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Control delays may have multiple inputs and/or multiple outputs, When a
control delay has multiple output terms (i. e., more thzn one V, ¥, or N term),
each output term may have a separate conditioning fnput:

Capacitive Delays

A capacitive delay is ured to delay the "1" input to a logic element. ("0" inputa
are not affected by the delay,) Capacitive dclays may be active or passive,
depending upon whether o1 not transistors are used as part of the delaying
circuit. Delay periods are checked by using a dual-trace scope connected to
the input and output of the celay producing element. The actual connection
pints for the sccpe and probes vary for different cards and should be deter-
mined by referring to the Printed Circui’ Manual,

Active .ielays may be recognized by the circult letter always present as part
of the card location. P:n numbers are also shown when external wiring.is
needed to connect the proper capacitance, In Figure 9, the pluggable delay
uses this wiring to connect to capacitors on the same card. Inthe third

example, this wiring connccts to capacitors located on two separate capacitor
cards, .
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Figure 9. Active Capacitive Delays

All passive caracitive delays (Figure 10) are formed by wiring grounded
capacitors, locatzd an one or more capacitor cards, as an AND input to the
affected logic element. For this reason, all passive delays show pin numbers
10 provide this external wiring data,
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Figure 10, Passive Capavitive Delays

Capacitive delays may be adjustabie or nonadjustuble, dcpcndir.g on the card
type and/or the external wiring connections on the card. When it is neces-
8ary 1o ndjnst the delay period in order to obtain specificd circuit operation
(usually done by varying a poteatiometer in the RC network), a diagonal arrow
is added to the delay symbol as shown in Figure 11.
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Figure 11. Adjustable Capacitive Delaya
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Inductive Delays
————ll

4n inductive delay is used to delay either the 1" or "0" input to ¢ logic

" element or as a tapped delay line for timing of operations. The symbol for
this delay is an elongated oval with a douole vertical line juet within the input
¢nd of the oval. When used ar a tapped delay line, the inductive delay is
terminated ia ite cheracteristic impedance, Inductive delays are identified

in the same manner as capacitive delays {except for tne vertical lines) unless
they are used as delay lines. On multi-section cards where no identifying
circuit letters are present, pin numbers are shown adjacent to the input and
output arrows, Figure 12 shows both kinds of inductive delays.
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2H34D 2829 M
1 2
NED Lt
O uSEC

TAPPED INDUCTIVE DELAY

0.5 pSEC

—(

DELAY LINE . / l

! ! l ; ln

10 i 12

v
TIMED OUTPUTS

Figure 12, Inductive Delays

Line Drivers/Receivers

Voitage levels used to represent "1's" and "0's™ on cavles are different from
those used for internal logic. The level shift to and from internal logic is
made by lire drivers and linc receivers. These cards may be considered as
inverting the signal electrically, but not logically. The letters commonly
associated with these cards are L & M (1604) and R & T (3000 Series). A
.SOUO Series Receiver may also be used (o perform a logica! inversion by
swapping the twisted pair wires, This usage is indicated by a circle on the
input side of the symbol. In Figure 13, "1's" and "0's" have bcen added to
clarify the logic states; they are not part of the symbol.

:

Figure 13. Typical Line Driver/Receiver Symbols

NON-LOGIC CONVENTION

‘The use of the double vertical bar, as shown in Figure 13, denotes a shift in
signal voltage level from that used in internal logic. The double bar appears
on the input or output side of the symbol, depending on which side connects to
the non-logic-level signal. No particular voltage level {s implied by the
doudble bar - only that it is non-logic. )

JACK ASSXGNMENT:S

Each numbered {erm in the logic diagrams contains a jack assignment show=
ing the physical location of that hardware element and the test point

(circuit section} associated with it. For some card types, the test point
letter is ropiaced by a pin number. For these cases, a card extencer must
be used in order to test that section of the card. Also, some symbols show
no test point. This is because the entire card is used for one purpose

(e. 2. a single inverter, FF, or control delay). Figure 14 illustrates the
inverter J0O1, with 2Dl"zl\ representing its jack assignment, '
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*When most or all jack assipnments are located on one chassig,
the chassis numbers for that chassis are omitted. . All multi-
chassma devices include a chassis number az part of each jack
assignment,

Figure 14. Jack Aissignment Scheme
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CABLE IDENTIFICATION

Cable connections are represented by the MIL-STD-15 symbol and {dentified
as to connector location and pins used, as shown in Figure 15,
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Figure 15. Cable Connections
SPECIAL LOGIC SYMBOLS

Nonstandard elements (special logic and/or non-logic elements) are repre-
sented by a special circuit symbol (generally a rectangle 2s shown in Figure
16). The special circuit symbol always shows the symbol designation, jack
location, and the card type. Supplemental information may also be shown
such as in the case of special delay cards which indicate the delay pericd.
For detailed informaticn refer to the specific card type in the appropriate
Printed Circuit or Logic Module Manual.
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Figure 16. Symbol for Special Circuits
INPUT/OUTPUT DESIGNATIONS

Where several pages ¢f logic are involved, a symbo! index and term list

{side cars) arc incorporated within the snanual. Also in ccitain instances

such as special card types or on equipments for which no cguation summary
exists {as for peripheral devices) input and output pin numbers are indicated

on each logic element as are the nutput destinations of the clements (Figure 17).

- INPUT PINS OUTPUT PINS

(BUSY) T203 |i xSt
FUNCTION ,i
{FORWARD) X104 X404

INPUT SYMBOL DESIGNATOR OUTPUT SYMBOL CESIGNATOR

Figure 17. Input/Output Designations




' SYMBOL INDEX

1000 13
1001 - 13
1002 13
1003 13
1004 13
1005 13
1006 13
1008 13
1009 13
1010 13
1011 13
1013 13
1017 13
1100 21
1101 21
I102 ~ 23
1103 21
1106 19
1105 21
1106 23
1107 21
1108 19
1109 23
Y110 19
I111 19
1112 - 23
‘1113 21
1114 19
1115 19
1116 19
1117 19
1119 .19
1120 21
1121 23
1122 19
1123 21
1124  — 19
1125 21
1126 = 19
1140 19,
1141 19
1180 23
1181 19
1300 15
1301 15
1302 15 -
1303 15
1304 15
1309 15
1311 15
1315 15
1316 15
1400 15
1401 15
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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 S Y412 15
L100 19 M508 9 Y413 15
L101 19 M509 9 Y414 15
L102 23 Y000 13 Y415 15
L400 15 YOO1 13 Y416 15
L500 7 Y002 13 Y435 15
L501 7 Y003 13 Y436 15
L502 7 Y004 13 Y437 15
1503 7 Y005 13 Y500 7
L504 7 Y006 13 Y501 -° 7
L505 7 Y007 13 Y502 7
L506 7 Y008 13 Y503 7
L507 9 Y009 13 Y504 7
L508 11 Y010 13 Y505 7
L509 11 Y100 23 Y510 7
L510 9 Y101 23 Y511 7
L511 9 Y102 21 Y512 7
L512 9 Y103 21 Y513 7
MO000- 13 Y104 21 Y514 7
MOO1 13 Y105 19 Y515 7
M002 13 Y106 23 Y516 7
M003 13 Y107 21 Y520 7
M004 13 Y108 19 Y521 7
M005 13 Y109 23 Y523 7
M006 13 - Y110 19 Y524 7
M007 13 Y111 19 Y525 7
M008 13 Y113 21 Y526 7
- M009 13 Y114 21 Y527 7
M100 21 Y115 23 Y528 7
M101 23 Y116 21 Y529 7
M102 23 Y117 21 Y530 7
M103 21 Y130 21 Y531 9
M104 21 Y131 21 Y544 9
M105 23 Y150 19 Y545 9
M106 19 Y151 19 Y546 9
M107 19 Y302 17 Y547 9
M108 21 Y303 17 Y548 11
M109 2l Y305 17 Y549 11
M110 21 Y306 17 Y551 11
M11l1l 19 Y307 17 Y560 7
M112 19 Y308 17 Y561 7
M113 27 Y309 17 Y562 7
M1l4 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




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, amplified 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 III, The information re-
mains in rank I from 4 to 12 usec (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 usec sprocket
pulse. Rank II is cleared by the trailing edge of the 2 psec

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

noise is excluded by reducing the level detector sensitivity.

READ GATE

The read gate circuit controls the coupling of information

through the read data circuit to the output lines.

The delay of bits in rank I 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 us (read) 2.8 us (write)
556 bpi - 5¢8 ps {read) 4.»0\ ps (write)
200 bpi - 12,0 us (read) 5,8 ps (write)

The deiays are controlled by the inp:t's to delay card
Y527. After Y527 times out, its output changes to ''0" for
0.1 usec. This causes the Sprocket FF to be set while rank
I is cleared. Setting the Sprocket FF sends a sprocket sig-

nal to the TCU indicating that information is on the output
lines. After a 2 usec delay (Y547), the FF is cleared,

clearing rank 1L

If neither a read nor a write operation is selected, the
"1'" output from Y531 results in a continuous "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-
tinue to produce a "'1'" output to hold rank II cleared for 2
msec.(because of the Y543 delay). This precaution elimin-
ates the possibility of transient noises being read as infor-
mation while tape is brought up to speed.

