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Control delays may haq~; multiple inputll and/or ml!1tiple outputs. When a 

cvntrol delay has multiple output terms U.~ •• more thaD one V. Y. or 1"\ term). 

each OUtput term may have a separate conditioning input; 

Capacitive Delay. 

A cap!l.citive delay is u: cd to delay the n)" input to II logic element. ("0" inputs 

are not affected by 'hI: dt~la)'.) COpacitivc delays may be active or p3.s~ive. 
depending upon Nhether 01 not transistors are used as part of the delaying 

c ' r<:uit. Delay periods a.re checked by using n dua.t·trace scope conncc~ed to 

the input and output 01 the ('clay producing element. The actual connection 

V'Jillt.;; for the !'IC(·pc and probes vary (or different C'ards and 6hould be deter'" 

mined b)' referring to the PrLnted Ch'cui~ !'.1tmIUll. 

'.("Iive ,w]nys mny be rccocnj2:~d by the C'lreult letter nlwayE; present os,part 

of the ('ard loc-ntion_ P'_n O!.unbcrs are al!-.o shown when cxtl~rnal wiring is 

nCl'dcd tn connp.ct the proper capacj1a"ce, In Ficul'e 9. the pluC"!,."8ble delay 

u!les this wiring to connect to C':lpacitors on the same card. In the third 

t."x'1rnple. this wiring connects to capacitors located on two !lepar3te c-apacitor 
cards. 

2C264 

--..!~ 
~C!£'A- 5: 10, II 

~ 
0.2 jJ-SEC O,T pS[C 

fiXED PlUGGABLE 

2C27C 

~
.o, .... 

2el6-- 9, to 1 20'2-7 

WITH ExTERNAL. 
CAPACITQR{SI 

Figure 9. Active Capacitive Ddays 

1\11 p.1ssivp. <':1f«lt Hh-C' deb)'!!> (Figure 10) arc formed by wiring grounded 

f'apadtors, loca!:!'d on one or more c",pll("ilor cards, as nn AND inp'J\ to the 

affected lOJ:ic ("lcment. For this reason. all pnssive delays show pin numbers 

\<" provide this e).ternal wiring data. 

3C28-6,7 

~ 
" ,.SlC ~oeSOLETEt . ± ~ kE?RESENTATIOHI 

~ 3C28-6,1 

Figure 10, Passive Capal'itive Delays 

C.apadthe delays may be adjustab~e or nonadjust"blt,. dcpendJr.r on the C':ard 

t~pe and/or the external wiring ('onnections on the card. When it is nece.· 

fHlry -to .. t1j',st the delay period in order to obtain specirtcd circuit operation 

(usuatlJ done by varying a pOfe-ltiometcr in the nc network). a diagon.::tl arro .... 

19 added to the delay "ymbol as shown in FIgure 11. 

,C2IA~5-:1t,12 

-~ -
~ 

3C28- 12: 13 

~ 
ADJUST FOR 1I4" 
RECORO GAP 

FJgure 110 Adju81able Capacitive DelaYII 

lndu('tivt!! ~ 

jo,.f1s 1"~udive delay is ustad to delay either the n:" or "0" in;:mt to L lOIf~e 

element (.r os a tappej delay line for H,ning of operations. The symbol for 

tflu> .1day 18 nn elongated oval with a douole vertical Hlle jUl:t within the input 

(:nd (I! the ovaL Whel'l used ar: a tapped delay line. the In!!uctJve delay 1s 

tt'rmioated i.t its chr:racteri ... uc imJ.>edant:e. Inductive delays are identifjed 

In the same manner a~ eopaciti'l.'e debye (CX('t.'pt fer tne vertic-a} lines) unless 

thl'Y are used as t,elay Unef.':. On multi· flection cards where nl) ldp.r.t1fying 

ciT cuit letters are present, pin numbers are shown odJ3("ent to. th~ 10p1,lt and 

oU"put arrows. F1i:ure 12 shows both hlnds of inductive delays. 

STANDARO INDUCTIVE DELAYS 
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Figure 12. Inductive Delays 

Line Drivers! R~celver8 

Vol~aCe levels u~ed!o represent "_l's" and "11's" on ca~les are difrerent from 

those used !or internal logi~. The level shift to and from internal logic is 

m:'lde by Ur.e drh'crs and Line receivers. These cards m3Y be considered as 

in\'crtinc the signal c!ectric311y, but not logically. The letters commonly 

a.Stwcia1ed with these cares are L & ~, (1504) and R & T (3000 Series). A 

30uO Series Receh-er may also be used ,,) perform a logic3.1 i~ver~don by 

swapping the twist{:d pair wires, This usage i!> indicat~d by a circle on t!1e 

infut side of the symbol. In Figure 13, "l's" and "O's" have been 3ddcd to 

clarify the logic st3tes; they are not part of the symbol. 

,~I'~ -/~~ 
"," "I" "I" "0' 

-)~O" Rl04 
O. "0" 

-~--.. llJi51L":--)>:d' -L.".:.:JJ·:o" 

Figure 13. Typieal Line Driver/Receive!" Sym!:>olJl: 

NON-LOGIC COI-.'VENTION 

"I" 

The use of the double .... crtical bar. as shown in Figul"e 13, denotes a shift in 

signal voltage level from that used in internal logic, The double bar appears 

on the input or outr·ut side or the symbol, depending on which side connects to 

the non-logic~le\"el signal. No partiC'lllar \'oltage level is- implied by the 

dooble bar - only that it is non-logic, 

JACK ASSIGNMENTS 

Each numbered t:erm in the logic diagrams contains a. jack ~ssignment show· 

ing the physical locatjon of that hardware element and the test poin":. 

(circuit section) associated with it. For some card types, the te£t point 

letler is r(>p'lacl?d by a pin number. For thesC' eases, ::\ card extender must 

be used in order to t"!st tha.t section of the cord, Also, some ~ymt:.ols show 

no test point. This is because the entire card is used for O:lC purpose 

(e. ,~, a single in\'erter" FF, or control dclllYl. Fif."ure 14 UluAtrates the 

im.·'!I'ter JODI. with 2D12A representing its jack assignment. 

OR01"'I,TE (ROW) HORllON"!'A!,. fCOLUWN) 

1fCHASS1~ "''..HADER ---""lll r-- OUTPUT TEST P01HT 

~ 0 r?" 

f!OO~ 

·\\1lf!'n mo~t f)r a11 jack .r..ss!rr.m'!r.t3 8.re locate-d (,'in t'r.e chaRgil!'. 
thl! ChlJSSlH numbers for thnt chassis lI.re omitted. _ All multi
chalwI9 devices include a ChS8S\8 numbl!r A.S part or each Jae1t 
."Blgnrncnt. 

Fi,o:ure14. .iad. As:.!gnme'nt Sch~me 

CADLE IDENTIFICATION 

Cabl~ conncctior'lS arc r',.'presented by the MIL-STD-1!) symbol and identified 

as to connect~r location and pins uRcd. as shown 1n Figure 15. 

SINGLE. W1RE (CaYMON GROUND RETURN) 

ZJIZ 
tS).iOW!NG PIN "M" OF" .. 

-7~ CONNECTOR 2J12) 

TWI$TEO- PAIR TRA.NS),4ISS!O~~ LIN!: 

3HI-A9. AIO ~}---+t~ 

CONW':CTQR ./ 1 ~ SECOND DIN -NL'I\'BER 
NUMBER (I\[CA1'T/E-BIAS£O LINE) 

FI~ST PI N NlJMOE~ 
(POSITIVE -BIASEO LI!-{£ J 

r"iglJ!"'c 1 50, C ... blc Connec!ions 

SPECIAL LOGIC SYMBOLS 

Nonst3ndn..d clements (fi,p~cial logic and/or non-lo~ic clements} are reprc

st.'nh!d by a special circuit s)'mbol (generally a rectangle ~s shown. in Flg'.lr(! 

I6}. The special circuit symbol always shows th<? symbol dcsignaU~n, Jack 

location. and the card ~ype_ Supplemental !nform3'ion may also be sho ..... n 

such as in the C:lse of 5r)(~C'ial d(Olay cards v.hich indit:3.tc the delay pl~r'ic.-d. 

For detailed information refcr to the ~;pec-lfic cal-d type in t~e nppropr;;ate 

Printed Circuit or Logic Module Manual, 

SYM80L S~PPlE~[NTARY 

OES\GNAT~ -""INFORMATION 'i l""ootCl7.tC! 
- t5,...SEC 

UGA - C3Sttz-+ 

- CAr:t()~~ CHASSIS 
TyPE ~~ ~ --.. LOCATION 

Figure 16. Symbol ror Special Circuit. 

