SE640-AZ-MMM-010

CHAPTER 3

FUNCTIONAL DESCRIPTION

3-1. OVERALL FUNCTIONAL DESCRIPTION.
3-2. INTRODUCTION. This chapter in-
cludes a detailed analysis of the oper-
ational principles of the Input/Output
Console 0A-7984(V)/UYK (1/0 Console)
and its functions. The development of
equipment inputs and outputs in each
mode of operation are described. An
overall description of the logic sec-
tions, units, and assemblies comprising
the I/0 Console are provided as follows:

a&. An introduction to and descrip-
tion of the external and internal logic
signal characteristics:

1. Signal levels used and their
relative voltage levels

2. Interpretation of the word for-
mat's bit structure

b. Signals identified by their func-
tional name (operational accomplishment)

c. Overall and functional block dia-
grams and descriptions

d. Logic principles described begin
with an introduction to the basic logic
symbology used in this manual. Each
logic function described is supported by
Boolean equations, truth tables, and
simplified logic diagrams.

3-3. This chapter refers to and sup-
ports chapter 5 equipment diagrams and
schematics. References to chapter 5
include either the functional circuit
name and diagram sheet [e.g., Mode Se-
lection I (5-5)] or the term, diagram
number, and approximate zone where the
circuit/term is shown [e.g., 0XDO3 (5-5,
6C)]. Where terms have been assigned a

common functional name, the functional
name will be used in the place of the
term [e.g., OFF-LINE F/F OXDO3 (5-5,
6C)].

3-4. MODES OF OPERATION.

3-5. The I/0 Console normally operates
in the on-line mode as an input/output
device of the computer. In this oper-
ational mode, the I/0 Console is con-
trolled by the computer. The I/0 Con-
sole may also be operated in the off-
Tine mode (controlled at the I/0 Console
panel) for maintenance and tape prep-
aration. A functional block diagram of
the 1/0 Console is illustrated in figure
3-1. The main function of the I/0 Con-
sole is data transfer processing. To
perform this function, the I/0 Console
is used for both on-1ine and off-line
operations.

3-6. ON-LINE MODE. The I/0 Console con-
trol logic assembly controls the trans-
fer of all data words and control words
exchanged between the computer and the
input/output devices contained in the

I/0 Console. When in the on-1ine mode

of operation, the I/0 Console is capabie
of performing any one input function
specified in table 3-1 and any one out-
put function specified in table 3-1 with
one addition: The printer and paper tape
punch can operate concurrently.

3-7. The I/0 Console can perform on-
Tine operations with the teletypewriter
interface when the printer, keyboard,
paper tape punch, and paper tape reader
are in the off-line mode. The following
major functional areas are used in on-
Tine operations:
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Table 3-1.

-

I1/0 Console Input/Output Functions

Input Functions

Qutput Functions

Keyboard

Paper Tape Reader

Printer
Paper Tape Punch

TTY Output

a. Timing circuits to generate the
basic and phase timing pulses that are
used to synchronize internal sequencing
and generate internal subcommands.

b. Function translators to generate
the necessary internal subcommands in
order to process the external function
words received from the computer.

c. Input/output control circuits to
generate subcommands to control the op-
eration of the input/output device cur-
rently in operation.

d. Interface circuits to receive and
temporarily store data words or control
signals until they are sent to their
specified destination; i.e., paper tape
punch, computer or other input/output
device.

e. Interrupt circuits to receive,
process, and transfer interrupt control
signals between the I/0 Console and the
computer.

3-8. Keyboard/Printer. The keyboard
transfers data from the keyboard to the
control logic interface circuits for
transfer to the computer and printer for
on-line operations, or from the keyboard
via the control logic interface circuits
to the printer and paper tape punch dur-
ing the off-1ine mode of operation (fig-
ure 3-2).

a. The printer receives data via the
control logic interface circuits from
the computer and keyboard during the on-
line operations or via the control logic
interface circuits from the keyboard or
the paper tape reader during the off-
1ine mode of operation (figure 3-3).

3-9. Paper Tape Reader. The paper tape
reader is designed to read data from a
perforated paper tape and transfer the
data to the computer via the control
logic for on-line operations. The paper
tape reader can also transfer data to
the paper tape punch and/or printer via
the control logic during the off-line
mode of operation (figure 3-4).

3-10. Paper Tape Punch. The paper tape
punch is designed to receive data from
the computer via the control logic in-
terface circuits, and to transfer the
data on to perforated paper tape. In
the off-1ine mode, the paper tape punch
will punch data received via the control
logic from either the paper tape reader
or the keyboard (figure 3-5).

3-11., OFF-LINE MODE. When in the off-
1ine mode of operation, the I/0 Console
performs general maintenance operations
of the input/output units and the fol-
Towing data processing operations:

a. Keyboard-to-printer

b. Keyboard-to-printer and paper
tape punch

c. Paper tape reader-to-paper tape
punch

d. Paper tape reader-to-printer

e. Paper tape reader-to-printer and
paper tape punch.

3-12. Keyboard-to-Printer. The off-
Tine keyboard-to-printer operation
transfers data from the keyboard to the
printer. The operation is initiated by
pressing a keyboard key. As each key is

3-3
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Figure 3-2.

pressed, the corresponding seven-bit
ASCII character code is transferred from
the keyboard to the printer via the I/0
Console control logic, and the printer
prints the corresponding character as it
receives each code. '

3-13. Keyboard-to-Printer and Paper
Tape Punch. The off-1ine keyboard-to-
printer and paper tape punch operation -
transfers data from the keyboard to the
printer and the paper tape punch. The:
operation is initiated by pressing a
keyboard key. As each key is pressed,
the corresponding seven-bit ASCII code
is transferred to the I/0 Console con-
trol logic. The I/0 Console control
logic then transfers the code to the

Keyboard Operation.

printer and the paper tape punch. The
printer prints the corresponding char-
acter and the paper tape punch punches
each code on paper tape as it is re-
ceived.

3-14. Paper Tape Reader-to-Paper Tape
Punch. The off-line paper tape reader-
to-paper tape punch operation transfers
data from the paper tape reader to the
paper tape punch for duplicating paper
tape with a 5-, 6-, 7-, or 8-level for-
mat. The operation is initiated when

the reader is enabled and proceeds in

accordance with the following sequence:

a. The paper tape reader reads one
frame of data from the paper tape.
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Figure 3-3. Printer Operation.

b. The I/0 Console control logic
transfers the data to the paper tape
punch.

c. The paper tape punch punches one
frame of data on paper tape.

d. The paper tape reader advances
the paper tape to the next frame of
data.

e. The sequence repeats.

f. The operation automatically ter-
minates when the data from the last
frame on the tape in the reader is
punched on the tape in the punch, and
no more feed holes are detected by the
reader.

3-15. Paper Tape Reader-to-Printer.
The off-1ine paper tape reader-to-
printer operation transfers data from
the paper tape reader to the printer.
The operation is used to make printouts
of ASCII-coded paper tape. The opera-
tion is initiated when the paper tape
reader is enabled and proceeds in ac-
cordance with the following sequence:

a. The paper tape reader reads one
frame of data from the paper tape.

b. The I/0 Console control logic
transfers the data to the printer.

c. The printer prints the corre-
sponding character.
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d. The paper tape reader advances a. The paper tape reader reads one

the paper tape to the next frame.

e. The sequence repeats.

frame of data from the paper tape.

b. The I/0 Console control logic
transfers the data to the paper tape

f. The operation automatically ter-  Punch.

minates when the character corresponding
to the last frame of data on the paper
tape has been printed, and no more feed

c. The paper tape punch punches one
frame of data on the paper tape.

holes are detected by the paper tape d. The I/0 Console control logic
reader. transfers the data to the printer.
3-16. Paper Tape Reader-to-Paper Tape e. The printer prints the corre-
Punch and Printer. The off-1ine paper sponding character.

tape reader-to-paper tape punch and

printer operation transfers data from f. The paper tape reader advances

the paper tape reader to the paper tape the paper tape to the next frame of data.
punch and printer. This operation is

used to duplicate and print ASCII-coded g. The sequence repeats.
paper tape. The operation is initiated
when the reader is enabled and proceeds h. The operation automatically ter-

in accordance with the following
sequence:

3-6

minates when the character corresponding
to the last frame of data on the paper
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Figure 3-5. Paper Tape Punch Operation.

tape in the paper tape reader has been
printed, and no more feed holes are de-
tected by the paper tape reader.

