='~-~.:-~}Channell. GATE 3 is high for 3/4 cell time ~T8c:loc:ks and low for 6c:loc:ktimes. ·- "~f~:< 

. :;~:;.·~-.:)When thts signcit_1s-1ow;· tne vco control circuit rs enabled to count the clocks. - ,.E~~~~ 
·=;}}:_~~=If th8 last stage of tf1e·"c0~ter is.set before GATE: 3 _is _set high again, F/F SPEED.. . .·: :;;;,,;,:, 

- ?f.i~i-~·~(will _be-set~-~ This will 'result in a decrease in clockfrequency ·of the vco~... '"·· ;' <- ·.,,:: .'.::t;:~}!~:· 
·: .. , ··,;;):i·=/-~8~7'f t:~~::·:~:~;J.;~~7·~);:_::;·~.-;~~.;;:~:c-~':.~:.~_-· .. :~: >'•;L .. ·;;•. L -_··· -.. ··:: .... : ... ,. , ...... ·:·· -·· .. _:· ·:- .. -~-:: , ..... , .. _._; __ '-.~·'.:·:·- ~-·~;-~t~~0~~ 

,:'.f'· .. ~:.The clock output oftheVCO, which.runs at 2'.4 times the frequency of incoming : · · -_< ,:~\·b 
· : ......... :_ : data·~· rs· distribUted throUghout the ·logic: for all nine channels of read data. . ·· -· ~ -:::._ '.>~-~{.. 
. .. . . 5':::t:~~;:~2~::;;:~>~-~:;Ef:'.i{i~~~~.<,:;;;;<·?.,: '.. ;··.?~<::;'..: :':::.. .~ ··: : . ~::::· : ='·> ' . > . :·: ; - . ,-<:~;;:~ ·-'f!i~ 

·: -:.?:.·~!'_2_.~~L-Sectuencing·cind Control ·· _ ·.- _ . · ·• · · ·-~>.~.+~~;:~ 
. ·:~~-~->~-~·=.~.::.:?~-~-'.; ·.,:t· ... :~~:; .. ::~~::--~.":>; . .'.~~:.-..~'.-._-~.::;·:.::f:~-;i~~---~.=. .. ·~:~ .. --~~ .. -.<~~::~.: ~:r?.·~.---;~.-~.:t··-~~ _.·· .- .. :·~ _· · -· ·• .. ~--· _ .... _ _ .... ·.,.. ' ..... ·.:~::-:~·-·-- -- - ._, . . - ._:\ .. ~--j.;~·~:} 
The basic: timing in the read mode is performed by the Read Sequencer and the ·- .·. · 
Character Counter logic. · · - · · ·- · · 

Each dot~ ~eeord consists of a preamble, a data area, and a postamble. The 
._ .'. Read Sequencer is Uled to determine which area of a record is being processed . 

>;':>-·'. at ciny pclrtic'-'lar time (refer to timing diagram, Fig. 3.7). . ·- _ ... - · .... -::_:~.'.. 
· .·:~'.·,>:,- ~: .'. _/ ~- ·._ ":·:;·s:,,~:~)=<r· ,:·,~;~·'::.·:>.·;~;:·'·: · .. ·<·:(·~- ._ .::-/ · ..•. c •· ... . ·• · ·> . 

.. ,. · :_.When envelopes ere detected, the character counter is enabled. When ci count 
- .: o,.640 ts reached, REP flip flop wt II set. 'J'.his is 2a character times •. REP stays 
. ,··set_for one clock time and causes the sequencer SEQ 1 F/F to set., ~this point, 
::::.'·we are o~.hatf·way·tj;roflsl\ihe'ptea~~I~.· . ~:- .· ::-.~' .. :.;:·:> . . _ 

_ : ~:~ :-~-· :'.'D~fri~· the\:~ .. -~~u/~~~~:;··t~~~-~ ~~--check is .;,ad~- ~~~~~e tf.the. pr~amble fs 
~--trU.,fy all zero's. Wheri count~. is reached by the char_acter counter, SEQ 2 · 

· .· will set by another REP pulse. · . . -. ~ ~-- _ :· :· ... _· ; . . . -·_ .- · -"- . . ·. . ...... 
...... : . -'.:·.;·· ·~-' .. ·-:.··-.'-.'. -:~-:~>··;,.·.:..~:"',-_ ~··:... ·: . . ·.·... ~ ...... ·-=.~ :·;:~~-·:- , ', '; .. \ :'!!'··.=~. , ....... .. ·: .· -·.:""-'· ,. ~!!".·,~-·: -~~,._ .-.!: . 

... -~ 
... 

