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b. ELl<:CT:i~CST ~TIC STORr\C~Z SY.:JTEM . 

(1) GFNE~AL. - The Elec t r cstatic Storage .... ~ sLen1 , E3, locd~:d i :::. t.!'1e , , 
cabinet. , provides r apid ace ss sto:·age for 10~~4 36- bi t ~ords . TLe octal !:.d-------50000 

dresses 00000 through 01777 are assigned to the system. Since the information 

stored i n ES i s vol~ tile a procedure of continuous r egener ati on must be used to 

retain the contents while being us ed, and , i f the contents a~e t o be r etained 

after us ing, the stored wo rds must be transferred to non-vol tile s torage such 

as t he Output System, the Magnetic !)rum Stora~e st .m, or the Magn~ ti c Tape 

Storage System. 

ES i s divided int o several parts . The 36 cathode r ny tubes, CRT , provi e 

the actual stora rye of digital information. The Electrostatic Storage Output Reg-

ister, ESO, provides temporary storage for words bei ng t ransferred in or out of 

CRT. Th e locating system is composed of the Deflection Register, DR, t he Ihsh 

Defl ection Register , DDR, t he Deflection Genera tor , r:c, and t he Regeneration 

Counter, RK . The generation of the s tar ge sequences is per fo rmed by the com-

bination of t he Electros t a t i c Stor :tce Accesf> Co t rol, ESAC, and the Electrost tic 

Pulse Distribut or , EPD. 

(2 ) ELECT:.OST TIC C:TORAGE. 

(a ) CATHO DE RAY TUBES . - El ectrostatic stora CYe ut ilizes special_y 

manufactured cathode r ay tubes wt~ ch have five-inch blue phosphor screens of 
and 

medium per sist ance l uminescence. Both the phosphor coatin0 1\the glass serve as 

the di electric medium for storage . Thr pickup electrode whi ch is mounted ext er-

nally i n front of the screen is made of wire me sh whose tr9.nspar ency allows di-

rec t observation of t he tube screen . The elect rode provi:ies a capadtive coupling 

to t l:c tube 's screen allowing any change in cl':arge pat t ern to prod.uce an external 

•.• -'. ' 
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• is divided into 1?24 elemental areas, terr.ieri cell s ; th:; .. ;e :::ells e.re n.rra;1ced in 
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a 32 x 32 grid patt rn. The s acing between adjacent cells is appr oximately t~e ------. -
times the electron beam diameter,, n distance suff i ci ent to prevent unde sirable 
~---...........~ ..._""'• ........ ,.,~ ·~"-"--·~ 

transfer , or "spilling over", of charges between adj ac ent cells . 

The electron beam is di rected at a particular corner of the cell but is pre-

vented from reach in~ the screen by the control grid. Then a pulse of appr oximately 

one microsecond duration i s applied to he control grid allcwing the beam to 

reach the screen. Tlce beam must ' e of sufficient intensity (velocity) to cause 

s ~ condary emission at the screen; in other words , more electr ons must be driven 

out of t he screen than are introduced by the beam . The net result is t hat a "well" 

:i.s formed in the corner of the cell by t he impiri.ging beam. A "well 11 in t his cor-

ner of the cell i s identified as a binar y 110 11
; convei·soly, the absence of a "well " 

in this corner of the cell is identified as a binary 111 11 • T'ne forrnin "" of a "well" 

.,.rnere none exi sted causes a change in charge pattern whi ch is picked up by t he 

wire mesh electrode thus notifying the system that a 111 " is pr esent i n the cell. 

If, however, a "well" exists before the beam is turned on, no change (or very 

li t te change ) is made in the charg ~ pattern , and t he pickup el ectrode receives 

no signal thus notifying t he system t hat a "0" is pr esent in the cell~ 

If a n1" is present and therefor e a well is f crmed by the beam, the 111 11 

is changed to a "O" by the beam and the "1 11 i s des t royed . In t his case the "1 11 

must be r estored. Always, just after t he sampling signal ap, li ed to the control 

grid is removed, the el r ctron beam i s deflected diagonally across the cell. If 

a 111 11 is detected by .he orighal sampling signal , the pi cJ.:up elect rode notifies 

external circui try of th is f act and a second signal of approximately one micro-

second duration is applied to t he control grid. Th i second signal coincides 

wi th the diagonal deflection of he beam and "digs a furrow!! diagonally across 

t he cell. As the urrow proceeds , the ejected electrons fill the well f ormed 

by the first sam l:i.ng signal as well as !nost of t e "furrow" , and , ultimat ely, 