3-17. KEYBOARD/PRINTER OPERATION.:

3-18. MODEL 35 KEYBOARD/PRINTER. The
Model 35 Keyboard Printer (keyboard/
printer) is an electromechanical device
that provides a convenient means for
transmitting information to, and re-
ceiving responses from, the computer.
Basically the keyboard/printer consists
of a keyboard base, printing unit, motor
unit, electrical service unit, and en-
closure. '

3-19. Keyboard/printer operation can be
initiated either manually (via keyboard
entry) or electrically (via an external
source). As indicated in figure 3-6,
the keyboard base converts mechanical
actions into electrical signals; the
converse .is true for the printing unit.
Each keyboard entry begins a chain reac-
tion of mechanical movements that posi-
tion code bars and transfer levers prep-
aratory to a motor-driven cam operating

a set of electrical contacts within the
contact box. These make/break actions
of the contacts produce a unique string
of electrical pulses for each graphic or
function selected. This string of elec-
trical pulses is transmitted to the
printing unit, where the selection mech-
anism converts the pulses into mechani-
cal actions to position a complement of
code bars. The resulting mechanical
actions either cause a character to be
printed, or operate a function bar in
the stunt box to generate the desired
function, such as 1ine feed or carriage
return. Critical timing of the mechani-
cal actions is controlled by various lev-
ers and bails that engage and disengage
several clutches at appropriate times.

3-20. Keyboard. The keyboard mounts on
the cradle assembly of the cabinet pan
and provides support for the motor unit,
printing unit, and intermediate gear
assembly. The keys are positioned in a
four-row arrangement, with most punctua-
tion marks and control symbols indicated
as upper keytop characters.

3-7



8-¢

KEYBOARD BASE

EXTERNAL

SOURCE

KEYBOARD
e o
ENTRY

CODE
BARS

{HORIZON-
TALLY
STACKED)

&
TRARNSFER
LEVERS

CONTACT
BOX

PRINTING UNIT

INTO ELECTRICAL SIGNALS

l CONVERTS MECHANICAL ACTIONS

L _

KEY

SELECTION
MECHANISM

(MAGNETS)

CODE
BARS
(VERTI-
CALLY

STACKED)|

e o= e =P PRINT

e =

STUNT
BOX

CONVERTS ELECTRICAL SIGNALS
INTO MECHANICAL ACTIONS

w= == o= =[ECH CONNECTIONS

Figure 3-6.

= ELEC CONNECTIONS

(. =2 FUNCTION

Block Diagram of Keyboard/Printer Operation.

|
_

OTO-WWW-ZY-0t93S



SE640-AZ-MMM-010

3-21. The keyboard incorporates code-
selecting and signal-generating mecha-
nisms, and signal line and power line
circuits. Motive power for activating
the keyboard is derived from the motor
unit and intermediate gear assembly
through a gear arrangement to the print-
ing unit main shaft.

3-22. Printing Unit. The printing unit
incorporates the necessary electrical
and mechanical elements to translate the
signal code combinations into mechanical
actions which print the messages and
perform incidental functions. The
printing unit is mounted centrally on
the keyboard in front of the motor unit
and intermediate gear assembly.

3-23. Code signals are applied to a
two-coil magnet associated with a se-
lecting mechanism which interprets the
signals and controls the mechanical
action involved in printing a character
or performing a required function.
Means are provided for orienting the
selector to the received signal. The
AC motor is geared to the main shaft of
the printing unit by way of the inter-
mediate gear assembly. Printing and
various functional sections of the
printing units are activated by indi-
vidual clutches. Printing is produced
by print pallets which are arranged in
a small print box. In operation, the
print box moves up, down, and across the
paper and presents the proper print pal-
lets to the printing hammer while the
platen remains stationary. The pallets
are driven forward against the inked
ribbon and paper to print characters.

3-24. Paper is provided from a 5-inch
diameter roll mounted between the side
frames of the printing unit. The paper
is friction-fed around the platen which
is a cylinder free to rotate on its
axis.

3-25. Motor Unit (LMU-3). The Motor
Unit (LMU-3) is a complete assembly con-
sisting of a 1/20 horsepower synchronous
motor and a suitable mounting arrange-
ment. It provides motive power for the
keyboard/printer.

printing unit.

‘and power supply.

3-26. Electrical Service Unit. The
electrical service unit is mounted on
the cabinet pan directly behind the

The electrical service
unit serves as the area of concentra-
tion for the wiring within the keyboard/
printer, and provides mounting facili-
ties for various electrical assemblies
and components.

3-27. Enclosure. The protective enclo-
sure surrounding the keyboard/printer
consists of a base pan assembly, upper
and lower covers, and shock mounts. Both
covers are hinged to provide ready access
for maintenance and repair. The enclo-
sure is also equipped with a copyholder,
line guide, and illuminating lamps.

3-28. TAPE READER OPERATION. The tape
reader is a solid state, photoelectric,
punched-tape reader that converts infor-
mation on 5-, 6-, 7-, or 8-level tape
into DC signal levels. The tape reader
is unidirectional and reads 5- to
8-level tapes interchangeably at a slew
speed of 400 characters per second. The
tape reader is divided functionally into
a tape read system, tape drive system,

A block diagram of
the tape reader is shown in figure 3-7.

3-29. Tape Read System. A hole condi-
tion in a given channel of tape permits
the passage of 1ight from the exciter
lamp to the photodiode head. The photo-
diodes are biased so that during a no-
hole condition the data photodiode out-
puts will be at a positive level and the
sprocket photodiode output will be at a
negative level. During a hole condi-
tion, the data photodiode outputs will
be at a negative level and the sprocket
photodiode output at a positive level.

- These outputs are applied to the data

and sprocket channel circuits.

3-30. There are eight identical data
channel circuits each consisting of an
emitter follower and a two-stage ampli-
fier. The data channel circuits provide
outputs of +5 VDC at 5mA with an 10kQ
external load for a hole condition, and
0.0+0.5 VDC for a no-hole condition
(figure 3-8).
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3-31. The sprocket channel circuit con-
sists of an emitter follower, inverter
amplifier, Schmitt trigger circuit,

and a second inverter amplifier. The
Schmitt trigger circuit reshapes the
sprocket waveform permitting use of the
sprocket to gate the data outputs. The
sprocket channel output is +5 VDC at
15mA with an 1kQ external load during a
hole condition and 0.0+0.5 VDC during a
no-hole condition.

3-32. Tape Drive System. The RUN and
STOP control signals to the tape reader
are applied to a single input line. The
input connector is wired to permit
external-signal run/stop control. Tape
RUN/STOP control signals are applied as
inputs to the pinch roller and brake
circuits, controlling the starting and
stopping of tape. The tape runs (slews)
for the duration of a RUN signal, and
stops on receipt of a STOP signal.

3-33. Pinch Roller Circuit. The pinch
roller circuit is essentially a nonin-
verting amplifier; the output is used

to energize or deenergize the pinch rol-
ler solenoid. The pinch roller is con-
trolled by inputs from the control cir-
cuit.