—— e L e A
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Lo‘ic.dilgramn represent a symbolic approach to electronic schematics. By
using symbols to represent building block circuits, the schematic becomes
easy to read if the reader understands the function of the symbols. In
CONTROL DATA® Corporation logic, two signals, a logical "'0" and a
logical "'1", are the possible input or output conditions of a circuit. A
circuit with an output of ""1" is "up" and a circuit with an output of 0" is
"down", Detailed descriptions of logic symbols and their associated building
block circuit cards are contained in the Printed Circuit Manual (Pub. No.
60042900, Vols. 1 and 2).

STANDARD LOGIC SYMBOLS
Standard logic diagram symbols for Control Data equipment using 1604- or

3600-type cards are inverters, flip-flops, control delays, and capacitive
and inductive delays.

Inverters

An inverter is a logic element which provides an output that is an inversion
of its input, When more than one input is provided to an inverter, "1's" take
precedence over "'0's'"' and drive the output of the inverter to '0'"'. Because
any "1" input of several inputs drives the output to a 0", an inverter may be
considered an inverting OR (or NOR) gate when more than cne input is
present,

| OR MORE INPUT A | OR WORE
™Y INDENTICAL INPUT 8 INDENTICAL
OUTPUTS INPUT C QUTPUTS

Figure 1. Inverter Symbols

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

INPUT A INPUT A
INPUT B INPUT B 4002
INPUT C INPUT €

Figure 2. OR Circuit Conventions
Flip-Flops (FF)
The flip-flop (FF) is a storage device with two stable states - designated as
Set and Clear - and is composed of two or more inverters. The logic
symbols (Figure 3) are formed by the of inverter s; By
convention, Set inputs and outputs are shown in the upper part of the symbol
and Clear inputs and outputs are shown in the lower part of the symbol.

SET OUTPUTS
SET INPUTS 4 —* KOOO > "“|" wWMEN SET AND “0" WHEN CLEAR

CLEAR INPUTS< — KoOI | SLEAR OUTPUTS .
1" WMEN CLEAR AND "0" WHEN SET

EXTRA-SET FF
X002

SET INPUTS

KOO0 [—> SET OUTPUTS

CLEAR INPUTS {—-" KOOI |+ CLEAR OUTPUTS

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-
flop symbol. The term numbers assigned to each flip-flop are the term
numbers of the internal inverters as seen by comparing the terms in
Figure 3 with those in Figure 4. Notice that the Set output is the output of

inverter KOO1, and the Clear output is the output of inverters K000 and K002.

SET INPUTS SET OUTPUTS

CLEAR INPUTS CLEAR OUTPUTS

SET INPUTS SET OUTPUTS

} CLEAR OUTPUTS
CLEAR INPUTS

Figure 4. Internal Inverter Connections for a Flip-Flop

AND Gate

An AND gate requires that all its inputs be "'1's" in order that its output be
a"1". U one or more of the inputs to an AND gate are "0", the output is a
"'0". Figure 5 illustrates conventions for showing AND gates feeding an
inverter.

J8 10 J800

J9io 4800
v920

4810

: J910

4920

4960 1960

4970 J970

Figure 5. AND Circuit Conventions

e

Control Delay

A control 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 term
is essentially a flip-flop with controlled feedback and occupies an entire
printed circuit card. The output term(s) are inverter(s) located elsewhere
on the logic chassis. The "'1" outputs from a control delay are clocked
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 terms; these
ierms, which control the start and duration of the delayed output puises, may
ve found in the Equation Surnmary, Figure € illustrates two representative
forms of the control delay symibol, with possible inputs and outputs labelled.
Figure 7 shows the electrical connections for the two forma.

STANDARD CONTROL DELAY
LOGIC INPUT (S)

CONDITION INPUT
("1" WilL DiSABLE
THE OUTPUT)

OUTPUT(S)

(GOES TO “I" ONE CLOCK PHASE
AFTER AN INPUT OF "I, UNLESS
DISABLED BY A CONDITION INPUT,
AND REMAINS A "1" TKROUSN ONE
TIMED "0" OUTPUT PHASE  TIME.)
TO OTHER V--- TERMS

GOES TO "O" WHEN INPUT

IS "i" AND REMAINS "0"

THROUGH OMNE PHASE TIME

AFTER INPUTS DROPS.)

MULTIPLE "OR" INPUT CONTROL DELAY

INPUT A
INPUT B
Figure 6. Control Delay Symbols
Fmm = - — - - - = -— -
[
LOGIC INPUT —m } ouTeuTs
(GATED DURING

ODD DURING ODD !
CLOCK PHASE) _J_ . _ _ _ _
RAW CLOCK
(00D} RAW CLOCK

{EVEN) [, =
| I |
INVERTERS  VIOQ, AND
! ! v200 PRODUCE "1',
i OUTPUTS OME CLOCK
INPUT A , n-gl : PHASE AFTER EITHEM
INPUT A OR &
RA an
(on':n eroew ——o | GOES TO "
[ - '
INPUT B — 12 )
RAW  CLOCK : '
(0DD) L '

'r—xﬂF-—" (vioo]
RAwW cLock _' !
]
1

(EVEN) , poutpuTs
RAw clock _! !
(EVEN) o 3

Figure 7. Electrical Connections for Control Delay
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FILE MARK STOP

The file mark stop circuit controls the stopping of
tape during a read operation. It also notifies the TCU when
a complete record has been read, or a file mark (octal 17)

or load point Ms 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 I of the read register with-
in 200 microseconds after rank IX was cleared. After
the 200-microsecond delay, a 10 usec 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 recorq 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
and Timing Diagrams section of the manual for an explana-

tion of circuit operation.
SELECT DENSITY

The select density circuit specifies the rate at which
information will be transferred from the TCU. The selec-

tion may be made by the TCU or under iocz] control.

Density is a function of the status of flip-flops K570,
K571 and K572/K573.

Density K570/K571 K572LK573
200 bpi Clear Clear’
556 bpi _ Set : Clear
800 bpi Clear Set

SELECT READ

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 1s cleared, the read operation
is disabled by holding read register rank I in the clear v
condition. A read select signal from the TCU or from the
maintenance panel read switch sets the Select Read FF,
enabling the read circuit and causing the read indicators

to illuminate.

The Select Read FF is cleared 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 ini-

tiated by the TCU until a read or write operation is selected.

Also a rewind or rewind unload operation cannot be initiated
until a previously selected rewind or unload operation is
completed. However, a rewind or rewind unload operation
can be initiated while a read or a write operation is in pro-

gress.
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WRITE CONTROL

A write operation is selected only by a write signal from
the TCU. Once selected, the Write FF remains set until
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 file protect relay puller receives a "1" input (enable)
only if the tape is not in the unload condition and the tape
supply reel contains a file protect ring (File Protect switch
is closed). This enable input produces a ground output of the
relay puller which: '

1. Returns a write ready signal to the TCU, indicating that
the reel contains a file protection ring and is loaded.

2. Pulls in the File 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. Selects 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 flow through the erase head while apply-

ing potential to the write 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 ""1'" 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 via the
Write register to the write heads for recording.

.& sprocket signal indicates that a 7-bit character is on
the input line and may be sampled and routed toA the Write
register. The presence of a write sprocket signal results
in 2 "1" input to the pulse delay cards. The delay cards are
individually adjustable so that each bit can be gated into the
reﬁster at the time necessary to vertically align all bits on '
the tape.

The individual Write Register FF changes state each
time a "1" is to be written on that particular track: the FF
remains unchanged if a "0" is to be recorded. The TCU, in
other words. must supply NRZ1 input data to the tape trans-
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 TCU.

2. Forward operation is seiected by pressing the Forward
switciz or operator or maintenance panels.

3. I is necessary to search for load point by moving tape
forward. This occurs when 2 rewind operation is ter-

minated or during a load tape operation,

The following actions occur when the Forward FF is set:

1. Forward indicators (MP and OP) are turned on.

2. A2 msec "0" output is applied tc Y402 in the forward
capstan drive circuit. This allows 2 amperes current
to flow in the new direction for 2 msec to reduce actu-
ation time of the pneumatic valve coil.

3. Set output from the Forward FF is sent to emitter fol-
lower (EF) cards in the capstan drive circuit. The cap-
stan drive circuit applies vacuum to the forward capstan.
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 from TCU is dropped while the write
operation is still enabled.

2, Operation is under manual control (not ready), and end
of t;;pevis detected while tape is moving forward.

3. Load point is sensed or a fault detected.

_.File mark stop circuit produces a stop signal.-

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 msec deiay.

Reverse Read Memory FF K404/K405 is used if the TCU
commands a forward read, then reverse read immediateiy
after a high speed rewind. Under these conditions, the re-
verse capstan may not have slowed sufficiently to drive tape
in reverse at the proper speed. The ANDed input to 1401
from Y117 in the pad extend circuit prevents the Reverse
FF from setting for 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,

After Y117 has
timed out, the Reverse FF K402 is set in its normal sequence.

even though tape motion has not started yet.

CAPSTAN AND BRAKE CONTROL

13
aihgse circuits 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 has 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 applies
vacuum to the reverse capstan for 1.5 msec to help reduce

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

e

cleared.

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 photoasense

and tachometer circuits.

The photosense circﬁits detect the position of tape in the
vacuum storage columns and, based upon this information,
specify which reel is to be braked or the direction it is to
be driven,

The tachometer circuits cémpare the tape speed with a
preset value. If the tape speed becomes excessive, the
tachometer voltage is sufficient to temporarily deenergize
the reel drive unti! the speed returns to normal. These cir-

cuits are deactivated during high speed rewind.