a "well " is formed in the die.gonnlly opposi t e corner of t he cell. However, since 

this new 11wel.1 11 is never probed by the sarnplin~ si gnal, its pr esence i s i nci.d• ntal. 
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If a "'Y' is ori g:i nally prese nt , t .e p i.r.ku . elect rod e f i nd s no clt '.:' n '~ ·? tn c:.a r je 

p?.. tt P. rn; c ~:i ~ '1quentl.y, no -::x+ E'rn~l s i g'"19.l i s p;::ner2. t o , .·md no si :;YJ.al L P.~_ l i ed 

to t l: e cont r ol 0 id d11ri ':'; t .--.0 ; :it 0 r v"..l ·i n w'.li c'-: -1:.h e b o'!.m i s bc i n?, d5:::_::;on111ly '1 P.-

fJ e c t ed. T1: en :f r e , t~· e "•,:el l " i s n:'.1t f ill ed in th~ "G" is rr.i t e i neu. 

Since a "well" slovl y fil l s in with electrons i n t h e a bsen ce of an i mr i n _:-

i ng elec tron b e ·;;n , t i: e "well'' iri l l u] tima t el y dis9.r :!.'."'ear or "d e c <J y ". Tr:: pr e v~,nt 

de cav , all 1021,. cells 'l e cont:nuously s?.mpl ed, one b·r ')ne , i n <> syst eI"le. tic !T'J3.n -

ner durin g those int rv::!ls when nn stor age re f er ence s {rea-li.n ; or ,,r.'.'j t i ng ) aro 

be~. ng made . This procedure is called "rP'Senerati on". In t h '? s t r i t 3,_n 2e , onl 'r 

the "O"s need be r ogener a ted since a ''l" canno t dee~ _, . ; t he "well" ~ n t h e diaGonrilly 

opposite corner of t he cell from position of a "well " r e res entin~ a "1" a so 

fills in slowly, but the total a bs ence of such a "wel l " will no t a f f ect t he ·let-

ecti r: n of a "l". However, a s et sequ ence i s performed fo r wri t::i. n~ , r eadi nG , a nd 

regeneration, and , s i nce t he circuitry cannot establi sh the c0ntent of a cell be-

fore sampling, the "l "s are regener ted as wel l as the "O"s . The r egener.?. t i on 

procedure is interrupted during a writing or reading s equ ence, bu t a c i rcuit :s 

provided to "remember " the l r ca tionaf the las t cell tha t wa s r egonernt ed s o t '·~ a t 

t h e regeneration may c~ r. tinue from tha t point after the s t orage r efer ence sequ en ce 

is completed . 

(3) ELECTBGSTATIC ST011AGE OUTPUT REGI STER. - The Electrostr:i.tic St orage 

Output Register , ESO , is more t han its name i m l ies . ESO s er vos as a t effipor a ry 

stora ge for words bein :i; writt en i n or r ead from ES. :ESO cons i s t s f 36 fl i p-flc ps 

and t heir a s s ociated gates. One f lip - flop and its gnte s are r.lS s0ci .1t 8d wi ti:: ea ch 

CRT. Durin.<S ee.ch operationa l C"/ Cle, ,,..hether wri t j n" , r e%J r1in r: , er r 0-:ener Pt i on, 

ESO i s cleared a s the cyc:te is i ni t i n.ted . Tl:e fol lct.Ting sub pA. r ,, z '1 ~)hs rli.. s r,us s 

t h e o era tion for t h e t hre r> cycles. Tlie di s cuss i on is lb1 i t ed t o P.. s -1_n15l e 

stage of ESO since all st.aims opera t e al ike . 

(R) WRI'rTNG. - The ESO fli p- "l op Y5198G '.s initi Rl l y c.:. eA r r~d. The 

PR0BE signal is appli ed to the con t rol ~rid o CRT s<>:nr lir; ;· t h B con-:-,en t of r\ cell 

Page 3 
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a!'li writes a "0" if a 111" exists or strengthens an exi tin<s 110 11
• If a " ~-" is de-

tected , the pickup electror e sends an en.'.lble to gat e V5190J , but s ince th i s i s a 