3-34. Brake Circuit. The brake circuit
is essentially a noninverting amplifier.
The output is used to energize or deen-
ergize the brake solenoid, and is con-
trolled by inputs from the control cir-
cuit.

3-35. Drive Motor. The drive motor
runs continuously when power is applied
to the reader. It imparts motion to the
tape when the brake is deenergized and
the pinch roller is energized.

3-36. Tape Stepping. Tape stepping is
controlled by a closed-loop operation
(figure 3-9). An initial run pulse is
applied by the I/0 Console control cir-
cuitry. Using the sprocket output (PSP)
for synchronization, the I/0 control
circuits also apply stop signals to the

3-12

reader. In this manner, the I/0 Console ,

controls both the starting and stopping
of tape. The reader is capable of step-
ping tape at any rate up to slew speed.
Due to the synchronization between the
paper tape reader and the I/0 Console,
this capability is possible. The step-
ping rate can be increased to a point
where the pinch roller and brake are
never fully deenergized and energized
respectively. At this point the tape
will begin slewing. For instance, if
there is no delay involved for the ex-
ternal equipment to process the data re-
ceived from the reader, the I/0 Console
can generate another run pulse at the
same time that data is received.

3-37. TAPE PUNCH OPERATION. The tape

punch set is an electromechanical appa-
ratus that punches information on paper
tape. Information is received from ex-

. ternal control circuits as combinations

of electrical code pulses. Code pulses
which enter the tape punch as electrical
impulses are translated into mechanical
motions that punch corresponding combi-
nations of code holes in the tape. The
code pulses are accompanied by a feed
pulse which causes the equipment to ad-
vance the tape.

3-38. Information is received by the
punch in the form of a binary permuta-
tion code. The units of the information
(characters, numerals, etc.) are repre-
sented by combinations of binary intel-
ligence (bits), each of which may be in
one of two states, such as on or off,
yes or no, 1 or O.

3-39. Figure 3-10 illustrates a 6-level
code. The code is expressed in either
electrical or tape form. In electrical
form, each level of the code combina-
tions consists of either a current con-
dition (referred to as a marking pulse)
or no-current condition (spacing pulse).
Figure 3-10B is a graphic representation
of a 6-level code combination with al-
ternate marking. and spacing levels. In
tape form, the characters are repre-
sented by combinations of code holes.
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Each intelligence level consists of
either a hole (corresponding to a mark-
ing pulse) or the absence of a hole
(corresponding to a spacing pulse). The
electrical combination of figure 3-10B
is shown in tape form in figure 3-10C.
Code and feed hole configurations for
the different levels of tape are illus-
trated in figure 3-10D.

3-40. Since the punch cycles continu-
ously, the feed and code pulses must be
introduced_at a specific time to be
properly processed by the punch. The
punch produces synchronizing (or clock)
pulses which cause the external control
circuits to apply a feed pulse and re-.
lease any code combination they have in
storage.

3-41. DETAILED FUNCTIONAL DESCRIPTION.

3-42. SYMBOLOGY. The following para-
graphs discuss logic levels, circuitry,
symbology and component notations used
in the I/0 Console. A figure accompa-
nies each topic to aid in the explana-
tion and understanding of that area of
the symbology.

3-43. Internal Logic Levels. The in-
ternal logic levels are referred to as
highs (0 volts) and lows (-4.5 VDC). If
a low level is needed to satisfy a par-
ticular logic function, a circle is

drawn on the input line. If a high
level is needed, there is no circle.

In the same manner, the presence of a
circle on the output lead implies that
a low level exists if the function is
satisfied. The absence of a circle in-
dicates a high level. See figure 3-11
for an illustration of circle level
notation.

3-44, AND Logic Function. The AND
logic function is performed by a circuit
referred to as an AND gate. This gate
is identified by a special symbol. To
satisfy an AND gate, all of the inputs
must be present at the indicated levels
(circle notation). When the gate is
satisfied, the indicated output level is
present. See figure 3-12 for the four
basic AND configurations with truth
tables. These examples use only two
inputs, but there can be many more.
Regardless of number, the inputs must
all be at the indicated level to satisfy
the AND gate.

3-45, Detailed Analysis. See figure
3-13 for a schematic description of

the AND gate. Current flows from the

-15 VDC supply through the 2.4kQ, 4709,
and 6.8kQ resistors to the 15-VDC supply.
A voltage is developed across the 4709
resistor of the polarity shown. If both
inputs A and B are at low levels, the
voltage applied to the transistor base

3-13
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with respect to emitter (ground) is nega-
tive which forward-biases the transistor.
As a result, current flows from the -4.5
VDC supply through the collector to the
emitter, and the to ground. In this con-
dition, the output is at ground poten-
tial because of the Tow internal resis-
tance of the collector-to-emitter path.
If either A or B inputs (or both) is at
a high level (ground), current flows

from the -15 VDC supply through the
2.4kQ resistor and input diode. The

Tow internal resistance of the input
diode gives an effective ground level

on the left side of the 4709 resistor.
The voltage drop across this resistor of
the polarity shown becomes the transistor
bias which cuts off the transistor. De-
pending upon the load, approximately -4.5
VDC is present at the output.

L INPUT NEEDED
TO SATISFY FUNCTION

of Circle Level Notation.

3-46. OR Logic Function. The OR logic
function is performed by a circuit re-
ferred to as an OR gate. The gate is
identified by a special symbol. To sa-
tisfy an OR gate, at least one of the
inputs must be present at the indicated
level. When the gate is satisfied, the
indicated output level is present. An
OR gate can be drawn as an equivalent
AND gate. See figure 3-14 for the four
basic configurations with truth tables
and equivalent AND gates. These examples
use only two inputs. There can be many
more inputs. Regardless of the number,
at least one input must be at the indi-
cated level to satisfy the OR gate.

3-47. Detailed Analysis. See figure

3-15 for schematic description of the OR
gate. Current flows from the -15 VDC

3-15
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NO CIRCLE
H OUTPUT IF
SATISFIED ;

NO CIRCLES
ALL H INPUTS
REQUIRED TO
SATISFY

A. HIGH INPUTS, HIGH OUTPUT

CIRCLE
L OUTPUT IF
SATISFIED

NO CIRCLES
ALL H INPUTS
REQUIRED TO
SATISFY

B. HIGH INPUTS, LOW OUTPUT

NO CIRCLE
H OUTPUT IF
SATISFIED

CIRCLES ALL
L INPUTS
REQUIRED TO
SATISFY

C. LOW INPUTS, HIGH QOUTPUT

CIRCLE
L OUTPUT IF
SATISFIED

CIRCLES ALL
L INPUTS
REQUIRED TO
SATISFY

D. LOW INPUTS, LOW OUTPUT

Figure 3-12,

| |

INPUTS OUTPUT

A B c

L L L

L H L

H L L

H H H
INPUTS QUTPUT

A B c

L L H

L H H

H L H

H H L
INPUTS OUTPUT

A B c

L L H

L H L

H L L

H L L
INPUTS OUTPUT

A B [S

L L L

L H H

H L H

H H H

Basic AND Gates.




SE640-AZ-MMM-010

-18 VDC

lNPUTS<

-6 VDC

A, SCHEMATIC

Figure 3-13.

supply through the 4709 resistor to the
15-VDC supply. A voltage is developed
across the 470Q resistor of the polarity
shown. If both inputs A and B are at
high levels (ground), current flows from
the -15 VDC supply through the 2.2kQ
resistors and the input diodes. This
ground level is applied to the left side
of the 4709 resistor which causes its
voltage drop to be cut off and the -4.5
VDC supply is felt as the output. If
either input is at a low level, that Tow
level is applied to the left side of the
470Q resistor. If a ground is applied
to the other input, its coupling to the
470Q resistor is reverse-biased and cut
off. The resulting negative voltage
applied to the transistor forward-biases
it to cause collector-to-emitter current
flow from the -4.5 VDC supply. The out-
put is at ground level because of the
relatively low internal resistance of
the transistor.