5
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READY

The Ready FF, when set, indicates that the tape is under
external control (réady). 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 to the TCU. This indicates that
the tape transport is under control of the TCU and no
fault is present. If 2 power failure occurs, the relay

K201 is deenergized, allowing a not rea..dy 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 unlodadoperation. A not
ready status also exists when the unit is locally master
cleared and when the power is initially turned on. Note
that a master clear from ihe»computer does not clear the
Ready FF. rhe ready line to the TCU is disabled when-

ever a fault occurs.
SENSE END OF TAPE EOT

Detecting the end of tape reflective marker, when tape
is moving forward, sets the End.of Tape FF. When set, the

M chw‘“

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 the TCU indicating that
the reflective marker has been located.

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

If the unit is under exter-

nal control, motion continues untilAstopped by either a

unit is under manual control,

load point marker, fault, stop signal from file mark
stop circuit, or by dropping the forward select while a
write operation is 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 siop-
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:

;e
- ! v

- - EALIIA g,

S At %““’/G“‘ a:', "1‘

Qay

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.

The Fault

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

4. There is an external or local master clear.

moved.
The Fault FF, when set, initiates the following actions:

1. Lights the Fault 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 injtiated. Therefore, it is not necessary to remove
the fault indication by master clearing the unit before press-
ing the For;avard or Reverse switches.

SENSE 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 usec clear pulse to the motion FF's. The Load Point
FF is cleared 10 msec after the tape moves off the load point
marker. v

#
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PAD EXTEND

The pad extend circuit extends the pressure pad prior
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:
1. 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. -20v output from the scraper off relay puller to allbw

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
8 400 msec, the output from 1101 changes from 0" to "1'".
This indicates that the pressure pad is fully extended and a

read or write 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
Once
the pad retracts sufficiently to open the pad switch, a 50 usec
pulse from 1105 is supplied to the rewind circuit to permit

and the vacuum is removed from the cleaning ports.

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,
When both
loops are set, the Set Loops FF is cleared and the fault by

starting tape motion into the other loop box.

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 tabe 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 M100 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,
The High Speed
FF is also set, if the tape is not at a load point, energizing

enabling the tape to be moved in reverse.

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 2 load point marker is detected, the
Load Point FF is set, tape motion is stopped, and the Pad
Extend FF is set.

%fi
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POWER SUPPLY

The primary power is converted to ac and dc for control
and operation of the magnetic transport. The distribution of
power throughout the transport is in a logical sequence.

1. 208 vac, 38 60/50 cps is applied to the power supply
chassis.

2. Main Power circuit is ON causing neon lamp DSO01 to
illuminate.

3. Relay Power circuit breaker CB10 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 K1 and K6. The power is then:
a. Applied through the closed contacts of K1 and Cooling

Motors circuit breaker CB8 so that power is applied

i
|
|
|

to the blowers.
b. Applied through the closed contacts of K1 so that
when Primary DC Power circuit breaker CB4 is

3

closed, power is applied to the primary of trans-

former T1. Refer to the power on sequence dia-

gram (A) in the Flow Charts and Timing Diagrams

Section. The secondary voltage is:

1. Supplied as 40 vac, through the valve panel to
energize the photocell lamp in the tape loop

IS

boxes, and the load point/end of tape lamps on
the tape deck.

. Rectified in a full wave bridge network. The

+20 vdc outputs are applied to their respective
circuit breakers.
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 X3.

(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 CB2

is closed, power is applied to:

(1) Energize relay K2 to provide holding

2)

@)

power to provide a hold for K1 and K6
and make available the power to illumi-
nate Light #1/Light #2 (on computer
command) and the File Protect light
when the file protect ring is installed.
Refer to the power on sequence diagram
(C) in the Flow Charts and Timing Dia-
grams Section,

The Capstan air pump and cabinet
blower as power.

The logic circuit as power,
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REEL MOTOR DRIVE

The reel motor drive circuit conirols the braking and
direction of the shunt-wound dc reel motor rotation. The
direction of current flow through the armature establishes
the direction of motor rotation and is controlled by the sili-
con contrnlled rectifiers (SCR's)selected. 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

0¢

alternately gated on as the applied anode voltage goes posi-
tive. The SCR 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, reiay 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 described above.

If the take-up reel motor is to be braked. the servo
drive take-up relay pullers receive 0" inputs. Relays K30!
K302A and K302B de-energize. Line current through the ar-
mature is turned off. With K301 de-energized. the normally
closed contacts of K301 permit current through the brake
winding to provide the braking action. The stored energy in
C302 1s sufficient to brake the motor if power is interrupted
during operation.

If the take-up reel motor is to be partially braked
(during high speed rewind). one side of the brake winding is
grounded. This allows a small amount of current to flow

through the winding and partially brakes the motor.
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LOGIC DIAGRAMS

M 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,

1/0 0
T - [—_—: v—I—-—'

inverter

Closing of the switch results in The capacitor provides noise
the discharged capacitor being filtering through it's proverity
connected between the M card input of not begin able to changé it's
voltage divider and ground, While charge instantaneously,

1/0pen L Gnd Fhe capacitor is charging, the

0/6nd -16v jnput appears as ground and the 6nd .

69-L Card output is a 1; but as the capacitor —l M. |[———
Output charges towards -20v the threshold Open/-20¢ °

will be reached, the output will R

go back to a-0, The switch must

be released before the capacitor

is again discharged, thus the

output of the M card will be a

short pulse once for each closure 5
of the switch,

-v (Ref)
- 3
—Y--- U IREREE | RaL B t | Y--= || ond
¥ Ll r e ——— e l————— —e
—————»{| EIB - xxx - 0o IBA - xxx +1v [0} 1AB - xxx Open
EIB IBA 1AB
Read Level Detector Power Emitter Follower Relay Puller
y Y +2/3v v
— ——— > 1 == 1 EE——— -—— 1-Light
EaV -n-U-Sv p-p ———>1 xx us > ov —
——eeeep| | EHB - x2x | ———— o] O after xus delay el | OAA - XXX 0 - Dark
UAB - xxx
EHB UAB OAA
Read Preamplifier Adjustable Delay Photocell Amplifier
) .
1 3/4us 1 puise after xus delay Yeuo 3/4us 1 pulse at peak
——pl XX uS —— —_——— l———
[o) (o] 06C - xxx |-t
UCB - xxx
ucs 0GC
Adjustable Pulse Delay Peak Detector
Set Output Set Output
[}
Set Driver Output
—_—t Ko e
XXX
————— N ’GOmo Write Current
Clear Driver Output
Clear Output

1JA
FF Write Driver

Clear Output

32
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ve

NOTE: All terms are not in alphanumerical order
TERM LOCATION |PAGE DEFINITION
D003 126A 6
D015 128A 6
D021 129A 6
D027 130A 6
DOS1 G29B 7
D057 142A 7
D118 E17B 3
D125 D43B 3
D169 L07B 3
LOll D2YA 11
L£038 C138 2
D127 E17A 3
11001 K20 12
H003 K21 12
11005 K22 12
1007 K23 12
1009 K24 12
11011 K25 12
11013 K26 12
1015 K27 12
HO17 K28 12
11019 K29 12
H021 K30 12
1023 K31 12
1114 CO6A 2
1118 b13A 2
J035 DO7A 3
J039 Cc4l 3
J043 137 6
K101 Cco8 2
K110 Cos 2
K11l C05 2
K112 C17A 2
K113 C18A 2
K114 C16 2
K115 C16 2
Po46 144 B 12
P050 E39A 12
P05 4 J18 14
Y000 CO7A 2
2011 F30 8
2043 D31A 11
2071 co3 8
2073 D25 11
2075 D26 11

FORM 510

ITL-1
Rev. J



- a2 s27a Misa
8IT 0 DOO3 (READY) m
Di25 [READ/WRITE CONTROL -
(AND OR)BUSY]
D027 (WRITE ENABLE)
2000 Mi3A Mi6A M224 0
J043 (FILE MARK) XXX7 ROOI O PO72 P—M‘
700} —o——>{ros! }——— [ porz |y po74]
DOIS (LOAD POINT)
STATUS r003
LINES D021 (END OF TAPE)
BIT 3 S048 $068 P438 M58
DO57 (DENSITY 556)
IKB5~6 s318 I114 (CONTROLLER CONNECTED)
z
BIT 7 —))—<—-<——0—-roz7 O—— DOSI (DENSITY 800)
[roer] T118 (CONTROLLER CONNECTED) A00S
BIT 4 SO7A S09A IZKB7~B S32A
A .
BIT 8 2071 (LOST DATA) Dot £f(>n
jas-to 1xB3-10 003 MI3B
BiT s 2 DI69 (END OF OPERATION) XX7X<9 ROO4 —o—a@
o
BIT 5 so78 so98 Pasr ixei-2 s33A s308 bo80 (75 B
L om0 — To3o pAmvv@'_o_ POS4(TP)
ERROR
DATA §
BIT & s10a siza KI1i (CONTROLLER CONNECTED)
1UB3-4 1909 -10 s228
2 LI 0ATA sioNAL 2
1JD1- 2 S24A
BIT 7 SI08 Si28 READ 2 ;) -
w 2, Roor 19D3- 4 s248
1JBS-6
ol -’ 2 si8 2 >______-
WRITE ROI7
1UF3- 4 s26a
2
BIT 8 si3a sisa we S -
WEI- 2 s208
REPLY ——> ToI3 KiIS (REPLY)
LWE3-4 s23a KOSA 73‘;‘:;[?310"
1
N SI38 g 3158 REJECT ——— Ki3 (REJECT) M208 CHECKER
"‘} B 2.0 u SEC 4XXX
19BO-10 Es-6 5238 Sl
2 END OF RECORD ——) zo73
BIT 10 6a sisa PRENN 3258, (XMSN PARITY ERROR)
1 St 2 K17
A TRANSMISSION PARITY ERROR H— -l O— Kill (CONTROLLER CONNECTED) Lo (2'—’{
1KC7-8 $268 S30A \,0;" L N30
2 .Mi88 -
NEGATE BCD CONVERSION ROI9 ADi9 puse ROO9
7 Lros | [0 ] xiol 7XXX < ROIO Po67 PoTe (EVEN ONES)
E 1JD5-6 si9B ROII VEN S
com«:cr% il Aotz (PARITY TRANSMISSION
PO79 (STROBE) 1