"1riting oper ation, t he qES'T'OHE signal is not issued. Ins", ead , the WRITE signal 

i s i s sued w':ic'i , if a 111 11 enable is apflied to gat e V51904 by the X-Register , sets 

the ::'.:SO flip-fl p V51980 to t he "l" s ate enabling gate V519'Jl. The DASH signal 

t i- en passes t hrough V519·Jl an :i restores the "l " in CRT. Conversely , if no "l n 

enable' is supplied by the X- Register , gate V51904 is disabled ancl the WRITE signal 

is blocked leavin~ the ESO flip-flop i n t he 110 11 state wli ich in turn keeps gate 

V5190. di sabled blockin·-:; the DASH signal. Thereby th e 11 0 11 creat ed by the PROBE 

signal in CRT i s allo'.tlcd to remain and eff ect ively a 110 11 in the X-Re ,ister s tage 

is written in the corresponding CRT. 

(b) REA !JING. - The ESO flip-flop V519~0 is initially cleared . Then 

the PROBE signal is applied to the cont rol grid of CRT sampling the content of a 

cell and wri t es a 11 0 11 if a "l " exists or str engthens an exist:i.n c~ 11
)

11
• If a 111 11 

is det ected, the pickup electrode enables gate V51903 allowing t he RESTORE signal 

to set EBO fli p- flop V51980 to the "1 " st'.lte. Gates V51901 and V51902 ar e enabled •• 

t he former allows t.he DA :OH signal to restore t he "l " i n CRT, and t he latter passes 

t he READ signal i,.rhi ch becomes a 111 11 FROM ES signal. The "1 11 FROM ES signal i s sent 

t o tr.e X-Re c_;ister setting the corr esponding stqge to "l ". I f the PROBE d.etects a 

110 11 in CRT~ nothing further takes place 1rnd th e corr esponding stage in t he X-Reg­

ister~ )s left cleared denoting t l:at a 110 11 is present in ES . 

(c) REGENERATION. - In t he absence 'J f either a writing or r Radi ng re-

f er ence the regeneration cycle is repea ed cont inuous1y P-a ch cycle being enacted 

on a cl i fferent cell in C T. After 102/; such cycles hnve been performed, regen-

erati 0n starts over with thG first cell a i" in . The sequence used for re~eneration 

is exactly like he r eading se~uen ce e cept that no REA si ~nal is produced an j 

therefore no information is tr:msmi tted to t!i e X- Re r;is t er. 

(4) L~ CATING SYSTili . - The l oca t ing system is used to direct t he elec-

tron beruns in all 36 storage tubes t o thP- same cell position or addres s. A uec-

P:ir;e 4 
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o dary function is to provi ·ie t he dash deflection v0l ta ,es used for r es .oration 

and -writin~ "l "s. The sys t r.m cons ists of the Addres s Source flip-flop , the Def-

fl ection Re gi ster , DR, the !hsh "ieflect i ,m Register , DDR, t he Defl ection Gener1' t or, 

LG, and the Regeneration Count er , RK . 

(a) ADD 23S SOUFCE. - The source of t he addres s to be used in an operation 

can bP. either Si\P. or t he Regeneration Counter , RK . Control ov~r t he choi ce of ad-

dress is cont rolled by t he Address Source flip- flop , V81 located on t he chassis of 

Jack 50063. This stage has gates on bot h enables. ~~en writing or r eading i s t o 

take place , t li e INI "'.'I:\TE '·TPI' E signal or I NITIATE IEAD signal se t t he fl ip-flop t o 

t he 11
" " state enabling t he gate on t he 111 11 side whl. challows EP-0 (a di s t r i buted cl-

• 

eek pulse discussed below) to sampl e gates ennbled by SAR and t hus pr ovi des t he SAR 
r i n 

address to the system. EP-0 also resets the fli p-flop to t he "011 state . ' Whenl\t he 

"O" state the fl ip-flop enables i t s "(") " gate allowin., EP-0 to s8lllple ga t es enabled 

by U< and thus provides the r eeenerAtion address to t he system . Therefor e i f rea-

ding or writing is to take place, ES ~e ceives its addr ess from SAR, other wise the 

ad ~ ress is taken internally !'ro1: RK . 

(b ns:L~CTION REGISTER. - Tl~ e . 'eflecti on ?~egister, DR, recei ves t he ES 

addre~s f r om SAR or RK a provides enc1bles to the Deflection Germrator, DG . DR 
I 

consist of 10 fH r: - flop anc is divided into two parts of five flip- f lops each . 