3-48. AND/OR Combination Logic Func-
tion. AND and OR circuits can be com-
bined into one gate. See figure 3-16

16-VDC

-4.5 VDC

470

¢ OUTPUT

B. LOGIC SYMBOL

Low Input, High Output AND Gate.

for an example of an AND/OR gate. Both
logic symbols represent the same cir-
cuits. Circuit A performs an OR func-
tion of the AND gate inputs. That is,
only one input AND gate needs to be sa-
tisfied (both inputs at low levels) to
satisfy the OR function and produce a
high level output. Circuit B performs
the same logical operation as circuit
A; except if B is satisfied (low level
output), A is not satisfied (low level
input). In circuit B, input gates are
represented as OR functions. A1l input
OR gates must be satisfied (either
input at high level for each gate)

to satisfy the output AND function.

The input AND/OR gates are comprised

of diode circuitry.

3-49. Flip-Flop. The flip-flop (F/F)
is a bistable device. It has two stable
states referred to as set and clear.
Flip-flops can be used as temporary
storage elements since they can retain
either of these states. The set/clear
condition represents the information
stored. Several flip-flops (registers)
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NO CIRCLE INPUTS OUTPUT
H OUTPUT IF SATISFIED ———— | ¢
A B c
L L L
NO CIRCLE L M H
ANY H INPUT | m L "
— ’
REQUIRED TO SATISFY A " = = -
- A. HIGH INPUTS, HIGH OUTPUT EQUIVALENT
GATE
CIRCLE
L OUTPUT IF SATISFIED ——] _ INPUTS OUTPUT
A B c
L L H
L H L
NO CIRCLE f m T T
ANY H INPUT S = = -
REQUIRED TO SATISFY —A B :
EQUIVALENT
B. HIGH INPUTS, LOW OUTPUT GATE
NO CIRCLE
H OUTPUT IF SATISFIED ————> INPUTS OUTPUT
A B c
L L H
CIRCLES L H H
ANY L INPUT ) m L v
REQ e
EQUIRED TO SATISFY A s = m -
EQUIVALENT
C. LOW INPUTS, HIGH OUTPUT GATE
CIRCLE
L OUTPUT IF SATISFIED —— | C INPUTS OUTPUT
A B c
L L L
CIRCLES L H L
ANY L INPUT o ] L L
REQUIRED TO SATISFY — A B m = m
EQUIVALENT
. PUTS, UTP
D. LOW INPUTS, LOW OUTPUT et

Figure 3-14. Basic OR Gates.
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15-VDC

INPUTS €

A. SCHEMATIC

Figure 3-15.

can be used to hold a complete binary
word. See figure 3-17 for an example of
the flip-flop function. The unique cir-
cuit number for a flip-flop is slightly
different as shown in figure 3-18. The
flip-flops have X in their unique terms.
In this example, the 1 and 0 sides are
referred to by the terms 01100 and
00I00, respectively. This particular
flip-flop is stage 2° of the input
register.

3-50. There are several variations con-
cerning the set and clear inputs. If
the clear input was circled, a Tow

level would be required to clear. The
clear input may also have an AND gate
such that the coincidence of several
conditions may be necessary to perform
the clearing. If the f1ip-flop is to
hold a binary bit, it is usually cleared
first (cleared state represents 0,) and
then set (set state represents 1,). The
output conditions for the two states
hold true for any flip-flop, regardless

‘B. LOGIC SYMBOL

Low Input, High Output OR Gate.

of the set and clear input configura-
tion. The 1 side output lead is always
circled to indicate a low level when
set.

3-51. Component Notation. Each circuit
has a unique reference number which no
other circuit has. Also, the printed
circuit card type number and card loca-
tion within the machine is noted. See
figure 3-19 for an example of logic gate
notations.

3-52. PRINTED CIRCUIT MODULES. The I/0
Console uses 25 or 26 different types of
circuit cards, depending on the inter-
face operation. Two unique cards are
used for slow interface (-15 VDC), and
three unique cards are used for fast
interface (-3 VDC). Adjustment proce-
dures for time delay (TD) cards are in-
cluded in maintenance requirement cards.
Descriptions and logic symbols for each
card are illustrated in figures 3-20
through 3-48.
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| «<—— NOCIRCLE

H OUTPUT IF
SATISFIED

A. OR OUTPUT FUNCTION
Figure 3-16.

3-53. These circuit cards, prefixed by
700, are color-coded with four bands.
The code is read the same as that for
resistors. The color code is applicable
to the last four digits of the type num-
ber. A card with brown (1), yellow (4),
gray (8), and green (5) bands would be a
type 7001485 card. The dash number fol-
Towing the least significant digit in
the card type number gives the revision
of the basic cards that is, if card type
7001480 has been revised five times,

it would then be listed as card type
7001480-05. Any newly revised card type
can replace an old card; however, an
older revision card should not be sub-
stituted for a new card. The card type
numbers and the functional schematics
that follow need not be updated if a
newly revised card is released, since
the new revision replaces the old card.

3-54. Printed Circuit Card Location. A
chassis map is provided in figure 5-20
to show the layout of the printed cir-
cuit card chassis. The map illustrates
location and type number of each printed
circuit card used in the I/0 Console.

In addition, the chassis map includes
the number of circuits available on each
card, logic notations for those circuits
that are used, spare circuits on each

3-20

CIRCLE ————»

L OUTPUT
IF SATISFIED

AND

OR

B. EQUIVALENT AND OUTPUT FUNCTION

AND/OR Combination Gate.

card, and spare connectors on the chas-
sis. The following pertains to the
printed circuit card shown in location
A9 on figure 5-20:

a. Contains a type 2830 TD.

b. The card contains two circuits,
labeled 18D01(5) and 52D01(6) on the
functional schematics.

c. The number 5 indicates that the
circuit identified is found on figure
5-5.

3-55. Functional Description of Printed
Circuit Cards. Figures 3-20 through
3-48 illustrate and describe each
printed circuit card used in the I/0
Console. The descriptions are func-
tional since they describe each circuit
in terms of its inputs and outputs
rather than its internal electronic op-
eration. Whenever possible, inputs and
outputs are defined as lows or highs.

In the I/0 Console, a low always implies
a potential of -4.5 VDC, and a high
always implies ground potential or
0.0-VDC. On the transmission lines, a
high implies ground potential (0.0-VDC)
and a Tow implies a negative potential
(-3 or -15 VDC).
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CIRCLE NOTES L ouTPUT
OF 1 SIDE IF SET

IL OUTPUT
N
& N
o 1 STATE O SIDE| 1SIDE
O SIDE ——i> FLIP-FLOP <G "} SIDE SET H L
' CLEAR L H
R SET INPUT
CLEAR INPUT I \“— EiTHER AND
NO CIRCLE SATISFIED
SETS FLIP-FLOP
AND
H INPUT CLEARS
FLIP-FLOP

Figure 3-17.

3-56. Each printed circuit card de-
scription contains the following infor-
mation:

a. Card name and type number

b. Symbol used to represent the card
on the functional schematics

c. A logic description and a design
description

d. Input and output pin numbers for
each circuit on the card

e. Power requirements.

3-57. LOGIC DESCRIPTION (ON-LINE MODE).
3-58. WORD FORMATS. Requests, inter-
rupts and data are exchanged between

the computer, the I/0 Console and the
input/output devices via bit-position
encoded words. The following paragraphs

Flip-Flop.

describe the interface words and ref-
erence figures showing their format.