PARITY ERROR

1907-8 s22a 1o usn INDICATOR
YOO!
FUNCTION ——) [ roi4 | M24A PARITY ERROR H26A
PARITY BIT son s2ia e o $344 Ki1t (CONTROLLER CONNECTED) (EVEN ONES ) Po7e Kiis
READ = @1—0— U039 (BACKWARD) _ [ M25
2043 (READ MOTION) Twpuls (STROBE) PoO79 |
19C7 8 Q44a (PARITY) ROI2
2 —
CHANNEL BUSY —% CHANNEL BUSY
? R020] *DOBI iS AN INDICATOR
1KC9~10 Q448 pO8B2 AMPLIFIER AND DOES NOT

“ INTERRUPT ) SUPPRESS A/D 2 ;; - LOGICALLY INVERT

: 12 S KDI-2 ENR REFERENCE DRAWINGS

° T z5 K03 4 v Soat E ::': ; CONTROI T,

, K : : 4035 MEYE L DATA

2 :: & :::: TP e o i OfM  reoration
b b } - 8254 ! COMPONENTS  (UMLESS OTHERWISE INDICATED)
| : 1,2 % KD910 4035 '&EE{:_E;: iz (v039) [Posi] v £ ) fp— Py e - GCOMPUTER DIVISION
i 1.2 2 KEI-2 02pSEC ¢ K P AsdiL
i . 5 —H>——— STROBE PARITY JAE PR pree— 3228/3229-A
i 12 {{ kEa (WRITE) ZOII » SR 5

6 ——ﬁz >———“m_5 (DATA SIGNAL) ROIS [Pore] H (2 S
! T (READ READY) 2078 HENNNEN me 60093700

. (DATA SIGNAL) EO38 Roi4 . ROI3 X110 W‘W, e - XMSN LINE CONTROL —
(REPLY) K15 (FUNCTION) "(CONNECT) AO13 (CONNECT) ] s XMSN PARITY CHECKER SHEET 1 I |

A



9¢

TERM | LOCATION [PAGE DEFINITION
A000 S03A 1
A001 $038 1
AQ02 S06A 1
A009 5153 1
A010 S18A 1
A011 5183 1
A013 218 1
A023 P43B 1
D108 C22A 3
D109 D37A 3
D114 D43A 3
D115 D39A 3
D116 D40A 3
D12} DOSB 3
1130 c328 3
Jo18 €33 3
J026 cdo 3
K000 101 4
K010 105 4
K020 106 4
K030 110 4
K040 111 4
K050 115 4
K060 116 4
K070 119 4
K116 25 1
K117 25 1
078 E42A 1
R000 SO1A 1
ROOL S01B 1
R002 S04A 1
R009 S13B 1
RO10 S16A 1
RO11 S168 1
ROL3 S198 1
RO1S 228 1
2071 co3 8

FORM 310
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! ]
| .
(TRANSMISSION —_—
i PARITY ERROR) (f—““Aus“|ss'°"
M pAm:wlr':nom TAPE UNIT SELECTION
—
Bit Q  acos CONTROLLER
CONNECT #000 EO3A EO4A £048
' RO09 ——0 CONTROLLER CONNECT x0
7o _AOIO CO4A cos
: it Roo2
A0 % DOBO 1S AN INDICATOR 3
ROIO —0 ¢ Iiol AMPLIFIER AND DOES NOT N £038 Eo5A €058
- LOGICALLY INVERT 000 X
- A4 aon T 2 (Mc) ROO! m m m
A4 roll —o RO02
00 £06A EOTA €078
N R
x2
(R/W CONTROL ACTIVE) DIl4 A0t Eﬂ W
) mot
(CONNECTED) 1110 RO02
, (T4) 1104 bei 000 £068 €084 £088
w0 s ——{soms}——fs0m] x>
CI7A =
D109 DI4A K2
RO02
bi08 s
! O.1 psec ciga]- E09A Ei0a E108
ROOO x4
| Roor o 594 ] [ so24] [ s034
i o .
CliA RS A002
K100 " ciza A 013 (CONNECT)
! K103 (REPLY) K“’::E N 1130 (FUNCTION) E098 ENA Ene -
i A000
(REVECT) K113 EIN [ soas] [so3s] x5
oz cus_ . cua Rool — :F - -
aos —[Tozf—{zos] 7 aobe
DII6
(T4)Ti04 E12A EI3A Ei38
T xolo = o L_rens o I [ soze] [sose] e
w X104 1 KoI0 00!
~ o2 Kozo ~ O Kti4
* K030 cie A002
xios cize K040 1218 KIS cas
T4 KOSO __
Xi04 K060 m Ano:’oo' $037 x7

Ko70
AOI3 (CONNECT)
1130 (FUNCTION) A002
EO37 (DATA SIGNAL / CONNECTED)

(LOST DATA)

(T2) 1108 cisa
(CONT. CONNECTED) Ti18 (RELEASE CONNECTED UNIT) JOI8 f,‘;::n
(DATA SIGNAL)  ROIS (CLEAR) Jo26 CONNECT  FFS
; iz )
t 1) 7z Tx

(CONNECT)  ROI3 cora oz |, nzsh >

— o K100 {oo)—0 Ki02 K104

(REPLYAREJECT) 1112 03 eEC O sEC cos "TREC

-2 B co8 VI H30A cio
(CONNECT)  A0I13  —>f KIOI (Yo04) K103 Y065) KIoS
. | 44 SEC 77, Ol pSEC Tg
. - ' + N REFERENCE DRAWINGS
Comvtec?tT‘W\'V'ol RRELE
o sl & ' CONTROL DATA
: ¥ CORPORATION
; COMPONENTS e
| ,E e e COMPUTER DIVISION
Y - RESISTORS

E LRSS 3228/3229-A
; g = ]
| 3 Nk TRAWG
| HEMARNER e 60093700
ggg UNIT CONNECTION o
2 B H SHEET 2 I 2




. TERM | LOCATION| PAGE DEFINITION TERM | LOCATION| PAGE DEFINITION
: RO03 | sS04 1
ADO3 5068 1 RO04 S07A 1
A004 SO9A 1 R0O05 S07s 1
A0DS 5008 1 ROL4 S22A 1
A023 P438 1 RO18 $26A 1
A025 REEEY 1 R020 n443 1
0003 126A 6 s010 E03A 2
D004 1268 6 So11 E03B 2
D009 127A 6 S012 L06A 2
D015 128A 6 S013 E06B 2
D021 129A 6 S014 E09A 2
D027 130A 6 S015 E093 2
D033 131A 6 5016 E12A 2
D041 134A 7
DOS1 G29B 7 1021 S278 1
DOSS 127B 7
D057 142A 7. w081 G358 8
DOS8 142B 7
E032 J228 1 Z011 F30 8
E038 C13B 2 7013 F32 8
E063 | H30B 14 2022 | F27 8
FO11 F17B 8 el 8
2033 8
Fo14 F38A 8 2045 ,Féi 11
K111 cos 2 2070 | €03 8
K113 CI18A 2 2075 | D26 11
w K118 Cl6 2
o K117 \25 1 RO22 | 443 1
K119 G24 2 ‘
1118 | 1p13A 2
P0S0 E39A 12
: P054 J18 14 D039 1322 7
| E032| J22B 14
FORM .CA 210 FORM CA 210
H / / ,/‘
g .

ITL-3
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6€

CLR 04 3¢ £47 (Cocl!)