One half r eceives the five lower order addres s bit~ and provides enables f or the 

hori zontal deflectJ o r:encra t ors . ! "'" ot'::ler half r eceives t he five higher order 

addr ess bi ts ·md prov:i ']es enables for :.he verti cal deflection generat ors . The 10-

bit address recei ve·1 by DP ay come f om either SAR or RK depending on t he oper a t-

ion t o e performed . 

( c) DASH EFLECTI ON ~'GI3T~'R . - The Dash Defl ection Register, DDR, sup ,. lies 

enables to the '1ef l ection r,nne a t or wl:i ch ultimat ely defl ect t he electron beams i n 

CRT diagonally across the referenced cells . Thi.. deflection is coi ncident wi t h 

the DASH signal and is used to wri t e "l"s . D.R consi sts of t wo flip-flops ; the 

enables from DD I are appli ed to t ho horizontal defl ection ~enerator and t he 

enables from DD II are appli e:l t o the verti al deflection gener anr. Si nce t hese 
enabl es are ' ap lied simultaneously , the net result i s to '. enerate vol iR es in both 
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generators that drive the beam. at 450 or di agonally across t f. e cells . TI:e DDR 

enabl es l ast appr oximately three micro seconds and t he f'JASil signal occupi es app-

roximately t he first microsecond of that i .terva l. 

(<l ) EFLECTION GE'.fER ' "::'OR . - The ileflection Gener ator, DG, generates 

pairs of push-pull deflection voltages t hut a.re applied to the el ectros t atic de-

flection plates i n CRT . DG consists of 12 s+ ages of' current adding networks ; si x 

stages are associated with the horizontal defl ection and six stages with the ver-

tical deflection . Five stages in each set develop the deflection voltages used in 

the cell {address) l ocation and the sixth stege in each set suppli es a component 

or the dash deflection . Each s tage ccns ists of a pair of triode amplifiers wi th 

the exception of the dash deflection staf,e whi ch has a pai r of pentode amplifi ers • 
... .,_-~ 

The stages di f fer from one another by having different cathode lo~d r esistors ar-

r :1nged i n o. descending geometric seri es (see following paragraph) . The enables 

from DR and JR are appliGd to the control grids of the tubes t hus allowin ,_, con-

duction or cutoff dPpending on the state of t he register f li. - flops. In each ~tage, 

the 110 11 enahle from thP. J"ef,i!"ter l ends to one amplifier and t ' e 111 11 enable l e::i.ds 

to t he ot her amplifier . In the horizontal 

genentor , the pla+.e l eads of t 1e 11 J 11 amplifiers are tied t oeeth er anr'l. lead to one 

of a set of horiz :mtal elect r osta t i c elect rodes in CRT. The pla te leads of t 11e "l" 

amplifiers are also ti ed t ogether and go t o the opposing electrostati c electrodes . 

The snme ci rcui try i s used n t he vertic~l generator . 

The amplifiers l endinJ to the l owest or der 9R flip- flor (JKQ) both ~eve 

ca th ode load r esistors of ~l '1alue, H. Th e arnpli.fi ers as socia t ed · 1it~1 D}\he.ve 

cathode load resttors of o. v9. 1e R/2 . The :.:unpli ier s assoc:i3.t ed wi t h the :ifth 

stage (highest order) , DR4, have ca thode resistors of ., v::i lue R/16 t hus establis-

hi ng a bii' r y progres si on . Since t he 11 1 11 amplifi ers j n t he 1·1orizontal ::;ener tor 

have t.heir plates tied to ,~0 ther , all s tagP. s U :nt ar e conductj n,, draw current pro-

orticna e to t heir r espective cathode r es is t or Y'.l.lues . Th es _ currents are ::>unmed 

an~ he r 0sultant voltare across t he pl 0te r 0sis tor i · ~ppl i ed t o one ~id e of ~ 1e 

PaJ 6 
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hcri z nt a l electrcr:1eo f a s~t in CnT. The rol t::i. ·:c; :Jevelo led a crof, s t> c' corrJTlon 

plate r "' sistor of t he "J." [.!. pli f . ers is atY lic i t o th~ o'."'ro s i.ng el e ctrodes of a 

s et i n C'\T . The s e vcl. ta ~e s oper ating ir; push- pull d~fJ e('+, the~ electron beams :i.n 

all 36 C ,'f o th~ s ame point hori zontal 1 :,·. The verti cr,l generP. tor pE--rforms in like 

manner ·rn i. thus o. par ';j cul::lr cell loc'.'ltion is selected. 