3-59. Input and Output Data Words. To
initiate an input/output operation with
the 1/0 Console, the computer places an
appropriate external function data word
on the output data lines and sets the
external function acknowledge line. The
I/0 Console circuitry samples the data
word and enables the selected device.

If an output device is selected, the 1/0
Console sets the output register line.
The computer then sets the appropriate
output data Tines and the output ac-
knowledge 1ine which enables gating of
data into the output register. From

the output register, the data is gated
either to the printer or tape perfo-
rator, or both. After each print/punch
cycle, the output register is cleared
and the output request line is set.

This operation is repeated until all
desired data is transferred to the I1/0
Console, at which time the computer ter-
minates the operation.
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1

CIRCUIT CARD NUMBER ~_| 0X100 <«————— UNIQUE CIRCUIT NUMBER
2000 . X=0OR 1 DEPENDING UPON
WHICH SIDE OF FLIP-FLOP
CARD LOCATION-NUMBER ——— J17C REFERENCE

c

Figure 3-18.

3-60. The input data is placed in the
input register via the keyboard or
reader, and the input request line is
set. The computer detects the input
request, samples the data, and sets the
input acknowledge 1line which clears the
input register. After one keyboard/
reader operation, the cycle is repeated
until all desired data is transferred to
the computer, at which time the computer
terminates the operation.

3-61. External Function Words. In the
on-line mode, the I/0 Console is con-
trolled by external function words.
These external function words are in-
struction words sent, under program con-

trol, from the computer to the I/0 Con-

sole to select an output device (paper
tape punch, printer) or input device
(paper tape reader, keyboard) for data
handling. The external function word 1is
a seven-bit, position-encoded word com-
posed of logic highs and lows. The po-
sition and number of highs and Tows in
the external function code word deter-
mine which device is to be selected.
(Refer to table 3-2 for the external
function code format.) For any output
operation, the output control enable bit
(2°) must be set in addition to the de--
vice selection bit (bit 2! for the
printer or bit 22 for the tape perfo- -
rator). To disable the operation of an
output device, the output control enable
bit must be set, and the device selec-
tion bit cleared. Similarly, for any

3-22

Flip-Flop Notation.

input operation, the input control en-
able bit (bit 2°) must be set in addi-
tion to the device selection bit (bit 2*
for the keyboard, or bits 2° and 2¢ for
the paper tape reader). To disable the
operation of an input device, the input
control enable bit must be set, and the
device selection bit cleared.

3-62. CONTROL LOGIC, GENERAL. Upon
receipt of an external function word,
control logic within the I/0 Console
enables the selected device or devices.

The sequence of events that takes place _
at this time (figure 3-49) is as
follows:

a. The I/0 Console continuously
holds the external function request line
set, except when not in a condition to
accept an external function message.

b. The computer detects the external
function request.

c. The computer, under program con- -
trol, initiates an external function
buffer.

d. The computer places the external
function word on the output data lines.

e. The computer sends the external
function acknowledge, indicating that .
an external function word is ready for
sampling.
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Figure 3-19. - Logic Gate Notation.

f. The I/0 Console detects the ex-
ternal function acknowledge and clears
the external function request.

g. The I/0 Console samplies the ex-
ternal function word and enables or
disables the requested input or output
device.

h. The computer clears the external
function acknowledge and the output
lines.

3-63. CONTROL LOGIC, DETAILED. See the
referenced logic diagrams for the fol-
Towing detailed analysis of the general
on-line control circuitry. Amplifier
driver card 40D00 (5-5, 3C) normally
outputs 0 volts, representing an exter-
nal function request (EF REQ) to the
computer. The computer responds to the
EF REQ and, under program control, ini-
tiates the external function buffer,
places an external function word on the
output data 1ines, and sends an external
function acknowledge (EF ACK) to the I/0
Console.

3-64. 1/0 Console Control Enables. In-
put amplifier 17001 (5-5, 4B) converts
the EF ACK from the computer to an I/0
logic low (-4.5 VDC) and, because of
delay circuit 18001 (5-5, 4B), enables
19001 (5-5, 4C) for 2usec. The 2usec
high pulse from 19D01 partially enables
both the set and clear sides of PUNCH
F/F 0XD0O2 (5-5, 5D) through inverter
20002 (5-5, 5C) and gate 20001 (5-5, 5C)
respectively. The low when EF ACK from
20D02 also partially enables both the
set and clear sides of PRINT F/F OXDO1
(5-6, 7C). The high when ON-LINE AND
EF ACK from 19D01 is inverted by 21D0O
(5-6, 6B), KEYBOARD 28D00 (5-6, 4B) and
gate 27D00 (5-C, 3C).

3-65. Clear OFF-LINE and Disable Exter-
nal Function Request. On figure 5-5 the
Tow from 20D01 (5-5, 5B) clears OFF-LINE
F/F 00D03 (5-5, 5D). This 2usec pulse
is stretched to 70 msec by 22D00 (5-5,
3C) and inverted by 36D00 (5-5, 3C) to
disable 40D00 (5-5, 3C) and prevent an
EF REQ during this time. At the end of
70 msec, the output of 22D00 goes high,
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14

15

LOGIC SYMBOL

LOGIC DESCRIPTION

WHEN A LOW IS APPLIED TO PIN 15,
THE OUTPUT GOES TO LOW AT THE END OF
THE DELAY. WHEN THE LOW IS REMOVED
FROM THE INPUT, THE OUTPUT GOES TO
HIGH. WITH PIN 14 CONNECTED TO PIN 6,
THE DELAY TIME IS 2 SECONDS.

ELECTRICAL DESCRIPTION

THIS CIRCUIT OPERATES WITH INPUT
PULSES THAT HAVE POSITIVE EXCURSIONS
BETWEEN 0.0-VDC and -0.4 VDC, AND
NEGATIVE EXCURSIONS BETWEEN -3.8 VDC
AND -5.2 VDC. THE EXCURSIONS OF THE
OUTPUT PULSES ARE THE SAME AS THOSE
GIVEN FOR THE INPUT PULSES.

~ LOGIC POKER

INPUT OUTPUT BIN . ) s 4
HIGH  LOW HIGH LoW | voLT 6 15  -15  -4.5
OV 4.5V | o0V 4.5V | mM - - - -

Figure 3-20. Inverter, Pulse Delay Card Type 250770.
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LOGIC SYMBOL

LOGIC DESCRIPTION

THE RIGHT SIDE OF THE FLIP-FLOP
SYMBOL IS REFERRED TO AS THE SET SIDE,
AND THE LEFT AS THE CLEAR SIDE.

A LOW INPUT ON THE LEFT SIDE WILL
CAUSE A LOW OUTPUT ON THE LEFT SIDE,
AND A HIGH OUTPUT ON THE RIGHT SIDE.
WHEN ONE OF THE AND GATES ON THE RIGHT
SIDE HAS TWO LOW INPUTS, THE OUTPUT
ON THE RIGHT SIDE IS A LOW AND THE
OUTPUT ON THE LEFT SIDE IS A HIGH.

NOTE

THE INPUT CONFIGURATION CAN BE
REVERSED SO THAT THE MULTIPLE-
INPUT INVERTER FUNCTIONS AS A
SETSIDE INVERTER.

ELECTRICAL DESCRIPTION

THIS CIRCUIT OPERATES WITH INPUT
PULSES THAT HAVE POSITIVE EXCURSIONS
BETWEEN 0.0-VDC AND -0.5 VDC, AND NEG-
ATIVE EXCURSIONS BETWEEN -3.6 VDC TO
-5.4 VDC. THE EXCURSIONS OF THE OQUTPUT
VOLTAGE PULSES ARE THE SAME AS THOSE
GEIVEN FOR THE INPUT PULSES.