REWIND SEARCH FILE SEARCH FILE WRITE FILE SKIP

REWIND UNLOAD BACKSPACE MARK FORWARD MARK BACKWARD D027 MARK 0027 BAD SPOT
D104 (10) DI04 (1) D104 (12) bioa 3 DI04 (14} DI04 (15) DI04 (16)
B o I o B o B o 2o B o ;
041 S04 41 08 Joi JOia Joiz Jo18
502 000 oi22 Jo0z piz2 voos Di22 Jo0s D22 o o122 ° oi22

c23 c2e cas c26 cer cas c29| oo c30 c31
4001 4003 4005 4007 J009 Jon (MC) DI1e —a| Y015 Jo13 (MC)DIe —| 9017

wos| (WRITE TERM ) DI4B

2033 -
CIsA 3 YOO8

(FUNCTION) C.I uSEC
31 —-r{ 0105 : : )\ l l

€032
S042 (2X) - D125
LO7A Lo78
o] 4 02 s s} b
' Los
(CHANNEL BUSY) RO20
S042 (2x) (EOR) D041 4035
(MC) ROI8
DOSA
(END OF RECORD) D041 % DI0O IS “1" FOR
— €036l (ngap REPLY) BOMS  AFTER S mc
D103 (READY-BUSY) 1075} ¢
1003 EH meseen POWER IS TURNED ON voss
Kl Ji
©X) s045
H30A
@x) s044 o {oior ]
(REWIND LOAD PT) 3200 4025 (200 SELECT)
4023 (556 SELECT)
0055 (BOOBFY) (READ/WRITE
CONTROL ACTIVE) Dil4e
D408
(WRITE REPLY) (8USY) D009
JOoi4
D3BA
J023(SELECT) N
057 (586 BPT) (READY) Doos ——
zore 3023 I
038 (SELECT)  jo25 4024 (200,800)
F3ep (800 BPI) DO5I Jo22 (B%E, 8D0)
(CHANNEL BUSY) RO20
4025 (SELECT) Jo32
D058 (200 BPT)
(READY) D003 D021 (END OF TAPE)
£33¢C El6A D428
(FILE MARK) DO33
(WRITE MOTION) FO14 Toz2! (READY) 0004 WRTE ConThoE) 2022 —©
0.1 SEC OJuSEC !
INNECT FF) KIl9
(WRITE CONTROL) 2023 (BUSY) D009 (CONNE! ! 0OI5 (LOAD POINT)
(READ CONTROL) 2045 (RELEASE CONNECT ED UNIT) JOI9
SO016 S016
5040 5040
RELEASE ¥ FORMAT £ DENSITY: DENSITY-
CONNECTEDSURHE: (02) 7 qS (WRITE FLE MARK] | T 556 B 200 8PT CLEAR
5040 (00) 00 C38A C36A 303 (03) (0#) 09 sosa BACKWARD o5p A SUPPRESS AD
5040 5040 s040 (SUPP A/D)RO22
Sot0 Ty — | Joi8 soi2 4020 m m J022 sol4 J024 s015s —O— soze x1)S0 11 J038 (CONT CONNITII8 4046
c33 c3a c37 c38a c39 c3e8 c40 cal K18
Jorg 5S040 __ 4| Jo21 BCD Jo23 0059 Jozs _,-m Jo27 (ax) s044 Jo39 (EOR) D039 Joar
solt INDICATOR xo) solo TO
(FUNCTION) C324 l D119 (MC) oiis (Mc) . D21 (MC)
wthhe
{READ/WRITE CONTROL ACTIVE) DIlI4
KIll (CONTROLLER CONNECTED)
KIS
B 3\3 REFERENCE DRAWRGS
13 e
c3es ¢ E Jals CONTROL DATA
vl
(roncrion Rors [0 [l 131 ] : : - : ; R oRaTON
0.2 uSEC H
(UNLESS OTHERWISE IRDICATED)
3 OMPUTER DIVISI
KIIT (XMSN RE.) D10A piog PYITY DIIB  (READ/WRITE DI28 E§ N Touece A [ mcn PUTER DIVISION
$040| ox X 2x 2x CONTROL ox ] RESISTORS
(READ/WRITE CONTROL ACTIVE) Oil4 | so4] [ s0a!] [ s043] ACTIVE ) Dlia [s045 ] HE] ;§ - w— 3228/3229-A
¥ INK
RO03|R00S A003|ROOS RO05|R003 RO03|R0O0S A023 |A025 3 ’.‘\«e o b TRAWING NOMSER REV
RO04 ROO4 A004 A004 E [ lalal e 60093700 J
roos 8(5/8] FUNCTION TRANSLATIONS : e
g HEHE SHEET 3 l 3




ov

TERM | LOCATION |PAGE DEFINITION
1103 Cl2a 2
1106 CISA 2
1113 Cnap 2
S030 L04b 2
5031 L0SB 2
5032 L078 2
5033 EO8S 2
5034 L10B 2
5035 L11B 2
S036 E13B 2
5037 L£148 2
FORM 3:0

ITL-4
Rev. F



T
» s 1A2-P NOIA 5030 102-p N22A S030 162-P 040A S030
5 S 4 T o -
0 SELECT A (w230} SELECT D 250] SELECT 6
1a2-R NOIB SO3I 1p2-r  N22B SO3! 162-R 0408 SO3I
-J[ t N24a 042A
Uwﬂ eLee B Iaz-s \02.s N23A S032 1c30 |g2-s O4iA S032 1060
RS
zc‘;;‘{(\”\ - (CONTROLLER) 5033
1A2-T NO2B  $033 CONNECTED) \p2-T  N23B S033 162-T 0418
s 1103 N24B - 1103
_) 1103 - kidd 1088 113 [1051] g [ Mzsa}—0 rea M3
5034 q - l K000 $034 m K030 so3a }—-—l—r K060
1a2-L NO6A ID2-L N27A N 162-L MO3A
— ° —>—{wzed]
S
© 1106 —>| KOOI 1106 K031 1106 —> KO6!
1A=y NO6€B SO35 (CLEAR UNIT 1DI-Y 1Gi-y  Mo3s S03%
rd CONNECT) a N25A MOIA
1A1- K 1D1-K 161-K
> M200
w230 M260
1Al a0 101-L Ll 161-L mzel
M _)
7 — M203 - m233 Naes
M204 A Maaa
M205 M235 M265
M206 w236 w266
|B2-p  NOBA 5030 M207 237 IH2-P m267
— -
182- I
rd —>
B2~ SELECT B SELECT E 'H SELECT H
— -
182~ ig2-7  N308 S033 "
—> O -
K040 . K070
= 1B2-L Koo \e2-L MN34A SO34 |H2-L MIOA SO034
105 I 119
= 5 - .
1106 —»f KOII 1106 —> K041 1106—> KOT!
1BI-Y \E1-y N34B SO35 M Mi0oB SO35
—> NiIA N334 N32A - MO8 A
-, -
M210 M240 M270
18I~ M211 1EI-L  N358 S037 M24 | H M27 1
S w212 5> ,-zw 4 M242 - M272
M213 © mM243 mM273
M214 M244 mM274
M2 15 mM245 M275
. M2i6 - N36A SO030 M246 M276
1e2 m217 A 'f2-p M247 mM277
-
1c2- IF2-R
—
ic2- SELECT C \F2-s SELECT F
— -
1ce- IF2=-T
13 1103
—> 1103 4 1113
108A 1138
Toze vore P
1c2-L N20A S034
—> & 106 118
lios —»| K021 1106 —{ KOS51
ic1-y  N20B_ S035
— N1BA N394
E REFERENCE DRAWINGS
M220 “250 . - CONTROL DATA
M221 M251 ¢ CORPORATION
:gzz g M252 ° COMPONENTS (UNLESS OTHERWISE (NDICATED)
M253 .
i —— T COMPUTER DIVISION
:gzzg :ggg HE x RESISTORS . T
M227 M257 : S prr— 3228/3229-A
H . | H [orawing wumeex | REV |
g | - me 60093700 F
g UNIT SELECT . Tt
: ] H SHEET 4 ] 4




Ay

TERM LOCATION |PAGE DEFINITION
D00V 1274 6
1059 C38A 3
0061 c388 3
D063 11435 8
D120 DOSA 3
p121 DOSB 3
D126 E15A 3
D128 E158 3
FO15 F16A 8
1005 102A 4
1015 104A 4
1025 107A 4
1035 109A 4
1045 112A 4
1055 114A 4
1065 I17A 4
1075 120A 4
1115 Co6B 2
Joo4 €25 3
Joos €25 3
J006 €26 3
Joo7 €26 3
Joos c27 3
J038 ca1 3
J039 cal 3
K001 101 4
K011 105 4
K021 106 4
K031 110 4
K041 I11 -4
K051 115 4
K061 116 4
K071 119 4
2020 F19A 8
2021 F20A 8
2022 F27 8
2042 D30A 11
2043 D31A 11
2044 N34 11
2055 L30A 11
FORM 510

ITL-5
Rev.
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WRITE ENABLE

I22A

(WRITE MOTION)
2020

2022
(WRITE CONTROL)

{BACKSPACE) J004
(SEARCH FF FWD) J006
(SEARCH FFBKWD) 4008

{8usy) 000%
(READ MOTION) Z042

(KOOI QisA .
O— L200 >
KOl gisB g1
O—2{ L201
K02 giga  iopt
O
X031 oies ot
5 .
xos! QI 7A 1EN-T
5 —

SN0 are

T >
QI8A  ig)-T

O >
KO qige T

-

>

(READ MOTION) Z0o43
(READ CONTROL) Z044

124A

DOS2
128
0053

—0—

Kool QA ap
L3
SEARCH FILE T
MARK
Wy R
K02 Gian  cie
5
1228 |3 gi28  pp
1006
1008 _._-‘ [0oss] k
0% ai3a Ere
O—>f LI9e p—
KOSl Gma e
o
KOS Gian e
oo ise }—55—
Ko7l g8 HI-P

N B N

(BACKWARD) J039

(BACKSPACE) JOO5 JOO7

(READ MOTION) 2043
(BACKWARD ) J038

(WRITE) Z021

2055 DI21 (MC)

-q

RESERVE LIGHT
(NOT USED)

1Ici-a

Di-a

1Et-a

IFi-a

16l-a

M- a

X0l oe .z
CONNECT LIGHT | J >
¥02! 0208 g

.
KO3I Q208 01-2
s ——0 L2113 >—>
¥4 a2ia -z
Wy S
KO5! Q218 FI-2
) pa
KO8l az2a a1,

!
KM a20m iz
S s

TP R2oA .y
o0 ]35>
FORWARD 1015 o0p -
! S
po70 1025 R3om  icrm
5 .
(WRITE) H27e |13 R30e  pm
FoIs
posz O 1‘5 >
(READ) R3IA_ IEI-M
gty 55
105 s w
Lios
T
S R
1075 3es  IMI-M
Lio7 —>
1905 Cishmiw
:
REVERSE I0i8

R338  1gi-N

oL o>

53 (READ) 1080 R3aa oy
1035 f3ae 0w
b >
1045 p3sa  eiw
WSy
1085 f3se e
SF R
1085 p3ga 16N
Wy
1075 ases  n

:

109 mamax

A o

LI _—
REWIND LOAD S >
1025 psea o x
bofim 55
1035 o388 pix
pize —4—0—>[ L1z3] >
1045 m3ea g1
O Li12a >
1055 R39  ypy-x
e} 55
10685 R40a  igx
e} 55
1075 R0 yx
i e

1005 sa3a  ay
—ofieo ]33
105 438 gy
1025

icl-y

$448 DI~y

ey

1045
° Qola IEt~y

5 >
1035 o018 -y

:

1085 9024 161-4

: —
1075 Goom ey

:

KOOl o3a al-s

:

Kol
Q03B  igi-s

e 70 e P

Ko2i Q04A rcios
5
KO3l 9048 pi-g
-

KO GosA  ep.s
- .