W:.'l.ile in t t-,a t l ocation , e ual vo1ta ges are applie::!. later to both th e }:oriz-

on ~al ~nd verticsl clc ct ro~~s by the 1a~h gener~ ors . (These st~~es hev8 cqt bode 

r esisbrs of a vnlue 2R. ) These new c'.lrr cnt Sur.L"':l'.l tions refl ect t he beam di a gonally 

acro ;-; s the cell. 

Beem ise of th e nat::re of the ddin; nehrorks a s hor t period of t i~·, e mu s t be 

allowed .'.'or t he su:mrnaticn currents t o s tabi lize and select a cell position before 

applyi.ng tbe pqCJPS s i gnal. For this r ea son, the distr i but er' clock pulse , EP-1 

(discussed la t er), i. s not used s ince this time interval i.:- needed to a llow t he el -

ec ... ron be ms to come to r est . However , during the da sh interval , the movement of 

t'.!e boarn a s the d sh deflection volta ~;es are applied are C8.pital ized upon by pp-

lying the D..SH signal co i nc ." dentally t hu 3 diggin "" th e Ufurrovzs " as b e be ms move 

the leng~,h of one cell posi tic n diagonallv . 

( ~ ) R: GENEPJTIO! COUN'l'E:t . - The Regenerati on Counter, R!{ , i s used to 

r ovide a nd ke0p track of t he orderly sequence of r egeneration addresses . HK is 

a ten- st3.cre bi n.'.!ry ccunter wh: ch count s from 0 to 1023 (decimal). The enabl e3 from 

HK l ead to ga t es whi.ch are sn.~1plod ry EP- 0 when the nddr e ss i s not be i n suppl i ed 

by SAP . SP- 0 is al s o used t o advance ti e count in RK except durin 7 a ., t ora _, e r ef-

erence when SAR. is used as an address sou:-ce . 

The coun t f'rom RI< i s not supnli Prl. consecuti rely to DR. It will be noted that 

t he interl3 ce pro•ides or erly but not c0nsecutive addresses. 'I"- ~ i s is done to ~re-

vent repeated r r~ferences to t he same por tion of CRT whi ch coul d Jevelop unde sirable 

11 spL s \.i. ". ~ plasr. is an eff ect of secondary E=:n.issir:n in whi ch the e j ected 

elPctrons f all i cto adj~cent cells. . pla sh, 0f co rse , is alw ;:s present to r. li-
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mi t ed extent but t he pr oblem i s t o revent excessive sr1l n s.h b:,- pro'l:iing t n 0 .si . e..11 

a a !'ea . Ac ~ordingly t e regeneTat i.on a -1c1r ess are int e r l a c :- 1 t o widen t he pr e· c·d 

area a s much as pos s ibl e . 

(5 ) SE'i UENCE GENE Rf>. TJON . - The electrost 11Uc stor:: gc s r:quonce i s derived 

by t he combinat ion of t '.1e E ' ec tros t a t :i. c Pulse Ifls t r ibu t or and t he Electrostatic 

Stm·agc .c ce " s Control . 

(a) ELECTROST!\TIC PULSE DI STHF3UTOR. - TLe 1n e ctrc <- ktic P-JL c DL ,tri -

bu tor , EP D, i :~ us ed to provi de .a f our- pulse cycle wh ich governs t he se.1uenc es in 

ES, This cycle i s deri vs :-' f r om tr. e 50'J kc CJ,OCK PUI,SL:S a nd is r epe'.l.t ed ever y 

e i ht micrc·seconds . EP J consi s t s of two flip- fl ops , f our w~ tes ci.nd af'sochted 

"an::l r: circui t s . T e f J ip-flops f orm a two- sta -~ e bin<i.r.y counter . Each s et o f 

our CLOCK PULu .,5 produces a cycle i n which t he issued pulse s are two microseconds 

apart . Only t hree of t1·1 e four pulses are s ent to the E.i ect rostati c Storage Access 

Control; t hese, in a single cycle, are th e fi.rs t , third and four t h r c11ses , identi -

fied r e spec t i vely a s r.~-0 , GP-~ , and EP- 3. The s econd pulse , EP-1 1 is us ed 

only wi t i1 i n EPD a nd the time interval caused by •his ga p i s used t o a l l ow t ,e de-

flection vol ~age s in ~ to stabilize . 