THE MAXIMUM INPUT CURRENT REQUIRED
IS 7.1mA. THE CIRCUIT CAN DRIVE FOUR
AND GATES PLUS ONE INDICATOR-DRIVER OR
4 AND/OR GATES PLUS ONE INDICATOR-
DRIVER.

THIS CIRCUIT'S MAXIMUM SPEED IS SUCH
THAT THE SECOND OF TWO SERIES-CONNECTED
CIRCUITS PRODUCES A USABLE OUTPUT BE-
FORE THE CLOCK-PHASE INPUT TO THE FIRST
HAS EXPIRED. A NORMAL CLOCK-PHASE IS
166 NANOSECONDS LONG.

LOGIC POWER
INPUT OUTPUT PIN 1 2 3 4
HIGH LOW HIGH LOW VOLT G 15 -15 -4.5
ov -4.5 V ov -4.5V | mW - 64 656 43

Figure 3-21. Flip-Flop, Card Type'7002000.
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o

10,11,12

LOGIC SYMBOL

LOGIC DESCRIPTION

WHEN ANY OF THE INPUT PINS HAS A
HIGH INPUT, THE OUTPUT OF THAT CIRCUIT
IS A HIGH. WHEN ALL OF THE INPUT PINS
HAVE A LOW INPUT, THE OUTPUT OF THAT
CIRCUIT IS A LOW.

ELECTRICAL DESCRIPTION

THE CIRCUIT OPERATES WITH INPUT
PULSES THAT HAVE EXCURSIONS BETWEEN
0.0- T0 -0.5 VDC AND -3.6 TO -5.4 VDC.
THE OUTPUT VOLTAGE EXCURSION IS THE
SAME AS THOSE GIVEN FOR THE INPUT
VOLTAGE PULSE.

THE MAXIMUM INPUT CURRENT REQUIRED
IS 5.8mA. THE CIRCUIT CAN DRIVE SIX
AND/OR GATES OR SIX AND GATES FROM EACH
OUTPUT PIN, FOR A TOTAL OF 18 CIRCUITS.

THIS CIRCUIT'S MAXIMUM SPEED IS
SUCH THAT THE SECOND OF TWO SERIES-
CONNECTED CIRCUITS PRODUCES A USABLE
OUTPUT BEFORE THE CLOCK-PHASE INPUT
TO THE FIRST HAS EXPIRED.

LOGIC POWER
INPUT OUTPUT PIN 1 2 3 4
HIGH LOW HIGH LOW VOLT G 15 -15 -4.5
ov -4.5 V ov -4.5.V | mi - 194 200 496

Figure 3-22. Amplifier Driver, Card Type 7002013.
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LOGIC SYMBOL

7 8 9 10

LOGIC DESCRIPTION

THE RIGHT SIDE OF THE FLIP-FLOP
SYMBOL IS THE SET SIDE, AND THE LEFT
THE CLEAR SIDE.

WHEN AN AND GATE ON THE RIGHT SIDE
HAS ALL LOW INPUTS, THE OUTPUT ON THE
RIGHT SIDE IS A LOW AND THE OUTPUT ON
THE LEFT SIDE IS A HIGH. WHEN THE AND
GATE ON THE LEFT SIDE HAS ALL LOW IN-
PUTS, THE OUTPUT ON THE LEFT SIDE IS A
LOW AND ON THE RIGHT SIDE THE OUTPUT
IS A HIGH. :

NOTE
THE INPUT CONFIGURATION CAN BE RE-

VERSED SO THAT THE MULTIPLE-AND
GATES FUNCTION AS THE CLEAR SIDE.

ELECTRICAL DESCRIPTION

THIS CIRCUIT OPERATES WITH INPUT
PULSES THAT HAVE POSITIVE EXCURSIONS
BETWEEN 0.0-VDC TO -0.5 VDC, AND NEG-
ATIVE EXCURSIONS BETWEEN -3.6 VDC TO
-5.4 VDC. THE EXCURSIONS OF THE OUTPUT
VOLTAGE PULSES ARE THE SAME AS THOSE
GIVEN FOR THE INPUT PULSES.

THE MAXIMUM INPUT CURRENT REQUIRED
IS 7.1mA. THE CIRCULIT CAN DRIVE FOUR
AND GATES PLUS ONE INDICATOR-DRIVER.

THIS CIRCUIT'S MAXIMUM SPEED IS SUCH
THAT THE SECOND OF TWO SERIES-CONNECTED
CIRCUITS PRODUCES A USABLE OUTPUT BE-
FORE THE CLOCK-PHASE INPUT TO THE FIRST
HAS EXPIRED. A NORMAL CLOCK-PHASE IS
166 NANOSECONDS LONG.

LOGIC POWER
INPUT OuTPUT PIN 1 2 3 4
HIGH LOW HIGH LOW VOLT G 15 -15 -4.5
ov -4,5V ov -4.5V | mi - 64 470 43

Figure 3-23. Flip-Flop, Card Type 7002020.
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LOGIC SYMBOL

LOGIC DESCRIPTION

WHEN ONE OR MORE INPUTS ARE HIGH,
THE OUTPUT IS A LOW. WHEN ALL USED
INPUTS HAVE A LOW, THE OUTPUT IS A
HIGH.

ELECTRICAL DESCRIPTION

THIS CIRCUIT OPERATES WITH INPUT
PULSES THAT HAVE POSITIVE EXCURSIONS
BETWEEN 0.0-vDC TO -0.5 VDC, AND
NEGATIVE EXCURSIONS BETWEEN -3.6 VDC
TO -5.4 VDC. THE EXCURSIONS OF THE
OUTPUT VOLTAGE PULSES ARE THE SAME AS
THOSE GIVEN FOR THE INPUT.

THE MAXIMUM INPUT CURRENT REQUIRED
IS 5.8mA. THE CIRCUIT CAN DRIVE
FIVE AND/OR GATES OR SIX AND GATES.

THIS CIRCUIT'S MAXIMUM SPEED IS
SUCH THAT THE SECOND OF TWO SERIES-
CONNECTED CIRCUITS PRODUCES A USABLE
OUTPUT BEFORE THE CLOCK-PHASE INPUT
TO THE FIRST HAS EXPIRED. A NORMAL
CLOCK-PHASE IS 166 NANOSECONDS LONG.

- LOGIC POWER
INPUT OUTPUT PIN 1 2 3 4
HIGH LOW HIGH LOW VOLT G 15 -15 -4.5
oV -4.5 V ov -4.5V § mW - 80 200 86

Figure 3-24. Inverter, Card Type 7002030.
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11 12 13 14 15

LOGIC SYMBOL

| CIRCUIT IS A HIGH.

LOGIC DESCRIPTION

WHEN ALL OF THE INPUTS TO EITHER
AND GATES ARE LOW, THE OUTPUT OF THE
WHEN AT LEAST ONE
INPUT TO EACH OF THE AND GATES IS A
HIGH, THE OUTPUT IS A LOW. UNUSED
AND GATES MUST HAVE A HIGH INPUT.

ELECTRICAL DESCRIPTION

THIS CIRCUIT OPERATES WITH INPUT
PULSES THAT HAVE POSITIVE EXCURSIONS
BETWEEN 0.0-VDC AND -0.5 VDC, AND
NEGATIVE EXCURSIONS BETWEEN -3.6 VDC
AND -5.4 VDC. THE EXCURSIONS OF THE
OUTPUT VOLTAGE PULSES ARE THE SAME AS
THOSE GIVEN FOR THE INPUT PULSES.

THE MAXIMUM INPUT CURRENT REQUIRED
IS 6.85mA. THE CIRCUIT CAN DRIVE
SIX AND GATES OR FIVE AND/OR GATES.