INPUT/OUTPUT DESIG!'lA1."IONS 

Where ,several pages or logic arc involved. a symhol index and term list 

(side cars) arc incor-porated within the manuaL Also in cCl1ain irlFitances 

such as spedal card types or on equipments for which no ('qu:ltion s\Jmmary 

eXIsts {as for peripheral devices) ini'ut and output pin numbers ar~ indicated 

on each logic element as are the output destinations of the clemF.'nts (Figure 17). 

INPUT r'1N:$ 

tBUSY) I203 

nmeTlOr., ---... 
I rORWAAO) I 104 

! 
INPUT SYMBOL DESIGNATOR 

OUTPUT PINS 

OUTPl,1'>' SYMBOL CESIGNATOR 

Fl[!Ure 17. Input/Ol,tput DeSignations 
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SYMBOL INDEX 
J, 

13 1403 1555 K405 
,< 

1000 ' 15 7 i'15 
1001 13 1404 " 15 1556 7 " K500 :r '1;, ' 
1002 13 1405 15 1557 9 K501 "i' 7 I 
1003 13 1406 15 1558 9 K502 ~', 7i "';' 
1004 13 1407 15 1559 9 K503 ",7 i,. 

1005 13 1408 15 1560 9 K504 - ,]'i' 

'1006 13 1409 15 1561 9 K505 
" ",I 

"]C:'::. 
1008 13 1410 15 1562 11 K510 '7 f~ - , 

• if ,,' 

1009 13 1411 15 1563 11 KSll ""7 ": 
• ~ <' • i 

1010 13 1412 15 1564 9 K512 <7 ' 
1011 13 1413 15 1565 9 K513 1'" I.h 

1013 13 1414 15 1566 9 KS14 7 .' ' 
1017 13 1417 15 KOOO 13 KS15 7 ::l 
1100 21 1418 15 K001 13 K520 7' .~ , 
1101 21 1419 15 K010 13 .K521 7 
1102 - 23 1420 15 K011 13 K522 7 
1103 21 1421 15 K020 13 KS23 7 ': 
1104 19 1422 15 " K021 13 K524 7 
1105 21 1423 .15 KC30 13 K525 7 
1106 23 1424 15 K031 13 K530 ' 7, " 
1107 21 1425 15 K040 13 'R53l 7 ' 
1108 19 :1:500 9 K04l 13 K532 , 7 
1109 23 1501 9 KOSO 13 K533 7 
1110 19 1502 9 KOSI 13 K534 7 
1111 19 1504 9 K060 13 K535 7, 
1112 23 1506 9 K061 13 K540 1 
-1113 21 1508 :;9 K070 13 R541 7 
1114 19 1509 9 K071 13 K542 7 
1115 19 1510 9 K100 21 K543 7 
1116 19 1511 9 K101 21 K544 .7 
1117 19 1512 9 K102 23 KS45 7 
1119 19 1513 9 K103 23 K550 7 
1120 21 1521 7 K104 23 K551 ,7, 
1121 23 1522 7 K105 23 K552 7 I 

1122 19 1523 7 K106 23 K553' 7 
1123 21 1524 7 K10] 23 KS54 7 
1124 =-c-, 19 - 1528 11 K108 23 K555 7 
1125 21 1529 11 K109 23 K560 7 
1126 19 1530 11 Kl12 14 K561 7 
1140 19. 1532 11 Kl13 19 K562 7 
1141 19 1533 11 KIlL. 19 K563 7 

( 
1180 23 1534 11 K11S 19 K564 7 
1181 19 1535 11 1<116 21 K565 7 
1300 15 1536 9 Ki17 21 K566, 11 ,.;. 

1301 15 1537 9 K118 21 K567 11 " 

1302 15 1538 9 K119 21 K570 9. 
1303 15 1539 9 K120 19 KS71 9 
1304 15 1540 9 K121 19 K572 9 
1309 15 154,3. 7 K122 23 , K573 9 
1311 15 1547 11 K123 23 K574 :11 

1315 15 1550 7 K400 15 K575 11 
1316 15 1551 7 K401 15 K576 ' " n " 
1400 15 1552 7 K402 15 K57i' 11 ,." ,I ! ' 

1401 15 1553 7 K403 15 ' K580 11" ; 
1402 15 1554 7 K404 15 IG81 11 

J 
4 



SYMBOL INDEX 

K582 11 M501 9 Y403 15 
K583 11 M502 11 Y404 15 
K586 9 M504 9 Y405 15 
K587 9 M505 9' Y410 15 
K590 9 M506 9 Y411 15 
K591 9 M507 9 Y412 15 
LIOO 19 M508 9 Y413 15 
LIOI 19 M509 9 Y414 15 
LlO2 23 YOOO 13 Y415 15 
L400 15 YOOI' 13 Y416 15 
L500 7 'YOO2 13 Y435 15 
L501 7 :rOO3 13 Y436 15 
L502 7 YOO4 13 Y4-37 15 
L503 7 YOO5 13 Y500 7 
L504 7 YOO6 '13 Y501 ~ 7 
L505 7 YOO7 13 Y502 7 
L506 7 YOO8 13 Y503 7 
L507 9 YOO9 ·13 Y504 7 
L508 11 YOlO 13 Y505 7 
L509 11 YIOO 23 Y510 7 
L510 9 YIOI 23 Y511 7 
L511 9 YI02 21 Y512 7 
L512 9 YI03 21 Y513 7 
MOOO· 13 YI04 21 Y514 7 
MOOI 13 YI05 19 Y515 7 
MOO2 13 YI06 23 Y516 7 
MOO3 13 YI07 21 Y520 7 
MOO4 13 YI08 19 Y521 7 
MOO5 13 YI09 23 Y523 7 
MOO6 13 . YIIO 19 Y524 7 
MOO7 13 YIII 19 Y525 7 
MOO8 13 Yl13 21 Y526 7 

. MOO9 13 Yl14 21 Y527 7 
MIOO 21 Yl15 23 Y528 7 
MIOI 23 Yl16 21 Y529 7 
MI02 23 Yl17 ' 21 Y530 7 
MI03 21 Yl30 21 Y531 9 
MI04 21 Yl31 21 Y544 9 
MI05 23 Yl50 19 Y545 9 
MI06 19 Yl51 19 Y546 9 
MI07 19 Y302 17 Y547 9 
MI08 21 Y303 17 Y548 11 
MI09 21 Y305 17 Y549 11 
MIlO 21 Y306 17 Y551 11 
MIll 19 Y307 17 Y560 7 
Ml12 19 Y308 17 Y561 7 
Ml13 27 Y309 17 Y562 7 
Ml14 21 Y310 17 Y563 7 
M300 17 Y313 17 Y564 7 
M301 17 Y314 17 Y565 7 
M400 15 Y315 17 Y566 7 
M401 15 Y316 17 
M402 15~ Y317 17 
M403 15 Y400 15 
M404 15 Y401 '15 
M500 9 . Y402 15 

5 



READ DAtA 

The seven read data circuits detect. convert. and route 

information from the tape to the external equipment. 

During a read operation. tape data are detected by the 

read heads. amplUied by preamplifier. cards; and rectified 

and detected by level and peak detectors. The information 

bits are then placed in rank I of the 7 -bit Read register. 

The lower order six tracks of the register receive the infor

mation character; the highest order track receives the parity 

bit. After the information is placed in rank I. the bits are 

delayed to compensate for electrical and mechanical skewing. 

They are then gated to ranks II and m, The information re

mains in rank II from 4 to 12 f'Sec (depending upon read 

density) before it is cleared in coincidence with the leading 

edge of the sprocket pulse from the read gate circuit. In

formation is sampled by the TCU during the 2 .,.sec sprocket 

pulse. Rank m Is cleared by the trailing edge of the 2 .,.sec 

sprocket pulse. 

LEVEL SHIFT NETWORK 

The level shift network is an emitter follower with a 

variable output attenuator. A 2. 8 vdc bias is supplied to 

the base by a zener voltage regulator in the read preampli

fier. By adjusting the output resistance. the output level is 

controlled. The reduced level is supplied to the read level 

detector to set the bias (and consequently the sensitivity) of 

the read level detector. If the bias is lower than the detected 

bits. tite bit is coupled; if not. the bit is blocked, Random 

noise is excluded by reducing the level detector sensitivity. 

READ GATE 

The read gate circliit controls the coupling of information 

through the read data circuit to the output lines. 

The delay of bits in rank II is determined by the denSity 

selected and whether a read or write operation is being per

formed. These delays are the follOWing: 

800 bpi - 4.0 f'S (read) 2.8 .,.s (write) 

556 bpi - 5,(8.,.s (read) 4.0 .,.s(write) 
- '" 

200 bpi - 12.0 .,.s (read) 5.8 .,.s (write) 

The delays lire controlled by the inputs to delay card 

Y527. After Y527 times out. its output changes to "0" for 

0.1 .,.sec. This causes the Sprocket FF to be set while rank 

II is cleared. Setting the Sprocket FF sends a sprocket sig

nal to the TCU indiCating that iilforttultlon is on the output 

iines. After a 2 .,.sec delay (Y547). theFF is deared. 

clearing rank 1II. 