(b) ELECTROSTATIC STORAGE ACCESS CONTROL . - Th e Electros t a t i c St orage 

Access Control , ESJ\C, provi es t he signa ls tha t over n the ES s equ ence s fo r wri -

ting , reading, and regeneration . furi.ng ea ch sequence, ESAC allows the EPD sienals 

t o pr oduce a specifi c pat tern of sub commands whi ch p erform ~ he stor age operat i on. 
l 

If no signal i s r eceived fromi, HA i n Cont rol , su ch a s one of t he i ni tiats i-lri te 

signa ls or t b e INITIAT F: ?E;\. 'l :.,s s i gnul , t h e r egenera tion s eque!1ce i :::; performed . 
i 

If a signal is r ece ived f r om !'19. i n Control , t'1 e opera tion is ve.ried 'cccordingly. 

-
Durlng the regeneration sequence and when t he equipment i s i n t he TEST cond-

ition, the contents of ES can be changed ma nually by t he operat i on of the FORCE 

ONES switch or t he FORCE ZE0 0S s~itch . .Jhe n not in TLST condition bu n t he 

NORM. L condition, K300l 3 is energize • The contact _s of KJ0013 a ·. l Y ,l80vdc to 

the screen grids of t 1, e nJnplifiers '06 & V0?-091 and VOJ- 091. When · n the TE T 
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c .. ndit!.on these contacts are open allowing t he FORCE ONES and FORCE "3 ZROS switches 

to be operative. If i ts is desired t <;> write all "O"s in ES, opening the FORCE 

ZEROS switch, 840220, removes screen grid voltage on the ampl i fier preventing 

the pro 1uction of t he D.'1SH signal and dash deflection vol ta ~es . Thereafter, 

no "l "s a.re wr itt en and nf ter 1024 cycles all cells in ES will conta in "0". If 

it i s desired to write all "l"s i n ES, t he FORCE ON:-:S switch , 42019 is opened 

removing screen grid voltage from the As ~ociAted am _lifiers. This A.ction blocks 

the CLEAR ESO signal. Then each ESO stage i s manually st t o 11 1 11 and aft er 1024 

cycles all cell s in ES will contain "l "s. 

(6) i\~) RESS Hr NITon.- The A.ct<lre ss Moni t or is a fjve - inch c· .t hode ray tube 

mounted abov t he Mai ntenance Panel. It ~ s used to -ive a visual di spl ay of the 

adrlresses (cells ) being rAfE'!rred to in ES . It is especial y useful if the ES ref-

erences -,et into an iterati ve l oop. Th e di~ay of such a loop becomes more i nt ense 

anri the address references may be s een e::i.sily . The defl ection volta.:;es 'l sed t o 

position the beams in the storage tubes go also to the el ectrost atic deflection 

electrodes of the monitor tube. At t he end of eech stora e reference , EP-3 causes 

an F. R'~SUME signal to be sent to Pulse Di stributor Control; t ' is same signal is 

shaped i n an ESAC civlssj.s (in J50063) and applied to the control v-id of t he Ad-

d:ress Monitor tuhe allm..ring the beam to r each the s creen. Thj s causes a di splay 

of the cell being r eferred to. Si n e the beam is turned on for several microse-

conds only, the display is not commicuous unl ess r epe'l t ed a numbPr of times 3.t the 

same adrtre ss . In t his way rerP.ated referenc8s indica tin an iterative loop become 

anrarent . 
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·THPr..,,. \ F 
OF'" .. 1 '. TF ;: 

SCC Comr~and 

Init Write ES (0- 35) 

ER!\ 1103 
:'.: ··-.:Lion 2 

TA3L~ 2-
WRITE 3B )U -·'NCE (J- 35 ) 

EP ESAC Command 

Set WR Sync (0-35) FF 
Set Addr ess Scur ce FF 1-- - -· -· --- .., .. -~,.;;.;;..--------1 

- 0 l ear DD I FF 
CJeA.r DD II FF 
Set Pr obe II FF 
Clear Da . h I FF 
lear r.SO stages 
SAP ~ DR 
l ear Address Source FF' 
et WR/REST (0-14) FF 
et WR/REST ( 15- 29) l' F' 
~et WR/RT~ST (30- 35 ) FF 

+-~--~~-"'~:u..-~WRw._:S~yun~c~(o~-~3u2u)_F~·F~· -~~·~~~...&-

. ~P-2 

- 2+1.l 

-.e t Prohe I FF, be~in Pr '.)h e 
$ t lrsh II FF 
' niti,,t.e 1.1 u- sec del11y 

·-+-- - - ----- - -·-------i 
rite ( 0- 14 )n 

write 1(15- 29) (~~SO) 
rite (30- 35) 
lear WR/'R.f.ST (0- 14) FF 
lear WR/REST (15- 29) FF 