, .... · r--=:--. -----~--ir-... c=o=o=-e-,------...... - ...... ~..------.ii.---1 
:-_:;. @varfan ~~-~~in:;:,._ it~ENT NO. . '. .· ·- , . 

• _..,, IUtllicNty . .· .. - . . . -

.· .. ·.:._-·· i::.:;;:.·::_·:}~i;~·_;:r-·~·-21101 ... 
_ _.,_ .. 

96A0039-000B 



.· -... , 
.-·,., 

·-,-~&;;h~~ii;iiti~¥£~~~i~;:~~;,~~~:~?~~~{~f ~~~~~;~fe~~t~i~l.~i~:i~~~\3i~i 
. :·:·:AU .Channels are now enabled to.look_fOr ~he preamble all one ·character:·· ·,. ·'.'.~'':.·' :.--,_.~.:::~~-~~-~~18) 
. ,- . . "\:S;;~:t~~;.;,'.;'~~{~~~:)~~y;,~· ::.~7~~(/_t·, ·.j~,~;; :i;_~;~.-~:;;~/.f·.~;. ;~::;:~-~ =.\t~i:Y·~:.:·.~~-;~. /).:_'.·~'.-{:'\ 7,:':+:~:- .'.:'. '/ ~; ~:;{,~.:::~\_::-Df'.(·;f.f St:E:~ 

._,,, -~ >'.fhe cl,amel"fogies will now take over un~il. the postamble all orie. character is ·~·~.-:·· '~ . .-~ '.·_:!:_'~£;;~: 

.. . : '..·detected.' This will cause SEQ 3 to set~ During the 'next 2a characters~ a check . -~· ::·_~'.:S??.?E 
.. · • . -~: is made to ·see if the' postalnble is 'truly. c:Onsisted ·of only zero's. After 28 character . , .. ;_;~r'•?°-'. 

<times~ SEQ 4~will be set high •. If I after the next 26 characters have been counted1 : ... :·-.,;~'.~:":'-
~\).V.lopes hci've' not been cfapd, an error condition is detected. SEQ 5 will be. · .. :.'..):~.-~:-~;-~~;_'..·.·-~. 
: set after thfa··n.xt7' chafacter-count whether or not the error ts deteC:ted. ·· 2S · ~: "··· ·: .--:. ·:;<. 
--.character times later, ENDR FIF will be set indicating the end of the reQd seq~n~: ,.~~ t:~}t: 

.. ~.:~SEQ· 5 resets SEQ 2, SEQ 3, arid S~Q ... Simil~ly I ~NOR .... ts. SEQ 1.and ~Q ~·.. ··- :~:··:_·:~ 

,;~f :>f ~I~~~~~[~!~s:~~:r,0:1g:~1~~~~~t¥~¥!0~r~~~~f]~f~t~~~t~1if t~!! 
~:~,»:.,:>:~~~naere.are 9_iclentical_ -~·of channel_Jogic ·on. 9 different sheets .of·schematic$~··Any._·.' ·,·:):~f4:< 

· -~:-~~~[i~?fi~~~;~~~~~}fj:f~z~~~¢.jt;!~~~f lf ilE~!l\t 
. . ··c-.0 ... ;., ··;;<·~.;'"'"····;;..;il• .,,..,!'i~· A ~coder ci~cutt.to 4•code P .E. data. . ·:· . _ :-~·:.":-. ,..., - .. -~~~:.;.."",·:.~-~·"•'~· 
. ~·:~::~~~:. -'.~-~:~~'.-0~!:~.~~~1·~~~~'.~~~{~:.:' .. :·l:.;.:~:.:,;::~::--:;3~-f:~)/~::: -,=~-c ___ : . ~<:.:_.··:~. . "('"~~.:~_::~ :·;:~:..'.· :-~ ~. ~'.=!-;.?~ ;.~~{[-_:"::~~'fiJj 

. - <:':.:-·"-- -.. ·~ ·. <:~ .. r:~\2 .~~ ::.:::::. A Deskew Buffer to· allow for differences ·between channels: · · · :~ :,--..:;~:.~-, . 

.. ·:.-·'~' <~',:~:,:·:· :,~'.tt;;.;..;;·.:f:.;.;;'."'.:~:,3!' •. .;;;h:;::<:~J~~lope detector, drop out .. ~tector, and_ gahng l~g•c:-.: . . .. , .·: ·;,,..·. ·· . 
. :~~i:}_,~_::{b'~s~~$1~;~~kt0~~~±~;;;~;;~$:i~ri%~:~~gx~:~~:¢:~:. .. :~~~~:;.:g:~~:.:,~:,,:,;~_:;::~~~,:e1i'<;::~ .. -.~'L:~ ~~~i: '.:_;.,:~·'. .:;:.:z~:-~~~{r:;~;~:i~~~!<s · -

· ·' ··· ·'··r·· .... , .. ·.;'. ·"·~":.. .. ,.--;4 ,.,,r·:A wrtte c:ocler to c:Ode write data into phase encoded format · · ''··· .-:- :-.~ ... 