X3! Qose  py.g

-l >

%061

QO6A 1G-S
—Safire S>>

1005 paiA aw
Sy
REWIND UNLOAD lros o WRITE SPKT
O w3
1025
R42A  icI-w
Ty SR
s
1035 Raz8 01w
D28 ——1)—» 0063 ——
s
1045 camm  iei-w
. >
1058 pisa e
5
I085 a4a  ig1-w
O Li36 >
175 ies w
O—f LI37 >
S35A  jai-v
)55
MASTER CLEAR s358 Bty 200 BPL
r—h-—>-L|4l >
S36A  civ
L
S368  pi-v
oo —— i35 oo —
S37A  Ei-v
S Ty
S378  iFi-v
{55
09 s30m AU
oo} >
1015
e O\ 556 8PI
Read L
1025 s408 oy
bafuise}— >
1035 loh iou
soue —-boflin} 35
1005 U0 e
O—{ Lise >
1055 S8 ey
i35
1065 saon 6y
4} 55
1075 o .on

K07 9068  ui-s
Tl S

D-R

H-U
e

REV. AUTR DATE REQ. ORW. CNK APPROVED
REVISIONS

F-Y<£4
3-2-64

CONTROL DATA
CORPORATION
CONPONENTS (UNLESS OTHERNYSE INDICATED)

B Yo vAwE [ — mcn%PUTER DIVISION

34 e 3228/3229-A

'\'“_; CRAWIRG WU

SAREA S 60093700 I F
B §| uNIT REQUESTS =
§ gl SHEET 5 I 5




147

TERM LOCATION |PAGE DEFINITION
A013 5216 1
D109 D37A 3
D139 D363 3
E032 J228 14
1003 NOSB 4
1013 N12B 4
1023 N19B 4
1033 N26B 4
1043 N33B 4
1053 N40B 4
1063 M02B 4
1073 1098 4
Jo1s C33 3
Joal L18 3
RO13 S19B 1

FORM 310
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1A2-K P28A (

o
R SN
WRITE ENABLE

- PaiB
7 LOAD POINT
——{wo33] z033

1284

I30A

o] &

1E2-W 002A

1073

I27A El48

susyY FILE MARK

END OF TAPE
I29A

[wozs]
1€2-x P38A

Jo42
% 37
RO!3 (CONNECT) JO43
EO032
F2-x
I318
AOI3 O
B Di0S

Di39

1H2-X JOI8 (RELEASE)

Tl ot w—
ANelo
! A CONTROL DATA
CORPORATION
"l T T
l! Y — |mm [ COMPUTER DIVISION
e Rl o ——
g : crcrrems 3228/ 3229-A
i | PR '
B | kilsl 1] REPLIES FrROM 60X 60093700 I F
i “”l (PART 1 OF 2) N el

A -



9%

TERM LOCATION |PAGE DEFINITION
[ool NO3B 1
1003 NOSB 4
1005 102A 1
1011 N10B 1
1013 NI2B 4
1015 104A 4
1021 N178 4
1023 N19B 4
1025 107A 4
1031 N248 4
1033 N26B 4
1035 109A 4
1041 N13B 4
1043 N33is 4
1045 112A 4
1051 N388 4
1053 N40Os 4
1055 I114A 4
1061 0428 4
1063 MO2B 4
1065 I17A 4
1071 078 L)
1073 M09B 4
1075 120A 4
Jole (31 3
Jo17 C31 3
2033 F42 N
FORM S510
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aote: All Terrs ot in Alphanurcric Urder

! TERM | LOCATION |PAGE DEFINITION
|
|
} A022 P43A 1
| “1oo3 126A 6
D015 128A 6
D027 130A 6
IH DI1SB 11
DOS1 G29B 7
| D057 1424 7
; D058 142B 7
| D101 H30A 3
| D118 E178B 3
| D120 DOSA 3
i D124 DA44A 3
! 1101 Cl1A 2
1114 CO6A 2
1131 E16B 3
1143 KO7A 11
1144 KO6B 11
| Jois c29 3
| Jo17 c31 3
j v J036 DO4A 3
{ RO15 s228 1
| RO17 S24B 1
R022 N44B 1
é; . 2042 D30A 11
2075 D26 11
E061 L12A 11
1143 KO7A 11
1144 KO07B 11
1135 E21B 9
3046 K18A 3
J047 K18C 3
2046 D18A 11
FORM 510
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- ° »
v D NNy
Z
JOIS (WRITE FM) L10A Hasc rost / Joas
2012 (WRITE RESYNC) WRITE Xiee (O pive 020 ] F009 (R>0) . LoST 2016
F228 F218 2012 R—o0 F3i8 RESYNC GATE 0.1USEC DATA
zo010 2012 .—(L_. zo14 z068 zon zo070 )
F30 Oahste F32 F33 F3a F3sA co3 0138 o, —»8
zon z013 2015 | Foo2 —»{ 2069 w099 . zom Fol2 (0-»8) wioo
ROIS L 2071 (LOST DATA) F288
lose zo15__ L [wos4] (WRITE DATA 2037 zo13 1131
LOCKOUT) z031 (FUNCTION)
F3ic F358 F374 D101 (MC) !
(CLR SPKT) WI05 (vo22) roo02 Fo10 Y044) niea
0.1uSEC IMs 6324 woss| W, —»W,
- 2033 ('I—bwz) WwWiol —>-—4-wo79
HI68
wos7 .
WRITE DOIS(LP) N w, —>W
€418 F23A F25A 2
Fi78 (LOST DATA) ZOTi INDICATOR WRITE
(F M) JoIs CONTROL F26A
WRITE SomS Hisa
(SKIP BAD JOI7 MOTION Z022 [Fooz |
6328 woes | 8 —sw,
(WRITE) ROIT7 FI9A 1144 (1501PS) F27 F28A
2020 (B—>w,) wio2
F2s8 2023 m piac
(CONT CONNECTED) 1114 WRITE DATA 202! HiSB
WRIT A 2 LOCKOUT 204
(ABNORMAL INTERRUPT) JO36 0.1 pSEC WOBS | B —>w,
2036
Fis (MC) D101 | Y044
F00Z —>f 2037 .- 2014 (WRITE
(WRITE 2033 -
TERM 1) w03 Z023(WC)
WRITE
LOAD POINT Foz20 6358 SPROCKET
»
(LP)DOIS —>f 2038 woer—0 O 2008
) 2020 F39 . (eLR seT) wios neo H438
¢ N) zo2 150 IPS) 1144 Tmoioie —
(R 1ON) 2042 —O->| 2039 (MC) DIOI —>{ Z0O9
(SUPPRESS A/D) 4047 woTs o =
(ADV DK) wioa 2006
(WRITE GATE) 2015 2004
2003 7002
2006 2005
H3IA 3007 —O— H33A 2006
)
2000 wo75 2002 START SLear, ccEND OF e
F310 zoo! 2004 2003 H3e o—>8 w W, B—>w, SPROCKET SPROCKET R 108!
wo7e H32A 2007 —O—>f H34A 2007
oTpsEC G37A 6378 G36A G33A 6354
(Merorzo so| 7. K150 Q YAch  zofl 55
K1 4 ! A 4, hyl
wio6 4_—- \52
KIS7 XI55 ° / KI56
KI56 =
LRC wo7e K153 3
CHARACTER COUNTER 0.1 SEC
2000
H3TA ‘ WiTA Foi3mel . WRITE TIMING
2003 Meosl (200 8P 1) DOS8
wo7e wo97 CLEAR W 2008PI 0SC H288
2005 Sl | '
V000 O——
2006 cot 17 caoa 72 caos Tr  gasa 7
K150 (YOIl )-»{ Kis2 :
30KC
- | LSEC 39
s3a | IpSEC 6
556 BPI OS Kisi Ki53
WRITE 1144(IS0IPS) NRITE vo hsEe
TERM I TERM T Dgf 1444 Ts
w076
Joi7 zo30 4 z032 83.4KC Y014
z023 Fa0 2.6M8 Fa2 . | LSEC
2033 —»t zo31 2033 - 800BPI 0S
T vooa <
(Mc) 0120 roo2 o1 E ENH REFERENCE DRANINGS
N
120KC e
D04 DOS! (80OBPI) MINES ® CONTROL DATA
pass ¥ CORPORATION
2033 COMPORENTS _ omcia ot mmicary
Fa3a xisa HaaA [ R peeprovsy o - COMPUTER DIVISION
Y076 DiT2 Jisa K160 Y048 Ki62 N REISTORS
o Pose i ] 3228/ 3229-A
1.65 MS % 0039 | poss 1142 Hal lajfg Ha2 - helo¥e CAPACTTORS
% ADJUST YO76 TO |.65 MS FOR 606/607 TAPE UNITS. 2020 POS3. 05‘”" xier Gord ies F Sz [
ADJUST YOS TO 3.3 MS FOR 603/604 TAPE UNITS . 2086 qul ber 60093700 .
DELAY JUMPER MAY REQUIRE MODIFICATION TO OBTAIN soat (aSEC f WRITE OSCILLATOR - L
CORRECT DELAY VALUE. . '
ol i | BHlll write controL weers | 8