,1 ear ~.JR/R.EST (JO-3 5) FF 
lear Probe I I FF, end Probe 

et DD Ii FF begin Dash ( ES~ES 
et DD I FF ~ 

et J):i.sh I FF 
L-~--~~~.+-n_i_t_ia_t_e~l~·-1 · u::..~.d~~~a~i~~~ 

''"-3 lei=tr Probe I Ff. 
'S Resume (to ARAC) ._ ___ ....... ___ .. __ ...,..,_., __ .______ .. _ .. ... ___ ..... __ ... ..... .. .. .... 

~-:P-2 +2. 2, • .Jlear Ih sh II F'F' , end J:ash 
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T:EORY OF 
O'PEH.A,TIC 

SCC Command 

Init Wr ite ES (0-14) 

TABLE 2-
WRlTE SEQUENCE ( 0-11+ 

ESAC Command 

ERA 1103 
Sect ion 2 

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

I Set WR Sync (0-14) FF 
Set Adt'e ss Source FF 

i ---···------ ........... --·- / 
EP- 0 Cl ear DD I FF 

Clear DD II FF 
Set Pro be II FF 
Clear Dash I FF 
Clear ESO stage~ 
SAR~ DR 
Clear Addr ess Source FF 
SET WR/REST (0-14) FF 
Clear WR Sync (0- 14) FF 

I 
I 

! 

I
EP- 2 \ Set Probe I FF, Begin Probe 

I Set Dash II FF 
\ I 

. ___________ ; . _ £n~!:.~~tE>:.....!·l_~:~~-· ~~~.~--·-~---·-~ .. ~··~··-~- I 

I 
EP- 2. 1 .1 l Write (0-14) ~X-e>-ESO 0-14) 

1 Restor e (15-29) 

I 
Restore (30-35) (ES- !:Jo-ESO 15- 35) 
Clear WR/ REST 0-14) FF ! 

l 
1 

~:~<t~DP~o ~; ~II FF, end Pro be l 
1 Set DD II FF begin Iash (ESO -f>ES) I 
) Set Dash I FF I 

· _____ - -- ---·-~ I_::i~i!1~e _l~ ~--- u._-se~ -~~la,Y,"_ _ __ ··· ··-· -·---+ 
I ! 

~-J --- }~:~: .. ~~b(t~ !:RAC) __ --~ 
; i 

l
!EP- 2. 2. 2 \ Clear I>:lsh II FF, end Thi.sh i 
u- sec ' l 
delay : 

...___ ______ _l_ ___ . ____ ~-------·--- ···- ·- · ··~· · ···-····-~·--,.·---J 

~--- ,...._ 



THEO :'I OF 
OPERA.TI \ H 

SCC Command 

[ Ini tWrlt;(15-29) 

ER". 1103 
Secti. 0n 2 

TABLE 2-
WRITE SZQUENCE (1 5-29) 

EP ESAC Command 

j ~ t:.. I I t; ~ ,.•' ,.:. • ' ~ t'.- · .. . 1:f' r~- .~ f''*' ~ 
- ·· ·· ·-~- Se~ ~- ;ra-·stnc tr5:.:29'}" w~ ·-- · ..._. · ··. 
~--·~--·--··-·· r - x ,._, .. ---·-- - . . - - · ' 

EP-0 I Cl ear DD I _ FF 
Clear DD II FF 

1Set Pr obe II FF 
Cl ear Thlsh I FF 

! 
t 

I 
I 
1--------
1 
• 
I 
iEP- 2 

I 

jClear ESO s tages 
SA~ DR 

;Clear Aactress Source FF 
! Set .JR/RSST (15- 29) FF 
1 Clear im Sync (15-29) FF 

jSet Probe I FF, begin Probe 
I Se't Dr~ sh II FF 
' Ini tiate 1.1 u- sec elay _________ .. __ ...... ___ "'_,,. __ _.._,,_, ..... .... -... -...·~·-~. -·-- - ..... ~ .. ....- ........... - " ... 
' 1 

...... ,.__ ......... ... 