If neither a read nor a write operation is selected. the 

"I" output from Y53r results iri a corihnuOlis "1'; output from 

1508.and 1511. Rank Ii of the read register is held in the 

clear state and a read operation is disabled. When a read 

or write operation is initially selected. 1508 and 1511 con

tinlie to ptoduce a "I" output to hold rank Ii cleared for 2 

rriSec.(beclitise of tbe Y543 delay). This precaution eiiitliil

ates the possibility of transient noises being read as infor

matioil while tapp. is brought up to speed, 
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Lotte. dia.rama represent a symbolic approach to electronic achemahcli. By 

usinc symbols to represent building block circuits. the schematic becomes 

ea.y to read it the reader understands tbe function of the symbols. In 

CONTROL DATAe Corporation logic, two signa-ls, a logical "0" and a 

lo,ieal Ill". are U,e pos8ible input or output conditione of a circuit. A 

circuit with an output of "1" i. "up" and a circuit with an output of "a" i. 

"down". DetaLied descriptions of IOlic symbols and their associated building 

block cIrcuit cards are contained in the Printed Circuit Manual (Pub. No. 

60042800, Vol •• I and 2). 

STANDARD LOGIC SYMBOLS 

Standard J.ocic diaeram symbols tor Control Data equ.1pment uain; 1604- or 

3600 ... type carda are invertera. nip-flop., eontrol delays~ and capacitive 

and inductive delays. 

~ 
An Inverter i8 a tOlic element which provicies an. outpu.t that i8 an inver.ion 

of it. input. When more than one input ia provided to an inverter. "1 1." take 

precedence over "01 811 and drive the output of the inverter to "0". BecaLlee 

any "I" input of aeveral inputs drivel the output to. "0". an inverter may be 

conaidered an inverting OR (or NOR) gate when more than one input ia 

pre.ent. 

}
• OR IIOR£ 

X .... UT ~ IND£NTICAL 
OUTPUTS 

INPUT " ::tr:;;;;;;"t~} • OR -
INPUT B ~ IllDENTICAL 
INPUT C OUTPUTS 

Ficure 1. Inverter Symbols 

Acceptable conventions for ahowina multiple OR inputs are given in Figure 2. 

INPUT " ~ 
I:NPUT 8 ~ 
INPUT C 

INPUT"~ INPUT B .002 
INPUT C 

Figure 2. OR Circuit Conventions 

FlIp-Flop. (FF) 

The fiip .. nop (FF) i. a storace deVice with two stable statel - designated as 

Set and Clear - and i. composed of two or more inverters. The logic 

symbols (Figure 3) are formed by the combination of inverter symbols. By 

convention. Set inputa and outputs are shown in the upper part of the symbol 

and Clear iaputs and outputs are shown in the lower part or the .ymbol. 

STMDARD 'F 

{
SET OUTPUTS 

lET I"PUTS 1:]:000 "I" WHE" SET AND "0" WHEN CLEM 

CLEAR OUTPUTS 
CLEAR INPUTS { KOO' "," WHEN CLEAR ANO "0" WHEN SET 

lET IllPUTS {G-F:ET O~~TS { a CLEAR OUTPUTS CLEAR INPUTS 

Figure 3. Flip-FloP Symbols 

KEY TO LOGIC SYMBOLS 

(STANDARD 1604 OR 3600 CARD TYPES). 

Figure 4 illustrates the interconnection of inverter symbols to form a flip

nap symbol. The term numbers assigned to each fiip-nop are the term 

numbers or the internal inverters as seen by comparing the terms in 

Figure 3 with those in Figure 4. Notice that the S~t output is the output of 

inverter KOOI. and the Clear output is the output of inverters KOOO and K002. 

STANONIl FF 

SET INPUTS , u ___ F--l 
SET OUTPUTS 

CLE"" INPUTS 
Cl..EAR OUTPUTS 

L 

EXTRA-SET FF r----- -, 
SET INPUTS SET OUTPUTS 

CLEAR INPUTS I ........... • , 

} CLEAR OUTPUTS 

L 

Figure 4. Internal Inverter Connections for a Flip-Flop 

~ 
An AND late requirea that all its inputs be "l's" in order that ita output be 

a Ill". If one or more of the inputs to an AND gate are "0", the output i8 a 

nO". Figure 5 illustrates conventions for showing AND gates feedina an 

inverter. 

Jaoo 

JtlO 

J970 

Jauo 
J'OO 

J.'O~ .. 910 J991 
J920 

J'60 
J,70 

Figure 5. AND Circuit Conventions 

JBOOj'" J900 

J810 
alO 
J9Z0 

J960 
J970 

.. ~ .. -----.--- .. - ..... - ........... ~ .",.,. 

Control Delay 

A ("ontrol delay is a timing device consisting of an H term which receives the 

input and one or more V. Y. or N terms to provide the outputs. The H tf!rm 

hi essentially a nip-nop with controlled feedback and occupies an entire 

printed circuit card. The output term(s) are inv~rter(.) located elsewher~ 

on the logic chassis. Thf! "1" Outputl (rom a c{'Introl delay are docked 

pulses which are delayed one phase time from the" 1" inputs. Clock inputs 

are not shown on the logic diagrams for any H. V. Y, or N tennl; these 

terms, which control the start and duration of the delayed output pulsea. may 

be found in the Equation Surnmary. Figure 6 illustrate. tWi) representative 

rorms or the control delay symbol, with possible inputs and outputs labeUed. 

Figure 7 shows the electrical connections for the two forma. 

D£LAY 

OUT~T(SI LOG. C I"P~ (51 

CONDITION INPUT 
(.," WILL D.SABLE 
THE OUTPUT) 

(GOES TO" I" OlE tUlCII _ 
AFTER 1M IIIPUT OF ".", UNLESS 
D.SABLED 'Y A CIlIID'TlOII I"PUT, 
AND REIIA'''S A "I" TlI_ ONE 

TIllED "0" OUTPUT PHASE TIIIE.1 

TO OTHER V- - - TERIIS 
GOES TO "0· WHEN INPUT 
IS "I" '-D 1lE1IA'''S '0" 
lMROUGH ONE PHASE TIllE 
"FTER I"PUTS DROPS,) 

D£L"Y 

INPUT A 

INPUT • 

LOGIC INPUT 
IGATED DURING 
000 DURtNG DOD I 
CLOCK PHASE) 

RAW CLOCK 
tODDI 

} OUTPUTS 

Figure 6. Control Delay Symbola 

r------

INPUT 8 

RAW CLOCK 
IODDI L 

~:: •• ~LOC' -·:-II-+I-.....J 

RAW CLOCK 
(EVEN I L _ 

OUTPUTS 

-, 
INVEIITPS YIOO MD 

I v200 PItCIDUCI .. , ~ 
OUTPUTS C\IIE CLOCIC 
PMAK AFTER EIT ... 

IINPUTAOItI 
I GO£S TO -I" 

}~ 

Figure 1. Electric:"l Conne(!tions ror Control Delay 
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I 
2 I Y 524 

I Y52'5 

~~=E~.-!~9.J F 

I 
Y529 

IE~-Z) 

Y!l2' 
(E09-6) 

IT 

(}~~~'1 

TRACK I G 
~ It 4l1!~~~-~;i!17 I ii)~I~1 E04C~ 17.r----l 

(READ)K587 
tf19-91 

(556bpllt<S71 
(FI5-lIl 

CWRITE)K071 
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PILI MAR" ITOP 

The file mark stop circuit controls the stopping of 

tape during a read operation. It also notifies the TeU when 

a complete record has been read. or a file mark (octal 17) 

or load point has been detected. 

If the TCU has not selected a stop on file mark. the 

circuit will supply an end of operation pulse under the 

following conditions: 

1. End of record. End of record occurs if new informa

tion is not loaded into rank n of the read register with

in 200 microseconds alter rank n was cleared. After 

the 200-microsecond delay. ,a 10 l'8ec end of operation 

pulse is sent to TCU. At the end of the 10-microsecond 

pulse. the motion flip flop is cleared to stop tape. 

2. Load point marker detected. 

3. File mark is detected. The Circuit supplies both a 

file mark pulse and an end of reco~ pulse.Motion stops. 

If the TCU selects stop on file mark. motion stops 

only if a file mark or load point marker is detected. An 

end of operation pulse is not provided between records. 