-'~~:_~~r~(f.~~~~~~7;~{\!i!~l1~!%¥f J';:s,-: n··,?1 '?;.-}~i~~-is;';~~~'.ij]!t 
:~ .- .· The decoder circuit receive$ data or inverted data through the exclusive or circuit' .. . ~~;· · . 

. : : . ·:·a.. the Input •. Two· flip flops are used tO determine the polarity.of change of direction 
· ~. in Input datci~. _Two gates_ are used to detect ones and zeros. During the first half 

of the preamble, the ones gate is disabled, thus forcing the circuit to synchronize 
with preamble zeros. 

• '# ,. - -~ - ~ 

.. _, ·e..:erytim~,~:tr~n$itt~-is detec:ted: ·;.,~·flip flop (GATE) will be: ~t •. At the same . . ... 
: ' . time·,. a clock counter is reset to zeros. When this counter rea c:hes a count of 16 (1 e ~~ 

.: : (3/4 cell time), the GATE flip flop is reset. During the low portion of GATE, c ~- I _ 
.. ·-;·the polarlty of change of the input data Is checked to determine if a one or a · · 

. . zero is being_ r~~·~~'.:·.~;. . .. . ,. . . , '' . - .. -_ : . . . ' . 
.. ' . ··-

--: . 
•T• ·~ .'..:, '.; ... , • • •" :·· _:0. • ,.,,.~ ·.~·'.,>:.·"~ -'• •• ·• 

- This logic consists of a 4 bit ;hi ft right/ieft regtste; ~-nd a 5 bit shift ~~gist~r .; .···. · ... ·' :! .• ·: ~--·,." 
~ lnftially, the 4 bit register is cleared and 26 character times a'fter the start of the · · · 

P,eamble, the last stage of this register' is set high. Tb.• signal SYNC .. keeps the •· 
S bit register rese! yntil the first ?ON.E"~is deteete~~: .. fhi.s,;would:be ~.all:-~ne • :. ·; 

.·'". 

· .. 
.. 98A.0885 X5 
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- QAAnn19-000R 



-..... 
-:.f. 

--.. ~- -

-:. ··· .. 

-.. -!.". -

,., ~·>·The 4 bit register iS used as' a pointer ~-··which points to the next empty loc:ation of . . . ., .. ' ·,~,. 
. ; ·'.the_ deskew buffer. · Aftef t~e detection of the "all one's'~· character, everytime a .... · .. ·: -:-~:.' · 
· -:·: one·'O..C:i zero is detected.(a STROBE is generated),. the 4bit pointer register is. - ::·:--·:_--·<~::,. 
s:shif~ one place to the left; thus pointing to the neXt empty spot in the deskew~-· . : ;, ·:·::~-~:?; 

·· .. ,, .. :··s'?;;,fi:~iii~~t~t1t~~~i~fri,~:~"1*fi1t"i'.€!'-~i{\~f1i0f .:;f5g~:;Mi~\~~:t{t;Jic~~l~ 
.. -::'.":;f~\ .;:.When all channels have detected.at. least one character, the.-signal CHFND · · · ·. · .. ~~ -,· · :.·:·.~?'.'.\~;: . 
.-~"--"~:'.'~;(character foul'ld) is raised~ This signal is sent to data control logic, shown _ . ·> ,:_:," :· ~·;~.:;tffa 
~~t!~:r::''.~~(~ther-~ith seque_ncer logic~ whes:e lt:genera~ SRONE+ and DSrR_(data.,_·· ... _ .. . :·,: .. ~ .. /.,;;~:~~· 

. 'f[;:.'ii,~?~h~~{~~f ~~!~~~t~~~J:~~~;t~t{i1t{ti!'t~t{;~'§~·;;;ffe~k~~~~·~·~;~~%~~;~~~~ 
·-<~fo~,:~~::=)he. si gaiQ I SR ONE ... _generates SRCLK signal ; which wi 11 shift the. p0i nter one place ... ~- . ~<: :<}!.~~~ 
.s~~:;~,;~:to.the. right ·and t1t9· data in- the deskew register out to the.5th i>dsJti~.~OµT)-::~:Thi_s ... ·~. ,~ .. :~~~~;: 
::~~}:fS;~:~Jfs.the 'data P..esertted to the cantroller. - This P,.oc.Ss Is repe~ted throOghout the . ' . '•>"'t~;:_:::~~~~; 
. ?:if:.;,:l:reCO..cl until the po$tarnble ts detected .. This ts done .when the signal. EOUT is -..•. · . ....... ;·t4~~ 
-I~:~-~~,-.~;~tgh and _DOUT.i~_ lovi 1or·c.11 nine channels Including the parity track~ signifying . _:·o.·:~~-~~~~f~: 
.<\E~~:il"th.e.~aUone"._chC.-acter.f.ollowed by the firit all zero charac~ of the postamble. · .. ~-.. <:: }i:f~2: 