EP-2+1. l 
.u-sec 
I delay 
l 

:Write (15- 29) (X~ ESO 15-29) 
jRestore (Q-14)~ (ES_,.. ESO Q-14, 30-35) 
:Restore (J0- 35) 
iClear WR/REST 15- 29) FF 
:Clear Probe II FF, end Probe 
:set DD I FF~ 
\Set DD II FF begin Dash (ESO~S) 
1 Set Da::;h I F 
' Initiate 1 .1 u- sec delay 

- --·----... - p ............... ~- (I·---~ ... .......... .... . -·~ - .. . ,. ... _, .. .... ·-· --... _..._ 

lEF-3 :Clear Probe I FF 
;ES Resume {to ARAC) ·t--------------··· .. . - .... . . . ···-- -----~---·-·. ~· 

\~P-2+2 . 2 
tu-sec 

; Clear Dash II FF, end ISsh 
I 

\delay t 
C - - --·-- - --~-.. ---------~---· -.. , . . - .. ., .... 

__ ,._,,. . ., . 
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.. 
~ - TH ;,c.r;y OF 

OPER\TICN 

SCC Command 

r;it-·?;;<l- ·~~-·-_J - +-

• 

EP 

TABLE 2-
ftEAD SEQUZl\JC~ 

ESAC Command 

-, ----· ---------·--- i~=-f-~~d~~~ -~~=:e-FF 

I 
i EP-0 
l 
1 

: EP-2 

-f 

! 
!Cl ear DDI FF 
. Clear DD II FF 
'. Set Probe II FF 

1 Clear Dash I FF 
'Clear ESO s tages 
' SAR ~ DR 
Clear Address Source FP 

1

Clear RD Sync FF 

Set Probe I FF, begin Probe 
, Set fush II FF 
1Ini tia te 1.1 u-se c delay 
'1 

EH1\ l OJ 
Section 2 

,\..., "-'"" _,,..,,_ ."" ,.,, ...._ .,...,., ''"""" •. - ... .. .. .. . ,. _,.._ .. _ __ ,._.,.,...._ ._ .. ... ...,._,.,._v_,,,... __ .., ... _ _ ,_.__ . ., _____ ___ _ ____ _ 

i 
' EP- 2+1.l 
u-sec 

i' delay 

I 

'. EP- 3 

l 
· EP- 2+2. 2 
' u-sec 
{delay 

:Re s tore (0-14) ~ 
·Restore (1 5- 29 ) ( ES-... ~SO ) 
·Restore (J0-3 5) 
.Clear Probe II FF, ,end Probe 
1
set DD I FF J 

~ Set DD II FF begin Dash ( ESO~ES) 
'Sat Ih3h I FF 
)ni t iate 1.1 u- sec del ay 

( 

Read (ESO-~ X) 
Clear Probe I FF 
Clear Read FF 
ES Re sume (to ARAC) 

Clear Dash II FF, end Dash 

---------···--,.-··---·- ··--~ ....... .,_ .. _...,,_ ....... _ ................... ... _. ...... ~-_,.. -~- ... 
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.. 

S6C Command 

'. 

TA,.,LZ 2-
REG2N2R T ' SE ~TJENCE 

EP ESAC Com.."'Iland 

/1,;=.c;-··-· --- ·- : Cl ~<=t
0

r - nii I. FF>' ---. - . ., . 
! jcl ea r DD II FF 

' Set Pro be II FF 
' Clea r Dl .· h I FF 

t 
I 

! !---·-·-
\ 

i EP- 2 
j 
I 

t 
1EP- 2+1. l 
lu - sec 
jdelay 
i 
l 
I 

\Clear ESO s t a ges -
·RK ._.. DR 

.. .. ... ~AqvCJ,1'.19f; .RI\ .... -· 

·Se t Pr obe I FF, begin Probe 
: Se t Dash II FF 
, I nitiate 1.1 u-sec delay 

~ Restore ( 0- lL,) ] 
'. Re store (1 5-29 ) (::s-...... ESO) 
iRestore (30-35) 
;clear Probe II FF, end Pl'obe 

ERA 1 .~ . ., 
v.) 

Sec i :1 2 

- ----; 

!set D II FF begin n-·.-h ( ESO-~ES) 
\Set DD I FF J 

i 
fEP-2+2. 2 
)u- s ec 
:delay 

; Set J):ish I FF 
' : Initia te 1.1 u- sec delay 
t 

· Clea r =robe I FF . -
t 

i Clear Dash II FF, end Dash 

·- ·-··--·---··-··--··! - ··-·· ···- --··' ··- -·-----~---· 

·-·-i 
I 

• I 
I 

I ' 1>••""-""_.. _ _....,,. __ 
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