Refer to the file mark stop circuit in the Flow Charts 

IlOd Timing Diagrams section of the manual for an explana

tion of circuit operation. 

IILICT DINlln 

The select denSity circuit specifies the r:ate at which 

information will be transferred from the TCU. The selec

tion may be made by the TCU or under iocal control. 

Density is a function of the status of flip-flops K570/ 

K571 and K572/K573. 

Density K570/K571 K572/K573 -----

200 bpi Clear Clear 
556 bpi Set Clear 
800 bpi Clear Set 

IILIC' RIAD 

The select read circuit enables the read circuit and 

the motion operations either by local selection or by pro

grammed select read. This circuit also provides an indi

cation of the read operation. 

When the Select Read FF IS cleared. the read operation 

is disabled by holding read register rank n in the clear 

condition. A read select signal from the TeU or from the 

maintenan~e panel read switch spts the Select Read FF. 

enabling the read circuit and causing the read indicators 

to illuminate. 

The Select Read FF is c\earpd when forward or re

verse tape motion is terminated or when an end of opera

tion signal is produced by the file mark stop circuit. Con

sequently. the read operation must be, reselected to initiate 

read. 

A forward or reverse motion operation cannot be inic 

Hated by the TCU until a read or write operation 18 aelected. 

Also a reWind or rewind unload operation cannot be initiated 

until a previously selected rewind or unload operation 18 

completed. However. a rewind or rewind unla.d operation 

can be initiated while a read or a write operation 18 in pro-

gress. 
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WaITE CONTROL 

A write operation i9 selected only by a write signal from 

the TCU. Once selected. the Write FF remains set untU 

another operation is selected or a fault occurs. However. 

before the actual write operation is performed a number of 

enable conditions must first be satisfied. 

The fUe protect relay puller receives a "I" input (enable) 

only if the tape is not in the unload condition and the tape 

supply reel contains a file protect ring (FUe Protect switch 

Is closed). This enable input produces a ground output of the 

relay puller which: 

I. Returns a write ready signal to the TCU. indicating that 

the reel contains a file protection ring and is loaded. 

2. Pulls in the tile Protect switch plunger by means of the 

File Protect solenoid. Holding the plunger in its retract· 

ed position prevents it from scoring the file protect ring 

during operation. 

3. Seiects the Write Enable relay which turns on the over

head lights. These lights are turned on only when the 

file protect ring is installed. 

The write command from the TCU enables the write con

trol circuit only when the AND input circuit requirements 

have been satiSfied. If all conditions exist the Write FF is 

set. This energizes the indicator relay pullers which: 

1: Light the Write indicators on the operator and mainte

nance panels. 

2. Allow current to now through the erase head while apply

ing potential to the wrUe drivers. 

If a write operation is both selected and enabled. the 

Write FF is in a state which causes flux in the same direc· 

tion as the erase head. Thus. tape particles are initially 

aligned in the same direction as they are when tape is erased. 
This procedure eliminates the possibility of "I" bits being 

recorded on the tape when a write operation is first selected. 

If a write operation is not selected or enabled. the Write 

FF is cleared. This holds the Write register in a clear state. 

Erase head current is cut off since the base of Q217 is ground

ed. During non-write operations. dummy load current flows 

through the external load resistors. This feature is provided 

to maintain an approximately constant power supply load ,both 

writing and non-writing conditions. 

The write data circuits accept information from the TCU 

in the form of 7·bit characters and route the data vta the 

Write register to the write heads for recording. 

A sprocket signal indica,tes that a 7 -bit character is on 

the input line and may be sampled and routed to the Write 

register. The presence of a write sprocket signal results 

in a "I" input to the pulse delay cards. The detay cards are 

individually adjustable so that each bit can be gated into the 

register at the time necesilary to vertically align all bits on 

the tape. 

The individual 9!rite Register FF changes state each 

Urnl! a "I" is to be wrttten on that particular traa: the FF 

remains unchanged if a "0" is to be recorded. The TeU. in 

other words. must supply NRZI input data to the tape trana

port. 
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MOTION CONTROL 

Tape direction is determined by the Forward and Re

verse FF's. Because the forward and reverse circuits are 

similar in-design and function. only the forward circuit is 

discussed. 

The Forward FF is set when: 

1. Forward operation is selected from TeU. 

2. Forward operation is selected by pressing the Forward 

switch on operator or maintenance panels. 

3. It is necessary to search for load point by moving tape 

forward. This occurs when a rewind operation is ter

minated or during a load tape operation. 

The (ollowing actions occur when the Forward FF is set: 

1. Forward indicators (MP and O~) are turned ou. 

2. A 2 msec "0" output is applied to Y402 in the forward 

capstan drive cir("uit. This allows 2 amperes current 

to flow in the new direction for 2 msec to reduce actu-

When the Motion FF's are cleared. the Select Read FF 

is also cleared. Therefore. a new select read signal must 

accompany or precede every new motion signal from the TCU. 

When cleared. the Motion FF's: 

1. Turn off Motion indicator on the operator and mainte

nance panels. 

2. Stop tape motion by removing vacuum to capstan and 

applying vacuum to brake port and motion capstan. 

3. Drop busy signal to TCU after a 5 msee deiay. 

Reve!'se Read Memory FF K404/K405 is used if the TCU 

commands a forward read. then revers" read immediately 

after a high speed rewind. Under these e"nditions. the re

verse capstan may not have slowed suIfi~:iently to drive tape 

in reverse at the proper speed. The ANDed input to 1401 

from Y1l7 in the pad extend circuit prevents the Reverse 

~ ation time of the pneumatic valve coil. 

FF from setting fer 1. 5 seconds after the Hi Speed FF clears. 

The output from K404 forces a busy signal return to the TCU 

to notify it that the transport has accepted the command, 3. Set output from the Forward FF is sent to emitter fol

lower (EF) cards in the capstan drive circuit. The cap- even though tape motion has not started yet. After Y1l7 has 

stan drive circuit applies vacuum to the forward capstan. timed out. the Reverse FF K402 is set in its normal sequence. 

Tape is therefore moved in the forward direction. 

4. A bUsy signal is returned to the TCU indicating that 

tape motion is in progress. This Signal stays up approx

imately 5 msec after the Motion FF clears (allowing 

time for tape motion to stop). 

The Motion FF's are cleared if any of the following 

conditions exist: 

1. Forward command fI'om TCU is dropped while the write 

operation is still enabled. 

2. Operation is under manual control (not ready). and end 

of tape-is detected while tape is moving forward. 

3. Load point is sensed or a fault detected. 

..4. c File rnar\t!lt.pp circuiteroduc,es a_stOl> s.i,~l. . ~ .. _ 

CAPSTAN. AND BRAKE CONTROL 

~~(~rcuits control the venting of vacuum and pres

sure to the capstans and the brake port. 

A forward command causes vacuum to be applied to the 

forward capstan and pressure to the reverse capstan. A re

verse command bas the opposite effect. The tape brake is 

vented to the atmosphere. 

Lack of a motion command applies vacuum to the brake 

port. If forward motion is dropped. a pulse from Y410 appUes 

vacuum to the reverse capstan for 1.5 msec to help reduce 

stop time. The opposite is true when the Reverse FF is 

:l>'(.~:~·:-, _.' ~-,--,,':- -:--. ~'- .;~:= .... -. _~~.~~- ,.-~:.-:~ -.;,.-~:"'..~ .. ,";-.: .. _ .' --~:..~ .- .~_~;;...~~ 
.-c"~ .. '"i:...-~:,;~' -.~.~~.:- + ...... ~ """,,,.,~~~~ . .:.--~,:..,.~-;;i +..;.+ -

SERVO DRIVE CONTROL 

The servo drive control circuits monitor and control 

the length of. the tape loop in each of the vacuum columns .• 

The output from this circuit is applied to the reel mOtor 

drive circuit. which provides the output power necessary to 

operate the motors and brakes. 

The servo drive control logic is divided into photoaense 

and tachometer circuits. ' 

The phot08ense circuits detect the pOSition of tape in the 

VOi("uum storage columns and. based upon tbis information. 

specify which reel is to be braked or the direction it is to 

be driven. 

The tachometer circuits compare the tape speed with a 

preset value. If the tape speed becomes excessive. the 

tachometer voltage is sufficient to temporarlly deenerglze 

the reel drive untU the speed returns to normal. These cir

cuits are deactivated during high speed reWind. 
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The Ready FF. when set. indicates that the tape is under 

external control (ready). A not-ready condition (Ready FF 

cleared) indicates that the tape unit is under manual control 

and cannot communicate with the TCU. \ 

The Ready FF is set by pressing the Ready switch on the 

operator panel. When set. the following actions occur: 

1. Ready indicators on operator and maintenance panels 

illuminate. 