0§

TERM | LOCATION| PAGE DEFINITION
D610 E14B 6
DO11 M44A 6
D047 124A 5
D053 125 5
D066 L10B 5
D070 I36A 5
D101 H30A 3
D119 D04B 3
D121 DO05B 3
D123 FO09A 3
D129 C35A 3
D130 C36A 3
D131 El4A 3
E063 H30B 14
FO0l4 F38A 8
1104 C12B 2
Joo1 Cc23 3
Jo38 C41 3
JOo39 C41 3
R000 SO01A 1
RO01 S01B 1
R002 S04A 1
RO003 S04B 1
FORM CA 210

TERM | LOCATION| PAGE DEFINITION
RO04 | SO07A 1
R0OO05 S07B 1
RO06 S10A 1
ROO7 S10B 1
R0O08 S13A 1
ROO09 S13B 1
RO10 S16A 1
RO11 S16B 1
RO19 S26B 1
w078 | G33B 8
w084 | HI18A 8
Wo085| H18B 8
w086 | HI16A 8
w087 | H16B 8
w088 | HI15A 8
w089 |- H15B 8
W094 | F28B 8
w098 | H17B 8
W104 | G36B 8
Z010 F30 3
Z011 F30 8
2015 F33 8
2019 G31 8
FORM CA 210

ITL-9
Rev. £



FOTA
woe3
wose (g ﬂ?r D123 (EF MARK)
("=>0) 2010 GOlA G024 O w000 | -O———sf w002 |
= = =3 | woe
Fol #—— woo! w003
DI23 (EF MARK) | o001 —C\
WRITE PARITY GENERATOR : Sois soz8 /L_ [ wore woiz ]
®00! — - 0002 soto 8011 f:: no3 noe
Foz - won wos |4 |
8004
| 0oos /],*_ - —~——
E G03A GOeA %——- woz0 —c\ wozz
R002 — >{ 0oos -—t 8020 E—{: o Hos wos
8001 Fo3 2—-—- wo2l O wozs
D129 (BINARY)
sol 7&—1 woso O wosz
. h}-— =" Ho7 nos
7?——-1 wo3! woss |4
8021
(EF MARK)
o123
(BINARY) D129
GOSA 7L—-—- w040 woez
8031 = HO9 i Hio
[ o] woa! woss || |
8041
/‘.L——— w050 wosz2 b
= HI 2
8031 /t—. wos! wos3
—s{ oon wose DIZ3 (EF MARK)
(o, —» B}
—*1 woeo —(‘\ woe2 [
(PARITY) BOSI —{ - HI3 Hie
> woei _c\ woss 4 |
O TO 12 TRANSLATION
woss wo8e w087  Wo86
(B—>w,) (W, —> w3)
2097 w078 (0—>8)
s (NEGATE BCD wose
(BUSY) DO | Kiz CONVERSION) ROI9 (CLEAR w,)
(8KWD) JO39
(heaD) 0033 DI7A GO9A
(FORWARD) DOSG X120 1:READ NOW POSSIBLE
£33 4038 (BKWD)
(BEGIN NEW 063 — Ki21 0011 (BUSY)
RECORD) D129 (BINARY)
IO} (MC) D011 (BUSY)
meven €218
“;:::; ::;: xi22 1SWRITE NOW POSSIBLE
€36
(susY) DO}
(BEGIN NEW €063 —af KI23
RECORD)
2097
o119 MC) DOAT (BKSPACE + SFMF + SFMB)
JOO! (REWIND) ENE] SEPEE Su—
E Rt
(WRITE) FOI 4 T4) 1104 ! P Ry K CONTROL DATA
(FoRwARD) Doss — O] K124 (®usY) po11 zoss CORPORATION
€37 €30 ] —
e | WULESS GRMEIRSE WINOATER
BUSY) DOIO —af K123 MC) DIS1 —» ZO9T '!l g p—— —~— - COMPUTER DIVISION
Y| [
DI21 (MC) ooI0 BUST « ; d; | | oemeren 3228/3229-A
- x -I
N
‘ HRRER 60093700 lr
. WRITE REGISTER R
§ I SHEET o I 9




s

TERM | LOCATION |PAGE DEFINITION
1007 1028 4
1017 1048 4
1027 1078 4
1037 1098 4
1047 112b )
1057 1148 4
1067 1178 4
1077 120 4
w000 1i01 9
Wol0 103 9
V020 1105 9
W030 1107 9
K040 1109 9
WwO0S0 H11 9
h060 H13 9
FORM 310
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UNIT A UNIT C UNIT E UNIT G
Hi9A ROIA 1A1 . ROSA ici RISA 1E R22A
w000 —]{ w003 ] L000 ‘>—> woos O—] 1L020] ‘)—- w003 O ‘)—» woos O—sf Loso] >
Hise roI8 no8s RisS r228
wolo —-— O Loo! '>—-> wots ————0 .>—> wois — .%—' wois —7—-——) = .>-—’
H20A RrO2A ROPA RisA n23A
voz0 —sfwoss}— 0 >— ws —L o fwm}l >+ ws—|n > wozs —Lp—sflom}—3>—+
H208 RO2B RO Ries R238
w030 >—D wo3s —+ -0 u}—- w038 ————0 LO43 D)—' wo3s ——0 m >—
nai1a no3A RIOA RITA R2WA
woeo 0 E)—» woes 0O E)——-— woas ———O—sf L0as] E)—» woas —— >— i
nais no38 o8 7 r248
wou [ Looe | '>——» woss O 1028 ')—u w0ss ——t+—) Loas F)——-o woss ———0—»{ Loes | >—
naza nO4A Ri1A RIBA R25A
\voco—-— ">--—-, woes O—»{ Lo26 | ">——> woss —— “>——-> woes —+—0) >—s
1007 1027 1087 1067
UNIT B UNIT D UNIT F UNIT H
RO 8 R~ 101 rigs W#l r258
wO00s m A)—» w008 O Lo30 ‘)—, w005 A)—» w005 O m >—
nosa n2A RISA R26A
oI5 —— >— wois ——1—0 > wois ——f — wois ———)—>
8 [ 8 s
RSB Rriz8 rioB nzes
028 —— >— wozs ——+—0 Loz H>— wozs ——| > wozs ————f Lo72 | >
3 c 3
RO6A RI3A R20A R27A
wo3s — > w038 ——1—0) >— wo3s — Los3 >— woss — | 0 >
() o [
ro6B RI38 R208 R278
woes 0O >— woas :>—o woes — Lose E)—r woas —1 >—
3
ROTA LIZYY R21A R28A
woss e > woss ® >— woss —— >—> woss —4 0 >
3 ¥ 3
ro78 ri48 R218 R288
woes 0 >—s woes 0O > woes — [ > woss —1 0 Loe >
" [ W
1017 T037 1087 1077
3 § NerENENSE S
! ikl CONTROL DATA
i CORPORATION
]
i 3 m— e COMPUTER DIVISION
4.1 T
i Z% il == 3228/3229-A
HE N
U el ol oata outpur 80093790 l L2
3 ! ' ' ' SHEET 10 I 10




¥S

aoter AL Tores ot

in A\lsanmreric srder
TERM | LOCATION |PAGE DEFINITION
ool 1268 6
Do1s 128A 6
103y 132A 7
Do42 030A 7
Do44 031A 7
Dos1 G29B 7
Viky) 142A 7
0S8 142B 7
D066 L10B S
n101 H30A 3
D120 DOSA 3
b121 0SB 3
D124 D44A 3
D131 F14A 3
E032 J228 14
037 Cl48 2
L£038 C138 2
FO12 138 8
Fold F38A 8
1118 D13A 2
Jn36 DOJA 3
Jo3s (o3} 3
Jo39 c4l 3
K114 C16 2
K115 Cl16 2
RO15 $228 1
RO16 S24A 1
2022 F27 8
2023 F27 8
2034 F44 8
2038 ¥39 8
2070 co3 8
2071 co3 8
Jode K184 5
JuT K18C 3
1134 DI17A 9
7032 F42 8
D041 I134A 7
FORM 3i0
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(READY) DCO4