THIS CIRCUIT'S MAXIMUM SPEED IS
SUCH THAT THE SECOND OF TWO SERIES-
CONNECTED CIRCUITS PRODUCES A USABLE
OUTPUT BEFORE THE CLOCK-PHASE INPUT
TO THE FIRST HAS EXPIRED. A NORMAL
CLOCK-PHASE IS 166 NANOSECONDS LONG.

LOGIC POWER
INPUT OUTPUT oIN { ’ s 4
HIGH  LOW HIGH LoW | vouT 6 15 15 -4.5
0V 45v | oV 4.5 V | mi - 66 375 86

Figure 3-25.

Inverter, Card Type 7002050.
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13

- LOGIC SYMBOL

LOGIC DESCRIPTION

WHEN ALL INPUTS ARE LOW, THE OUTPUT
IS A HIGH. WHEN AT LEAST ONE INPUT IS
A HIGH, THE OUTPUT IS A LOW.

ELECTRICAL DESCRIPTION

THIS CIRCUIT OPERATES WITH INPUT
PULSES THAT HAVE POSITIVE EXCURSIONS
BETWEEN 0.0-VDC AND -0.5 VDC, AND
NEGATIVE EXCURSIONS BETWEEN -3.6 VDC
AND -5.4 VDC. THE EXCURSIONS OF THE
OUTPUT VOLTAGE PULSES ARE THE SAME AS
THOSE GIVEN FOR THE INPUT PULSES.

THE MAXIMUM INPUT CURRENT REQUIRED
IS 5.8mA. THE CIRCUIT CAN DRIVE
FIVE AND/OR GATES OR SIX AND GATES.

THIS CIRCUIT'S MAXIMUM SPEED IS
SUCH THAT THE SECOND OF TWO SERIES-
CONNECTED CIRCUITS PRODUCES A USABLE
OUTPUT BEFORE THE CLOCK-PHASE INPUT
TO THE FIRST HAS EXPIRED. A NORMAL
CLOCK-PHASE IS 166 NANOSECONDS LONG.

LOGIC POWER
INPUT OUTPUT PIN 1 2 3 4
HIGH LOW HIGH LOW VOLT G 15 -15 -4.5
ov -4.5V ov 4.5V | mW - 120 300 129

Figure 3-26. Inverter, Card Type 7002060.
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LOGIC SYMBOL

LOGIC DESCRIPTION
THE 7002070 INVERTER MODULE CON- 0 to ~0.5 V—o —
TAINS FIVE INVERTERS. A LOW INPUT
PRODUCES A HIGH OUTPUT, AND CONVERSELY,
A HIGH INPUT PRODUCES A LOW OUTPUT. INPUT
-3.6 V to
-5.4 V
0 to -0.,5V
OUTPUT
-3,6 V to
_5’4 Ve S

Figure 3-27. Inverter, Card Type 7002070.
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LOGIC SYMBOL

LOGIC DESCRIPTION

WHEN THE INPUT TO PIN 12 IS -15 V,
AND THE INPUT TO PIN 5 IS A LOW, THE
OUTPUT IS A HIGH. WHEN THE INPUT TO
PIN 12 IS O V AND THE INPUT TO PIN 5
IS A LOW, THE OUTPUT IS A LOW. WHEN
THE INPUT TO PIN 5 IS A HIGH, THE OUT-
PUT IS A LOW, REGARDLESS OF THE OTHER
INPUT. PIN 13 IS THE GROUNDED RETURN
OF THE TWISTED PAIR.

ELECTRICAL DESCRIPTION

THIS CIRCUIT OPERATES WITH INPUT
PULSES THAT HAVE POSITIVE EXCURSIONS
BETWEEN 0.0-VDC AND -0.5 VDC, AND
NEGATIVE EXCURSIONS BETWEEN -13.5 VDC
AND -16.5 VDC. THE GATING INPUT-
PULSES HAVE POSITIVE EXCURSIONS BETWEEN
0.0-VDC and -0.5 VDC, AND NEGATIVE EX-
CURSIONS BETWEEN -3.6 VDC AND -5.4 VDC.
THE EXCURSIONS OF THE OUTPUT VOLTAGE
PULSES ARE THE SAME AS THOSE GIVEN FOR
THE GATING INPUT-PULSES.

THE MAXIMUM INPUT CURRENT REQUIRED
IS 3.7mA. THE CIRCUIT CAN DRIVE TWO
AND/OR GATES OR TWO AND GATES.

THIS CIRCUIT IS PRIMARILY USED FOR
INTERFACE BETWEEN EQUIPMENT.

THE CIRCUIT DELAY IS 1 TO 2.2 MICRO-
SECONDS.

LOGIC POWER

INPUT OUTPUT PIN 1 ) 3 4
HIGH LOW HIGH LOW VOLT G 15 -15  -4.5
oV -15 v oV 4,5V | mi~ - 24 9 126

Figure 3-28.
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LOGIC DESCRIPTION ELECTRICAL DESCRIPTION
WITH AT LEAST ONE HIGH INPUT ON AN THIS CIRCUIT OPERATES WITH INPUT

INPUT LINE, THE OUTPUT ON PIN 14 IS PULSES THAT HAVE POSITIVE EXCURSIONS
-13.5 V. WHEN ALL THE INPUT LINES BETWEEN 0.0-VDC AND -0.5 VDC, AND
HAVE A LOW INPUT PRESENT, THE OUTPUT NEGATIVE EXCURSIONS BETWEEN -3.6 VDC
ON PIN 14 IS O V. PIN 15 IS THE AND -5.4 VDC. THE OUTPUT PULSES HAVE

GROUNDED RETURN OF THE TWISTED PAIR. POSITIVE EXCURSIONS BETWEEN 0.0-VDC
and -0.7 VDC, AND NEGATIVE EXCURSIONS
BETWEEN -11.0 VDC AND -15.0 VDC.

THE MAXIMUM INPUT CURRENT REQUIRED
IS 2.0mA.

BOTH THE RISE AND FALL TIMES ARE
CONTROLLED SO THAT THE GREATEST CHANGE
IS 5 VOLTS PER MICROSECOND.

LOGIC POWER
INPUT OUTPUT PIN 1 2 3 4
HIGH LOW HIGH LOW VOLT G 15 -15 -4.5
oV -4.5 V ov -13.5 V} mW - 15 630 0

Figure 3-29. Amplifier-Control Driver, Card Type 7002130.
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LOGIC SYMBOL

LOGIC DESCRIPTION

WHEN THE INPUT IS A LOW, THE OUTPUT
AT PIN 13 IS O V. WHEN THE INPUT IS A

HIGH, THE OUTPUT AT PIN 13 IS -13.5
PIN 14 IS THE GROUNDED RETURN OF THE
TWISTED PAIR.

V.

ELECTRICAL DESCRIPTION

THIS CIRCUIT OPERATES WITH INPUT
PULSES THAT HAVE POSITIVE EXCURSIONS
BETWEEN 0.0-VDC AND -1.5 VDC, AND
NEGATIVE EXCURSIONS BETWEEN -3.6 VDC
AND -5.4 VDC. THE OUTPUT PULSES HAVE
POSITIVE EXCURSIONS BETWEEN 0.0-VDC
and -0.5 VDC, AND NEGATIVE EXCURSIONS
BETWEEN -10.0-VDC AND -17.0 VDC.

THE MAXIMUM INPUT CURRENT REQUIRED
IS 2.25mA.

THE RISE AND FALL TIMES ARE CON-
TROLLED TO BE LESS THAN 5 VOLTS PER
MICROSECOND. THE CIRCUIT CAN DRIVE
FOUR TWISTED-PAIR CABLES UP TO 300
FEET IN LENGTH.