2. A ready signal is sent tD the TCU. This iIldicates that 

the tape transport is under control of the TCU and no 

fault is present. If a power failure occurs. the relay 

K201 is deenergized. allowing a not ready signal to be 

sent to the TCU. 

The tape transport is returned to the not ready status 

(Ready FF cleared) at the end of a unl<*d>operation. A not 

ready statuI! also exists when the unit is locally master 

cleared and when the power 1s initially turned on. Note 

that a master dear from the'COlI)puter does not clear the 

Ready FF. i'be ready line to the TCU is disabled when

ever a fault occur •• 

SINS. .ND O' TA.... .OT 

petecting the end of tape reflective marker. when tape 

is mOriDg fonirarc:t. sets the End.of Tape FT. When set. the 

End of Tape FF initiates the following: 

1. Turns on the EOT indicator on the maintenance panel. 

2. Returns an end of tape signal to tile TCU indicating that 

the reflective marker has been located. 

3. Stops tape motion by clearing the Motion FF's--if the 

unit is under manual control. If the unit is under exter

nal control. motion continues until stopped by either a 

load point marker. fault. stop signal from file mark 

stop circutt. or by dropping the forward select while a 

write operation 1s still selected. 

The End of Tape FF. once set. remains set until the 

EOT marker is sensed in the reverse direction or a load 

point marker is detected. Therefore. if the EOT marker 

is sensed when under external control. the unit need not be 
stopped immediately. 

The End of Tape FF can only be cleared by sensing the 

EOT marker in the reverse direction or by sensing a load 

point marker. This could occur if more than one load. point 

is used on a reel of tape. Note that tape motion is not stop

ped if an EOT marker is detected during reverse tape motion. 

FAULT 

The fault circuit stops operation when any one of a num

ber of fault conditions is detected. 

The Fault FF is set if: 

1: The Pneumatic switches are open (indicating that tape 

has been removed from the vacuum column). The Loops 

Ready light on the maintenance panel is turned off when 

either switch is opened. 

2. Fault switch on maintenance panel is depressed. 

3. The -20 vdc power supply output is not present. 

4. There is an external or local master clear. The Fault 

FF is cleared by a pulse when the master clear is re

moved. 

The Fault FF. when set. ·.initiates the following actions: 
'. 

1: Lights the Fjiult and Clear lights on the maintenance 

panel and the Clear light on the operator panel. 

2. stops tape motion by clearing the Motion FF's. 

3. Stops reel servo drive and energizes reel servo brakes. 

Note that the Fault FF is cleared when a load tape oper

ation is initiated. Therefore. it is not necessary to remove 

the fault indicll:tion by master clearing the unit before press

ing the Forward or Reverse switches. 

SINS. LOAD POINT 

The sense load point circuit stops tape motion when the 

load point marker is positioned over the photocell. by apply

ing a 5 jl8ec clear pulse to the motion FF's. The Load Point 

FF is cleared 10 msec after the tape moves off the load point 

marker. 

.-. - ~-'. --
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PAD EXTEND 

The pad extend circuit extends the pressure pad priur 

to low speed (150 ips) operation. and retracts the pressure 

pad prior to high speed operation. The tape cleaners are 

turned on when the pad is extended and turned off when re

tracted. The pad extend circuit also senses the state of the 

pressure pad. 

The Pad Extend FF is set by: 

l. Local or external master clear. 

2. Tape at load pOint. 

The Pad Extend FF. when set. allows: 

1. Ground output from extend pad relay puller to extend 

the pad and enable a write operation. 

2. -2Ov output from the scraper off relay puller to allow 

a vacuum to be applied to cleaning ports. 

While the pressure pad is in the process of extending. 

the pad switch is closed. After a delay of approximately 

N 400 msec. the output from 1101 changes from "0" to "I". 
C 

This indicates that the pressure pad is fully extended and a 

read or writ~ operation may be performed. 

Delay Y117 prevents the Reverse FF K406/K403 from 

being set until the pad has been extended for 1. 5 seconds 

after a high speed rewind. (See Motion Control Discussion, ) 

The Extend Pad FF is cleared when: 

1. Rewind operation is selected. 

2. Tape is in unload status. 

When the Extend Pad FF is cleared. the pad is retracted 

and the vacuum is removed from the cleaning ports. Once 

the pad retracts sufficiently to open the pad switch, a 50 f1Sec 

pulse from 1105 is supplied to the rewind circuit to permit 

high speed operation. 

LOAD TAPE 

The load tape circuit. when energized. provides the 

logic to enable the fault bypass solenoids and progress the 

tape transport from the unload status to the tape loaded 

status. 

When the Load Point switch on the operator panel is 

depressed. the Set Loops FF is set. causing the left and 

right fault bypass solenoids to be energized. The output of 

the Set Loops FF also clears the Unload FF. This results 

in the energizing of power supply relays which start the 

vacuum pump and capstan motors. The photocell circuits 

allow the supply reel to drive tape into its loop box. Once 

the supply loop is set. the Search Load Point FF is set. 

starting tape motion into the other loop box. When both 

loops are set. the Set Loops FF is cleared and the fault by 

pass solenoid is deenergized when the load point marker is 

sensed. the Load Point FF is set to stop forward motion 

and the Pad Extend FF is set. The Search Load Point FF 

is cleared after the pad switch closes. 

REWIND UNLOAD AND UNLOAD 

The rewind unload circuit rewinds tape at high speed 

from the take-up reel to the supply reel. A rewind unload 

operation is selected by depressing the Unload SWitch on the 

operator panel or when a rewind command is received from 

the TCU. Either command input sets the Rewind and Re

wind Unload FF's. 

The rewind operation continues until the load point marker 

is sensed. The High Speed FF is then cleared; tape continues 

to be rewound at slow speed until it is completely removed 

from the take-up reel. At that time. Fault FF sets the Un

load FF. With the Unload FF set. the Unload lamps illumi-

nate and power is removed from the capstan motors and 

loop vacuum pump. The Unload FF remains set until the 

tape load procedure is executed. Note that,the Unload FF 

is also set by the input to MI00 from the power supply when

ever the unit is turned on. 

REWIND 

The Rewind FF is set when a manual or programmed 

command causing the tape to be rewound from the take-up 

reel to the supply reel at the rate of more than 350 ips. 

Motion stops when a load point is reached. 

When a rewind command is applied to the circuit. the 

Rewind FF is set. causing the Rewind lamps to illuminate 

and the Pad Extend FF to be cleared. The head pad is then 

retracted and the vacuum is removed from the tape cleaners. 

When the head pad is retracted the Reverse FF is set. 

enabling the tape to be moved in reverse. The High Speed 

FF is also set. if the tape is not at a load point. energizing 

a power supply relay that applies power to the high speed 

capstan windings. The Search Load Point FF is also set 

during rewind. 

As the rewind operation continues. the tape is scanned 

for a load point •. When ?. load point marker is detected. the 

Load Point FF is set. tape motion is stopped. and the Pad 

Extend FF is set. 
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POWER SUPPLY 

The primary power is converted to ac and dc lor control 

and operation of the magnetic transport. The distribution of 

power throughout the transport is in a logical sequence. 

I. 208 vac. 3~ 60/50 cps is applied to the power supply 

chassis. 

2. Main Power circuit is ON causing neon lamp DSOI to 

illuminate. 

3. Relay Power circuit breaker CBIO is ON. and the mo

mentary close Power On switch on the maintenance panel 

is held on for 2 seconds. power is applied through trans

former T2 to energize Kl and K6. The power is then: 

a. Applied through the closed contacts of Kl and Cooling 

Motors circuit breaker CB8 so that power is applied 

to the blowers. 

b. Applied through the closed contacts of KI so that .> when Primary DC Power circuit breaker CB4 is 

closed. power is applied to the primary of trans

former Tl. Refer to the power on sequence dia

gram (A) in the Flow Charts and Timing Diagrams 

Section. The secondary voltage is: 

!. Supplied as 40 vac. through the valve panel to 

energize the photocell lamp in the tape loop 

boxes. and the load pOint/end of tape lamps on 

the tape deck. 

2. Rectified in a full wave bridge network. Th£' 

:20 vdc outputs are applied to their respectiVt; 

circuit breake rs. 

a. The -20 vdc is applied through -20 VDC 

Power circuit breaker CB3 to: 

(1) The reel drive motor brake as field 

supply. 

(2) One side of relays K5. K4. K7. and K3. 

(3) To Light 1. Light 2. and File Protect 

solenoids and to the Loop Fault Bypass. 

Pad Extend. and Tape Scraper as power 

in the valve panel. 

(4) The logic circuit as power. 

(5) A capacitive charging network which 

provides a 1 second clear pulse to clear 

the Ready FF. the Rewind Unload FF. 

the Set Loops FF and to set the Unload 

FF. Refer to the power on sequence dia

gram (B) in the Flow Charts and Timing 

Diagrams Section. 