-·· --· . ~~jj~~~~~r~:!t;2!!~,~~~f ~~~:;,f~t~~~;~;1j~~~~~'':.t~~~~,~~l1~I 
:.·~~Y:·:~· _;.Each. chcinnel" contains-a ,write coJer·~ This circuit receives the cloclcS.and data. . ••. ,_.-:"~.~;.~'.{~~2::~ 

.. -.•· . -~~0}~.~~~i~;~~;~;~~~;s~,··data '~--~~-s·rd fctm_.·~·:;1¥;;~1 
· :.: .,, ·: .,. 3.2.4 •_,_-:··:. _· File Mark Detection · ,,._ -' "-~~>>~~ ·.'.'.'5'.(;;.~ 

. · ·-~ ' , .. _ :. '. __ · .. ::f~:J::.:"~~.}):'.':-,:_·, .. ~::t.:~.~.<'>';~_:-,:~·'.- ·. ;, ·.·~-· -.; . .··. . ··: .. :· . . . . . . ::·· :··.;'._·~:'.~~::' . 
·:·>~c· ·_;·A file.mark is 40 zeros in channels t,4, and 7 and no data in channels 2,6, ands.;. . · :··" 

;_:· .· __ :Channels 3,8, and 9 could have either zeros or~ erased. . · , . 
..... -_ ,;~···- ._ .... --~~·:.'.-.~--. ~:·.·. ' .• " .. ;- ·- - ., . . - . ."·.·_::. ·: .. 

·2s cha~oct~r times after the st~rt of data record, a REP+-pulse will set SEQ 1 and 
, .. FM true if the file marl<_ conditions are detected by the decode gates. · 

..... :· ':-''. FM~,~,~~-"~~;;:~~t~;l~b~~~~ .. set.· • Thi:~··~~ ll -~us;. the chara~te;, c~:t~, t~ . .' . 

. \_~~.:/.reset, thus nothing else will happen until enwlopes drop. This will enable the. 
<. ~. ·character c:Ounter again and 24 character times later ENDR is generated, which 
. . . . resets SEQ 5 and signals the end of read. . . : . . . , . . .. 
.•·; ~!,~· .. ~--... ;: ... ,_. .. . - ~ ·"' ~ - • 

. ·, .. ~--~-'.·<" -~~ .. f~~>:~·;_,;\'-.·.~-f;_>····}-~~~- .~-~-- ~-··\:~ -~ .. - ,_._ .. :· ....... - -_ ... ;.:.::: . __ ,., .. · 
.· .. -~·Identification Burst · · .- .. ~: :·:.: · .. :' ·. · · · 

.:.~·>·. ~ Wh~~:~.;~J:·is:i~i~~~:~~-·~/"aor:~--~h~ ~i-g~cd ~~wn·o·~ s~_:.t~-3 of s~~~~~r~ :~ · .,_ 
. -..· . (called ID TIME-:- from the controller board) goes low_ disabling th~_srgnat· .. 
· ·- ·---.·_.ENVS+. Thus, the read sequencer and character counter will remain" jnacti;,. 

-: ... ' - . 

·····CODE 
IDENT NO. 

~·.21101 

·'' ·- ·.~· 
... 
•· 

.-



. · .. :J~~~:~~·· 

.. 

. . -~ .· 

f l~~r)~~~~~~~l~~~t{~-lf ~li~~i~~i~i'i'f f ''·~i\2t·(,i·;::,JJ~f i)1,:;::t~~i~i~:~f~~~!~; 
.:·~~):~<~1~;; But the channel. logic is •nableci to detect "individual enwlopes. '"'A 'check is . . .. ~ _ ·,, ~ ·;.,,:/_.:,, ... 
·~:- ;~:~mOde for date if1·chan'nel 4 (Pc.-ity) and no data in other channels,; since 1.0. ~-

>::_;::·_ .. .. -~is a burst of alternate_ ones aiid zeros in parfty track and no data in other tracks. 
·'J~·:>.~ ... · After the signal IDltlME-is removed (at the end of the l.D.· time out) by .the. . · .. 
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