—froe

JI3A

CLEAR X

J138

CLEAR X

J20A
oo

J208

—_

E041
e - 1134 2081
- (LOST DATA) ZOT!
READ MOTION D33 READ_CONTROL D35A READ READY
D30A Yoa7 z044 €022 Yor3 z074
z042 10 wSEC 38 oz6 2085 €278
2043 D358 7036 —O
(READ) ROIS zose 2090
(RBNORMAL INT) J036 ' ?- 0314 |—»(yoag—> 2%4° £023 2075 7
(CONTROLLER I8 | WSEC €061 2040 (READ DATA LOCKOUT)
CONNECTED) (LOAD_POINT) DOIS . a DaiB ! READ CONTROL) €008
CaRCKNARD ) Sose DI21(MC) £023( o
DIOI (NC) (REPLY) KIIS (Yoz5) YO73 (END RECORD)
o.IpsEC £038 (LOST DATA- DATA SIGNAL-CONTROLLER CONNECTED)
END OF E26A
READ DATA RECORD
DISCONNECT
LockouT zo17 (LOST DATA) FoI2 -
2040 (READ coNTROL) E0zs ——O 7 072 A
028 25
1055 __ 5 lzoa FOl4 (WRITE) (DATA SIGNAL + CONTROLLER CONNECTED) E037 ——»{ 2073
(BEGIN RECORD I) ‘2060
E27A FWD
READ Z043 YT
(REV) 0066 Losa
0043 vos?
D298 D21A 2062 (BEGIN RECORD I ) 1ousec
Z053 E002 Y038
28 5€EC
2060 # D045 END OF END OF
D058 D224 DI9A D20A RECORD DO41 (END RECORD) RECORD II
Y039 E005 E006 z046 S zore
T2 SEC o8 ki
) Y 2083 z047 (START NEW RECORD) E032 —>] 2077
Y040
20puSEC H398
RO Yo37)e— EOID
READ BACKWARD (o7)
144 (150 1PS) (RE. ) Py
1]
p20! 1394
r =
— 7
7063 (BEGIN RECORD 1) s o ¢
2057
244  (READ CONTROL) E022
: 2060 (BEGIN RECORD I ) *
KO4A
(DATA SIGNAL) ROIS
K061
[T144] 150 IPS
(READ DATA LOCKOUT) Z04i
2065 .
EO62 ~
HOLD U046 1 o9a Li2a

(X ->H) EO57 ——ﬂ 2094 O—>] £060 |
o

(CLEAR H) EO55 —> 2095

2022 Z060 z062
2924 El9 €20
. B or J (READ conTROL) Z04s 2061 2063
(END OF RECORD
R REcoRp | ( END OF RECORD 2076
D042
0044 DISA
WRITE END (WRITE CONTROL ) 2023 m
REPLY OF RECORD | (WRITE TERM T ) 2032
TIMING CHAIN ?
LOCKOUT DisB 323A -
z057 20 €006 .
52 Toos . D21 (MC) T T
oie U xiea } 12 e32a 3 c2ea
2053 2054 2056 7058 Y067 2090
. % .4 b3
HSEC E29 OI:‘::C E31 0153':? E34 °::f 625 E ;?34- © FEFERENCE DRANIGS
D042 WRITE ACTIVE) EO2! ~le
SPROCKET {m« (READ/ ) 2088 2087 Y031 2059 oes) 209! RNES ® CONTROL DATA
(800 BPI) DO5I ) c20n fs ozusec '7’6 0.2 SEC T3 Oipse To ¥ CORPORATION
8
{586 BPI) DO 37 R COMPONENTS NLESS CTHERWISE WIDICATER)
smoseT{ 0012 Lo ERRE L Tes COMPUTER DIVISION
D044 0 2usEC N 12| [ a
‘ LR B = 3228/3229-A
(200 BPI) DOSE BN =
SPROCKETJ D042 H RN -
D044 12 sEc 1146 (KO4A) INSTALLED, GEARS THE SYNCHRONIZER FOR 606/607 USE. 1372 pme 60093700
£148 (KO4A) DELETED, GEARS THE SYNCHRONIZER FOR 803/604 USE. ‘ READ CONTROL -
§ ! SHEET 1 I "

2057

5264

o] 5,

6268

e

H25A

asan

H258

CLEAR H

2055
. BEGIN 705  BEGIN
Foi4 zos8 I RECORD I RECORD I
(LoAD POINT) 2038 _&__

/'y




99

Note:  All Terims Not in Alphanumeric Order

TERM LOCATION |PAGE DEFINITION
Anjo S300 1
N045 D15 11
D129 €35\ 3
D130 C36A 5
i.008 D208 11
1.029 J13b 11
L032 3228 11
1:043 J21B 11
Lode J14b 11
L054 H25A 11
L0s5 11250 11
L0S7 C26A 11
L0S8 f26b 11
J0o41 18 3
~001 “126A 13
5011 M27A 13
MUE M27L 13
NO21 H28A 13
\N031 "129A 13
NO34 129 13
N0l ‘1307 13
NOA 308 13
NOS1 ‘IS1A 13
NNS3 1358 13
aN61 ‘132A 13
064 M328 13
Pose 5308 1
RO1Y 5268 1
2046 118 11
EO19 E21A 11
JO17 C31 3
kN
FORM 310
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W= DATA FRAM

JAIA

PO26

NOG4
(8CD) DI30

(BINARY)

Noot

~
—6—’1 X000 '—7——' HOOO
JoI . k20
—| xo0! Zl HOO!
NOH
—1 H X002 v—~70-4—- #002
J02 x21
b x003 | »{ HoO3
[
1 X004 1 HOO4
403 ; K22
p—+{ x008 p—f HOOS
oM
NOSI L X006 r—73——- HOO6
Joe K23
}—{ x007 b HOO7
NO4I
NOd4 L 41 %008 -
(WINARY) DI29 1P Hoos
Jos K24
|| x009 b—»i HOO9
(NEGATE BCD
CONVERSION)  ROI® 7___1
?—-—i X010 —47— HO10
0 (L] Joe K28
{—» XOU L—q HOIt
P —— (N—>X1)EO4s E057
( NEGATE BCD CONVERSION) ::I:' €028(CLEAR XI)
€054
(ecp) D130

E043 (R-PC?‘

NO6!
Di29
ERROR
POSO
POSI
E40A
EOI9  EOOCS

31 V1 Dokt {

2046 (END OF RECORD I)

VERTICAL PARITY

VERTICAL PARITY

E39A |—> ERROR

INDICATOR

POS6

NeIA

Me3A

Cronl. s E 33 2 e taa—
~ ] olld ® CONTROL DATA
nO3I J308 ' ' COMPONENTS  gmums ovammemas Bwecariy TION
o vozs iy |4 ; T - COMPUTER DIVISION
oo L aee—
1E | ils — 3228/3229-A
B | BRE
ERRRER 60093700 l H
v “ l READ REGISTER r
B 1 SHEET 12 l 12
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TERM | LOCATION |PAGE DEFINITION
100} NO3B 4
o1l N10B A
1021 N178 4
[031 N24B ]
1041 ~N13B 1
1051 N38B 4
1061 0428 4
1071 078 4
FORM 310
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TERM | LOCATION [PAGE DEFINITION
D039 132A 7
b101 H30A 3
L030 J20A 11
L031 J20B 11
£042 J21A 11
L£043 J21B 11
JoAl E18 3
NOO1 “M26A 13
NO11 M27A 13
NO21 M28A 13
NO31 M29A 13
NO41 \M30A 13
NOS1 “B1A 13
NO61 *32A 13
P0S6 S308 1
2021 FZ0A 8
2022 A 8
2043 D31A 11
n44 n34 11

~

FORM 810
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(N—>C\) E0a3

(READ _MOTION ) Z043
(READ CONTROL) Z044

A us

(WRITE _MOTION) Zi
(WRITE CONTROL) 202

DIOI(MC)

021
2

NOOI

NOII

NO21I

NO3I

{N—C)EO

NO41

NO5I

NO6I

ﬁm,gil,__ﬁm_

(A

C2

Py
~

T

R

CLEAR C,
J22A

LIGHT
€000 /r €002 -
J2a J25
3] coor /, coos ||
LIGHT
A
coio coi2 F
J26 /J ger
3 cont /, coi3 —
LIGHT
coz20 /.. coez [
J28 J29
3 cozi / coz3 -
LIGHT
co30 /., cos2 [
430 FE]
co31 /] coss | 1 |
L — £030 (C; —>Cp)
R
€040 /., cod2 |
432 433
7] coa / coas L | |
tﬁHT
coso /., cos2 |-
434 J35
cosi /o cos3
iljnf
cos0 /, cos2
J36 437
5] coet /ﬁ coe3
LONGITUDINAL &
PARITY ERROR E031 (C—>C32)
INDICATORS

Ccoo1
coll
co21

co31

coa4l
caos1
cos!

LONGITUDINAL

(END OF RECORD

D039

REPLY FROM 60X)

LONGITUDINAL
PARITY ERROR

PO54

Jis
POS5S

—> PO56

=

E026 ( START NEW RECORD)
J04i (CHANNEL BUSY)

PARITY CHECKER

55 ¢4
et < ]

2-27-64
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REFERENCE DRAWINGS
CONTROL DATA
ORM  roRATION
T T _COMPUTER DIVISION
RESISTORS .EE 000CT
cAPRCITORS 3228/3229-A
TME
LONGITUDINAL PARITY 60093700 |
CHECKER SHEET 14 I 14







1A.

TAKE UP REEL

TAPE MOVEMENT

LUFTDRUCK
VAKUUM

RESERVE

FORWARD

SUPPLY REEL

PRESSURE PAD \
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FOTOCELLS
\_/ \_/
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‘\T\ LOQP ROX B ad

FORWARD

IDLER

TOP LAMP
BOTTOM LAMP
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1B.
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