(a) Setting the Unload FF provides 

power to illuminate the Unload lamp. 

(b) Setting the Set Loops FF activates 

the fault bypass solenoids and ener

gizes relay K4 when a load sequence 

is in process. Consequently. power 

is applied through closed Take-up 

Reel Armature circuit breaker CB7 

and Supply Reel Armature CB6 to 

their respective drive motors. 

b. When +20 VDC Power circuit breaker C132 

is closed. power is applied to: 

(I) Energize relay K2 to provide holding 

power to provide a hold for KI and KG 

and make available the power to illumi

nate Light Ill/Light 112 (on computer 

command) and the File Protect light 

when the file protect ring is installed. 

Refer to the power on sequence diagram 

(Cl in the Flow Charts and Timing Dia

grams Section. 

(2) The Capstan air pump and cabinet 

blower as power. 

(3) Theloglc circuit as power. 
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RilL MOTOR DRIVI 

The reel motor drivE' circuit controls the braking and 

direction n! the shunt -wound de reel motor rotation. The 

direction of currellt fluw through the armature establishes 

the directIOn of mo\ur rotatirm and is controlled by the sili

con controlled rt'ctifiers (SCR's )seleeted. Operation of the 

supply and take-up reel drive circuits are similar. There

fore. only the take-up reel operation is presented. 

If the take-up reel motor is to be driven counterclock

wise. relays K302B and K301 are energized (K302A is not 

energized). During the positive half of the applied 3-phase 

line voltage. the voltage dividers paralleling SCR304. SCR305. 

and SCR306 develop the forward bias that is applied to the 

respective SCR gates. This causes the SCR circuits to be 

w o 

alternately gated on as the applied anode voltage goes P<:>SI

tive. The SeR circuits are gated off when the applied anode 

voltage goes negative. The SCR's produce a 115 vdc output 

which drives the reel motor CCW. Parallel SCR301. SCR302. 

SCR303 are not energized since. with K302B energized. their 

respective cathode to gate circuits are shorted to disable the 

circuits. 

For clockwise rotation. relay K302A is energized and 

K302B is not energized. K301 prevents the brake from being 

applied. SCR301. SCR302. and SCR303 are forward biased. 

causing current to flow through the armature in the opposite 

direction (i. e .• 115 vdc is developed at the anodes of the SCR 

circuits). The remainder of the circuit operation is parallel 

to the CCW motion des"Jibed above. 

If the take-up reel motor is to be braked th., sen'" 

drl\'e take-up relay pullers reet'in "0" inputs. Rela)':; K30: 

K302A and K302B de-ener~izl'. Line <'urren! throa~h the ar·

mature is turned off. With K301 d{'-ener~iled. the norm;lll" 

closed contacts of K301 permit current thmugh the brak ... 

winding to provide the braking action. The stored ener~y in 

C302 is sufficient tD brake the motor if power is interrupted 

during operation. 

If the take-up reel motor is tD be pal"tially braked 

(during high speed rewind). one side of the brake windill~ is 

grounded. This allows a small amount of current to flow 

through the winding and partially brakes the motor. 
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1 IOpen 

O/Gnd 

1/0pen 

O/Gnd 

LOGIC DIAGRAMS 

H cards are not restricted to I/O functions alone. Using a switch to ground or 
open the input of an M card results in a forced output of 1 or 0 respectfully. 
Inclusion of a capacitor can provide a pulse or noise filtering. 

1 1___ I ~ ~ p~ 
Inverter 

69 - L Card 
Out put 

Closing of the switch results in 
the discharged capacitor being 
connected between the ~l card input 
voltage divider and ground. While 
the capacitor is charging, the 
input appears as ground and the 
output is a 1; but as the capacitor 
charges towards -20v the threshold 
will be reached, the output will 
go back to a-O. The switch must 
be released before the capacitor 
is again discharged, thus the 
output of the ~f card will be a 
short pulse once for each closure 
of the switch. 

1 l ·11 "-:.:}---

The capacitor provides noise 
filtering through it's pronerity 
of not begin able to change it's 
charge instantaneously. 

~
---- ... }.-

Gnd 1 

Open/-20v :..==. 0 

87 - M Card 
Input 

-v (Ref) 

t 

~~t~:: .. II"" · 
Y ___ II +19v 

o liSA - xu II + 1 v 

EIB IBA 
Read Level Detector Power Emitter Follower 

Y---
xx us ~:~:: .. rv·· pp o I I 0 after xu. delay 

EHS 
Read Preamplifier 

Y __ _ 

UAB - xu 

UAB 
Adjuslable Delay 

xx us 
3/4us 1 pulse after xus delav .. 

o o 
UCB - xxx 

UCB 

Adjustoble Pulse Deloy 

Set 

Cleor 

Set Output 

Driver Outpu K ___ 

xxx 
K ___ 

Driver Outpul 

Clear Output 
IJA 

FF Wrile Driver 

Set K __ _ 

o 
Clear 

K __ _ 

32 

Y __ _ 

"\JV"' 
OGC- XU 

OGC 

Peak Detector 

Set Output 

Clear Output 

Y ___ 

lH;d 01 lAS- xxx Open 

lAB 
Reloy Puller 

+~---
Ov 

1 - Light 

OAA- xxx 0- Dark 

OAA 
Photocell Amplifier 

3/4 us pulse at peok .. 
..n...J1... 

tsomo Write Current 
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,\()TF· All terms are not in alphanumerical order -. 
TERM LOCATION PAGE DEFINITION 

lJ003 12(,,\ 0 
DOIS 128,\ 6 
1J021 129,\ 6 
DOn 130A 6 
lIOS1 G29B 7 
DOS7 142A 7 
0118 E17B 3 
lJ125 Il4311 3 
0169 L07B 3 
LOll lI2YA 11 
L038 CUll 2 
0127 E17A 3 
11001 K20 12 
11003 1\21 12 
HOOS K22 12 
11007 1\23 12 
H009 K24 12 
!lOll K2S 12 
lIOl3 K26 12 
dOlS K27 12 
HOl7 K28 12 
1I019 K29 12 
!l021 K30 12 
HOB K31 12 

I114 COM 2 
1118 DJ3A 2 

J03S D07A 3 
J039 C41 3 
J043 137 Ii 
KI0l C08 2 
KIlO COS 2 
KIll COS 2 
KIl2 [17A 2 
K113 ClSA 2 
K114 C16 2 
KllS 06 2 

1'046 '!44B 12 
1'050 [39A 12 
P()S-l .1l8 14 
YOOO ('07 A 2 
ZOll r30 8 
2043 !l31A 11 
Z071 [03 8 
Z073 ll2S 11 
W7, il26 Jl 

FORM 510 
ITL-l 
Rev. J 



BIT 0 S03A 

~ 
I.lAI-2 • 
BIT I 

~ 
l"A'3~4 
2 

BIT 2 

~ 
IJA5-6 
2 

BiT '3 

---7>-
I,JA7-B 
2 

BIT 4 

~ 
IJA9-IO • 
BIT 5 

---7>-
1.181-2 
2 

DATA 1 
BiT 6 

~> 
IJ8'3-4 
2 

BIT 7 

~ .. ~ 
1.185-6 
2 

BIT 8 

---7>-
IJ87-8 • 
BIT 9 

~ 
() 

1.189-1.0 
2 

BIT 10 

~ 
IJCI-2 
2 

BIT II 

~ 
IJC'3-4 
2 

PARITY BIT 

---7>-
lJC5-& 
2 

INTERRUPT 

.1035 

P438 

P44A 

STATUS 
LINES 

• 
II(AI- 2 5274 

BIT 0 ~~020 0003 (REAOYl 

IKA'$-4 5278 

BIT I ~~ - 0125 [READ/WRITE CONTROL 

IleA5-15 

BIT 2 ~ 

IKBI-2 

81T5~ 
IK83-4 

BIT6~ 

528A 
, lAND OA)BUSY] 

0027 (WRITE ENABLE) 

J043 (FILE MARK) 

0015 (LOAD POINT} 

0021 (END OF TAPE) 

0057 (DENSITY 556) 

11(85-6 5318 '- :L1I4 (CONTROLLER CONNECTED) 

81T 7 ~~ D0511DENSITY 800) 
:r.I 18 (CONTROLLER CONNECTED) 

IK87-8 532A 

BIT 8 ~~ Z071 (LOST DATAl 

IKCI-2 

8ITIO~ 

IJ09-10 5228 

0169 lEND OF OPERATION) 

S30B 
P050 (Y."P.-) 
PO~4("'[:"""P."1 

Kill (CONTROLLER CONNECTED) 

DATA SIGNAL ~~ 
1.101- 2 524A 

READ~~ 
IJD3-4 S248 

W"ITE~~ 
IJF3-4 S26A 

MG~~ 
IJEI- 2 S201 

REPLY ~~ KII~ (REPL'f) 

IJE3-4 USA K05A 

REoIECT ~~ KI13 (REJECT) 

IJE~- 6 S238 2.0p..SEC 

END OF ItECORD ~~ Z073 

IJE7- 8 5258 \ 

TRANSMISSION PARITY ERROR ~~ ~::~ ~~:::R~~~~;Y C~~:~~~EDI 
I KC7- 8 S2IB 530A 

NEGATE BCD CONvERSION ~~ 0118 

(liE.i"Ec'i'"l Klt2 
(""iflP"i:Y) KII4 

READ 

I JDS- 6 SI9B J $21a 

CONNE:CT~ 
IJD7- 8 S22A 

f'UNCTION~~ 
IJC9··10 534A 

BACKWARO~~ 
IJC7· 8 Q44A 

YOOO 

KII I (CONTROLLER CONNECTED) 
JO.i9 (BACKWARD) 
Z!)43 (READ MOTION) 

CHANNEL BUSY ~~ Ci:r~ 
IKC9-10 044B 

SUPPRESS AID ~~ 
S348 0127 

r,:o;;-l- r.. J035 
~Ille ROl6 (READ) 

STROBE PARITY 

(READ READY) t075 

(DATA SIGNAL) Eosa 
(RIPLY) I( I 15 

\~~NECT) 

... 

fOOO xxx·, AOOI 
AOOI 

{'COO xxx· AOOI 
ROO2 

fOOO XXX2 ROOI 
A002 

{ROOO .". 
XXX7 ROOI ~ 

ROOt 

{"OO. 
XXI X .1.004 

A.OOS 

{'OO. .LMI4A MISS 

X X4X A004 
RO~S 

{.OO. 
X)(2X ItOO4 

A005 

{ ROO. 
XX7x ROO4 

RODS 

{"OO. 
XIXX A007 

Aooa {.ooo 
X4XX A007 

Rooa 

{.ooe 
X2XX ROOl 

A008 

{ .... R006 
X7XX ROO7~ 

Rooa 

{ ROO. 
IXXX AOIO 

AOIi {.ooo 
4XXX AOIO 

Ro" {.oo. 
2XXX ROIO 

A 011 

{ROOO 
7XXx. RaiD 

ROll 

(EVEN ONES I Pan 

I"'PJI Is 

I ~I"l: -A"t ... 

IIIIIIIIIZ_ 
'- . 

~ 
COMPONOOS ... 0rJIDIWtIE _ICATDI) 

ftUSUCl I QLUI 1_ 

• 

Jlo-i" t~4>",I. orr 

TRANSMISSION 
PARITY 

CHECKER 

P076 (EVEN ONES) 
AOl2 cPJJm'Y) 
P079 (STROBE) 

4f'-~r-

1--0-"" f~ 
:..<:J\..0--

POBt AMPLIFIER AND ODES NOT 
LOGICALLY INVERT 

.s- CONTROL DATA 
CORPORATION 

COMPUTER DIVISION 

• 

:11 -C.l::'flc 
• 

I::"":. I 3228/3229-A 

, • _ mu 
-'1

0 
XMSN LINE CONTROL 

1111111· XMSN PARITY CHECKER 

60093700 

SHEET 1 



w 
en 

TERM 

:\000 
AOOI 
A002 
:\009 
AOI0 
MIl 
A013 
A023 

DI0S 
DI09 
11114 
UllS 
U116 
D12_1, 

1130 

JOlS 
J026 

KOOO 
KOI0 
K020 
K030 
K040 
K050 
K06€1 
K070 
K116 
K117 

P07S 

ROOO 
Roor 
R002 
R009 
ROI0 
ROll 
ROl3 
ROlS 

Z071 

FORM '10 

LOCATION 

S03A 
5030 
506A 
515[\ 
S18A 
S18il 
S21il 
P43B 

C22A 
1J37A 
1l43A 
U39A 
1140A 
DOSB 

C32B 

C33 
C40 

101 
105 
106 
IlO 
III 
IlS 
Il6 
119 
'125 
\125 

E42A 

SOIA 
50113 
S04A 
S1311 
516A 
51613 
S19B 
S221l 

C03 

PAGE 

1 
1 
1 
1 
1 
1 
J 
1 

3 
3 
3 
3 
3 
3 

3 

3 
3 

4 
4 
4 
4 
4 
4 
4 
4 
1 
1 

1 

1 
1 
1 
1 
1 
1 
1 
1 

8 

DEFINITION 
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tAl 

·1 ...... 

J .. 
(TRANSMISSION 

PARITY ERROR) 

KII7 

(TRANSMISSION 
PARITY EAR.A) 

KII6 
TAPE UNIT SELECT I ON 

~;.+ c:; A009 COHJIIOLLER 

q R009 

10 .• 010 

;1.0 ROIO 

4i AOII 

A~ ROil 

(R/W CONTROL ACTIVtJ DII4 

ellA 

::~: ~ TI CISA 
(REPLY) KIII5 :11112 I 
(REJECT) Kill 

elle CI4A 

::::~Ti 
eltA KOOO 

::::~ TO KOIO 
K020 
K030 

Cltl K040 

::::~ T4 )(0150 
K060 
K070 

tLDST DAn,) 
Z071 

DID. 
0108 

~14B CISB 
(CO NT. CONNECTED) Ille P078-
(DATA SIGNAL) ROIS E037 E058 DlIlI / 

(CONNECT) ROl3 

(REPLV+REoIECT) 1112 ~u 

tTll DOl 
(cONIt£CTED) 1.110 

(T4) 1104 

COY! vi (>c t r l'\N\ ,'vI ~ 

* CONTROLLER CONNECT 
INDICATOR 

* 0080 IS AN INDICATOR 
AMPLifiER AND DOES Nar 
LO&ICALLY INVERT 

b a,i w~J~~\S! 
~ (- ",....-f 
.. t~: ~-.'<:, , 

A OtS (CON'iiECTi 
IISO iFiiNCiiOiil 

0116 

AOl3 (COiiiii"Cii 
1130 (FUiiiCTiONl 
E037 (iiiTi'""iii"NAL I CONNECTED) 

£03" E04A £04. 
ROOD 

ROOI -F ~ ~ 
R002 

E038 t05& E05B 
AOOO 

ROOI -r ~ ~ 
R002 

E08A EOTA E071 

AOOI ~ ROOD ~ JSOUl JSrnl 

R002 

EoeB EOeA E08B 
'DDD~ 

"001 -r ~ ~ 
RD02 

E08'" EIOA Eloa 
ROOO 

ROOI -r. ~ ~ 
AOO. 

E09. EllA EIII 
AOOO 

ROOI '-r - -
A002 

EI2A EI3A EIS8 
ROOG 

AOOI -r - --
AQ02 

XD 

XI 

X' 

X~ 

X4 

.. 
XO 

AOOO EI2B 

AOOI ::I s0371 X7 

T 
A002 

(IT) 1105 CIS A 

(R;;;E"L"E;:;A''"E''C'>D'''N''NE''C'''T''ED'''U'''N,roITl -dOle ~ 
(CLEAR) J026 

CLEAR 

UNIT 
CONNECT fFS 

I 
• 
:11 
i 

• 
... 

... ·1' ~ ... 
01':1 Z 

~~~II= 
-; 

--
CIM'OIIEIIII ~"""....waa 

........ 1- I ... 

1IIIIIil11l\lUNIT CONNECTION 

•• CONTROl DATA 
CORPORATION 

COMPUTER DIVISION 

3228/3229-A 

60093700 

SHEET 2 

.. 



w co 

TE_ LOCATION 

AOOl 506S 
.~4 509.' 
A005 50913 
A023 PHi> 
AO:?S N4.1. 

0003 12M 
0004 1260 
0009 127A 
0015 128A 
[l021 129A 
0027 130A 
0033 131A 
0041 134A 
DOSl G29B 
OOSS 127B 
DOS7 142A 
DOS8 142B 
E032 J2ZB 
E038 C13S 
E063 H30B 
roll F17B 
Fll14 F38A 
Kill COS 
KIl3 C18A 
KIU C16 
Kil7 \125 
1;119 (;24 

POSO E39A 
POS4 J18 

fORM CA 210 

PAGE DEFINITION 

1 
1 
1 
1 
1 

6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 , 
7 
It 
2 

14 

8 
8 
Z 
2 
Z 
1 
2 

12 
14 

TERM LOCATION 

R003 S04l! 
R004 507A 
ROOS SOlo 
ROH 522A 
R018 S26,\ 
R020 (~44il 

5010 E03,\ 
5011 [03l! 
5012 E06A 
5013 [0611 
5014 [09A 
5015 [090 
5016 El2A 

T021 5270 

WOSI (;3513 

lOll F30 
Z013 F32 
Z022 F27 
Z023 F27 
Z033 F42 
Z045 1134 
ZO?O C03 
Z075 LJZ6 

i\OZ2 ,!44~l 

1118 1'13.\ 

j)()39 r 32;\ 

E032 J22B 

fORM CA210 

PAGE 

1 
1 
1 
1 
1 
1 

2 
2 
2' 
2 
2 
2 
2 

1 

8 

8 
8 
8 
R 
8 

11 
8 

11 

1 

2 

7 

14 
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eN 
~ 

;:~W\otf S eJ' Oc. B t!J INr{Bt~f) 
CLR, 6..{ jC.!J £~7 CC"c~{j 

(FUNCTION) 
II!I 

(oxl 5045 

(4)() 5044 

(CHANNEL BOS'n ROZO 

REWIND 
(10) 

(WRITE MOTION) FOl4 

{FUNCTION} 
DIC& 

(R EAD CONTROL) Z045 

CON::tTE~ 
5040 - (00) 

5010~ 5040 
5012 

5040 
5011 

Kill (CONTROLLER CONNECTED) 

Kite 

(FUNCTION) ROl4 

REWIND 
~LOAD 

(II) 

Z070 Jo,e 

S042 (zx) 

(READ/WRITE CONTROL ACTIVE) 0114 ~ 

R004 

BACKSMCE 
SEARCH FIL.£ 

MARK FORWARD 

.. 
(12) 0104 (13) 0104 

SEARCH FILE 
MARK BACKWARD 

(14) 
5013 
5041 
0122 

.. ~O,2fISt 

S042 (2X) 

SOl4 
S041 
012.2 

* DIDO IS "," FOR 

£0;'81. (READ REPLY) 
Z07~J 

80 M S AFTER 
POWER IS TURNED ON 

J025 (200 SELECT) 
JOn US!. S!.LECT) 
0055 ~ (READ/WRITE 

CON'tROL ACTIVE) 

WRITE FILE 
MARK 
(5) 

ZOIl 
(WRITE REPU) 1013 

,o14 

(BUSY) 0009 i :,-:"~-i 

~ J023(SELECT) 
0057 (556 BPI) 

J024(~) 
.1022 (RI.iIm) 

.1025 (SELECT) 
D058 (ZOO BPI) 

('REiDY) 0004 ......... D, 

T02.1 (READY) 0004 (FIL E MARK) DO!! 
(WRITE CONTROLl Z022 

~OOFTAPEI 

~ 
SO 16 
5040 

(RELEASE CONNECT ED UNIT) JOl9 

5016 
5040 

(4X) 5044 
(X050 II 

(4X) 5044 
(XO) so 10 

0015 (LDAD POINT) 

BACKWARD 

0119 (Me) 

SKIP 
BAD SPOT 

(6) 

~. i 

(SUPp AID) ROZ2 
ICONT CONH1YIIB 

EOS> 

0121 (MC) 

wJ l'. 0~.A f <O.1-vVI(}.J J '.eo C 1; (}"e-

R004 ADD4 

(READ/WRITE CONTROL ACTIVE) DI14 

A004 

(READ/WRITE 
2X CONTROL 

ACTIVE) 0114 
ox 

R004 i 
1111111 

--
~ N\'ILDI mElWflllIIHCATIDJ 

~ I YAWl II. 

.z. CONTROl. DATA 
CORPORATION 

COMPUTER DIVISION 

I:::: I 1 3228/3229-A 

mu 60093700 
FUNCTION TRANSLATIONS 

SHEET 3 3 

!!Y 
J 

.. 



TERM 

11113 
110(, 
1113 

5030 
:;031 
:;032 
5033 
5034 
5035 
5036 
5037 

,~ 

LOCATION 

02,\ 
ClSA 
UWl 

[04" 
LOStl 
l:07~ 

EOHLl 
LlOil 
Uli) 
El3B 
El4B 

PAGE 

2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
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... i. IA2-P 

O~ 

tJ" tt Je[Qet 
;t""io-t. I :l 

"1 

e+ 
~ 

le!-T 

~ 

IC2-L 

---4 

---4 

50'30 

SELECT A 

.. 2:22 
f11223 
M224 
M225 
M226 
M227 

SELECT C 

-7 

" 

N3SA S030 

+ 

M240 
M241 
M242 
M243 
f11244 
M245 
M246 
M247 

M250 
M251 
M252 
M253 
f11254 
f11255 
M25& 
M257 

SELECT E 

SELECT F 

040A S030 

-7 

IIIIIEIICE ........ 

COIII'OIIOOS 1UIIlEIS000000I1IlIDICATEOl ........ V4UE I lIZ! 

·1- CONTROL DATA 
CORPORATION 

COMPUTER DIVISION 

1=:' I· !----I 3228/3229-A 
REV 

Iii II Iii Tm£u N IT 

60093700 
SELECT 

SHEET 4 I M8E 

F 
4 

.. 



TERM LOCATION 

lJOO~l 127.\ 
lJOS9 USA 
lJ061 C3Rll 
lJ063 ll43l> 
l1l20 1105;\ 
DIZI lJOSB 
lJ126 ElSA 
Dl28 115ll 

FOIS FloA 

1005 102A 
lOIS 104;\ 
1025 107A 
1035 109A 
1045 Il2A 
1055 ll4A 
1065 ll7A 
1075 120A 
1115 C06ll 

J004 [25 
.1005 [25 
.1006 [26 
.1007 [26 
.1008 [27 
.1038 [41 
.1039 [41 

KOOI 101 
KOll IDS 
K021 106 
K031 llO 
K041 III 
KOSI IlS 
K061 Il6 
K071 Il9 

Z020 r19A 
Z02l F20A 
Z022 r27 
Z042 lJ30A 
Z043 1131A 
Z044 1134 

Z055 UOA 

FORM 510 

PAGE 

6 
3 
3 
8 
3 
3 
3 
3 

8 

4 
4 
4 
4 
4 
4 
4 
4 
2 

3 
3 
3 
3 
3 
3 
3 

4 
4 
4 
4 
4 
4 
4 
4 

8 
8 
8 

11 
11 
11 

11 
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t; .. 

- KOOI 

>--

>--* 

(READ MOTION) l045 

(READ CONTROL) 2044 

(iAC.SttICE) JOD4 

BURCM 'F Fio) .,Iooa 
(SEARCH FFIKWD) .IDOl 

(BUSY) 
tlltEAD .,OTION) 

SEARCH FILE 
MARK 

.1006 

.1008 

ko.OI 

(BACKWARD) 
(BACKSPACE) 

(READ MOTION 1 l04! 

>--

>--* 

ciAcii'iii'D I 01038 ~ 

Z055 0121 (tiC) 

KOOI 
IAI-G 

~)--o. 

181-Q 
RESERVE LIGHT ~)--o. 

(NOT USED) 
CONNECT LIGHT 

ICI-Q 

---7>-
101-Q 

~>-- III. 

1[1-0 

~)--o. 

~~ 
101- a 

~)--o. 

IHI- a 

~>--

(WRITE) 
FOIS .00. 

(READ) 

REWIND LOAD 

.. 
1005 

1005 

1005 

'I"~ 

>--

R33A 

R57A 

1-

1005 1005 

REWIND UNLOAD WRITE SPKT 

0128 000. ----+-<>--f 

835A 
KODI 

MASTER CLEAR 200 BPI 

0120 0061 

• 
1005 .,x" 539. 

READ 558 BP% 

DOlO >- .... --+--0-.1 

, B: --I ~., t ~ 
.. CONTROL DATA 

CORPORATION ~ 
~ --- COMPUTER DIVISION a - ..... .. 

m ..... 
3228/3229-A " -- 1 '" ;; ~ 

60093700 
Q _ TI1II CI I-I-

II I UNIT REQUESTS I SHEET 5 



· ". " " 

TERM 

,\013 

1J109 
IJl39 

[032 

1003 
1013 
1023 
1033 
1043 
1053 
1063 
I073 

.J018 
J041 

ROB 

fORM 510 

LOCATION 

:inil 

!l37,\ 
[)3611 

.122t! 

N05ti 
.\j12ll 
N19il 
:-I26B 
N331l 
N4011 
lI02B 
'109ll 

C33 
US 

S19ll 

PAGE 

1 

3 
3 

14 

~ 

4 
4 
4 
~ 
4 
4 
4 

3 
3 

1 
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+ 

IAI-V OIOA 1&2-. 

~ ·Q, .... ·o & t~-I) 
--'"i).1" Y I oil. (; 

P40" P2." 
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