LOGIC POWER
INPUT . OUTPUT PIN 1 2 3 4
HIGH - LOW HIGH LOW VOLT G 15 -15 -4.5
ov -4.5 V oV -13.5 V| mW - 15 450 0

Figure 3-30. Amplifier Driver, Card Type 7002141.
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LOGIC SYMBOL

LOGIC DESCRIPTION

WHEN ANY INPUT IS A LOW, THE OUTPUT
IS A HIGH. WHEN ALL INPUTS ARE HIGH,
THE OUTPUT IS LOW.

ELECTRICAL DESCRIPTION

THIS CIRCUIT OPERATES WITH INPUT
PULSES THAT HAVE POSITIVE EXCURSIONS
BETWEEN 0.0-VDC AND -0.5 VDC, AND
NEGATIVE EXCURSIONS BETWEEN -3.6 VDC
AND -5.4 VDC. THE EXCURSIONS OF THE
OUTPUT VOLTAGE PULSES ARE THE SAME AS
THOSE GIVEN FOR THE INPUT PULSES.

THE MAXIMUM INPUT CURRENT REQUIRED
IS 7.0mA. THE CIRCUIT CAN DRIVE SIX
AND GATES OR FIVE AND/OR GATES.

THIS CIRCUIT'S MAXIMUM SPEED IS
SUCH THAT THE SECOND OF TWO SERIES-
CONNECTED CIRCUITS PRODUCES A USABLE
OUTPUT BEFORE THE CLOCK-PHASE INPUT TO
THE FIRST HAS EXPIRED. A NORMAL CLOCK-
PHASE IS 166 NANOSECONDS LONG.

LOGIC POWER
INPUT OuUTPUT PIN 1 2 3 4
HIGH LOW HIGH LOW VOLT G 15 -15 -4.5
ov -4.5V ov -4.5V | mW - 66 680 86

Figure 3-31.

Inverter, Card Type 7002220.
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LOGIC DESCRIPTION

WHEN BOTH INPUTS TO PIN 12 AND
PIN 5 ARE LOW, THE OUTPUT IS A HIGH.
WHEN THE INPUT TO PIN 12 IS A HIGH
AND THE INPUT TO PIN 5 IS A LOW, THE
OUTPUT IS A LOW.

WHEN THE INPUT TO PIN 5 IS A HIGH
(DISABLE), THE OUTPUT IS A LOW, RE-
GARDLESS OF THE OTHER INPUT. PIN 13
IS THE RETURN OF THE TWISTED PAIR.

ELECTRICAL DESCRIPTION

THIS CIRCUIT OPERATES WITH INPUT
SIGNALS THAT HAVE POSITIVE EXCURSIONS
BETWEEN 0.0-vDC TO -0.5 VDC, AND
NEGATIVE EXCURSIONS BETWEEN -3.0 VDC
AND -4.5 VDC.

THE OUTPUT SIGNAL HAS A POSITIVE
EXCURSION BETWEEN 0.0-VDC AND -0.4 VDC
AND NEGATIVE EXCURSION BETWEEN
-3.8 VDC AND -5.2 VDC. THE REQUIRED
GATE SIGNAL IS THE SAME AS THE OUTPUT
SIGNAL. A GATE SIGNAL BETWEEN 0.0-VDC
AND -0.4 VDC HOLDS THE OUTPUT NEGATIVE.
THE CIRCUIT MAY BE USED WITH THE GATE
OPEN IF DESIRED.

THE MAXIMUM CIRCUIT DELAY AND
STORAGE IS 200 NANOSECONDS. THE MAXI-
MUM INPUT CURRENT REQUIRED IS 1.1mA.

THE CIRCUIT HAS HIGH COMMON-MODE
NOISE-REJECTION WHEN USED WITH A
TWISTED PAIR CABLE. THE INPUT IMPE-
DANCE IS BALANCED SO NOISE COUPLED
IN ONE CONDUCTOR WILL ALSO BE COUPLED
INTO THE OTHER CONDUCTOR.

THE THRESHOLD LEVEL, VOLTAGE DIF-
FERENCE BETWEEN INPUT CONDUCTORS, IS
BETWEEN -1.1 VDC and -1.9 VDC.

LOGIC POWER
INPUT OUTPUT PIN 1 2 3 4
HIGH LOW HIGH LOW VOLT G 15 -15 -4.5
ov -3V ov -4.5V | mW - 180 225 40

Figure 3-32.
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LOGIC SYMBOL

LOGIC DESCRIPTION

WHEN ALL THE INPUT LINES HAVE A LOW
INPUT PRESENT, THE OUTPUT ON PIN 14
WILL BE HIGH. WITH AT LEAST ONE HIGH
INPUT ON AN INPUT LINE, THE OUTPUT ON
PIN 14 WILL BE LOW. PIN 15 IS THE
GROUNDED RETURN OF THE TWISTED PAIR.

ELECTRICAL DESCRIPTION

THIS CIRCUIT CONTAINS HIGH IMPEDANCE
FEATURES WITH POWER OFF AND A NEGATIVE
VOLTAGE APPLIED FROM A REMOTE SOURCE
THROUGH THE CABLE INTO PIN 14. THE
CIRCUIT WILL HAVE AN IMPEDANCE NOT
LESS THAN 100,000 OHMS.

LOGIC POWER
INPUT OUTPUT PIN 1 2 3 4
HIGH LOW HIGH LOW VOLT G 15 -15 -4.5
ov -4.5V oV -3V m - 130 500 80

Figure 3-33. Amplifier, Control Line, Card Type 7002332.
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LOGIC DESCRIPTION ELECTRICAL DESCRIPTION

WHEN THE INPUT IS A LOW, THE OQUTPUT THIS CIRCUIT OPERATES WITH INPUT
AT PIN 13 IS 0-VDC. WHEN THE INPUT IS | SIGNALS THAT HAVE A POSITIVE EXCURSION
A HIGH, THE OUTPUT AT PIN 13 IS -3 VDC.} BETWEEN 0.0-VDC AND 0.5-VDC, AND A
PIN 14 IS THE GROUNDED RETURN OF THE NEGATIVE EXCURSION BETWEEN -3.8 VDC
TWISTED PAIR. ‘ TO -5.2 VDC. THE OUTPUT HAS A POSITIVE
EXCURSION BETWEEN 0.0-VDC and -0.5 VDC,
AND A NEGATIVE EXCURSION BETWEEN
-3.0 VDC AND -4.5 VDC.

THE MAXIMUM CIRCUIT DELAY AND STOR-
AGE IS 200 NANOSECONDS. THE MAXIMUM
INPUT CURRENT REQUIRED IS 4.6mA.

THE MAXIMUM RISE AND FALL TIME WITH
THE TWISTED-PAIR CABLE CONNECTED TO
THE OUTPUT IS 0.4pSEC BETWEEN THE 10
AND 90 PERCENT AMPLITUDE POINTS.

LOGIC POWER
INPUT OUTPUT PIN . . 3 4
HIGH  LOMW HIGH LOW VOLT G 15 -15  -4.5
0V 45y | ov 3V | - 108 561 40

Figure 3-34. Amplifier, Data Line, Card Type 7002342.
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LOGIC DESCRIPTION

THREE LOW INPUTS (PINS 9, 10, AND

11) CAUSE A HIGH OUTPUT.
INPUT CAUSES A LOW OUTPUT.
THE GROUND RETURN PATH.

ANY HIGH

PIN 15 IS

ELECTRICAL DESCRIPTION

THIS AMPLIFIER OPERATES WITH INPUT
PULSES THAT HAVE NOMINAL POSITIVE
EXCURSIONS OF -0.3 VDC AND NOMINAL
NEGATIVE EXCURSIONS OF -4.5 VDC. THE
OUTPUT PULSES HAVE NOMINAL POSITIVE
EXCURSIONS OF -0.5 VDC AND NOMINAL
NEGATIVE EXCURSIONS OF -6.0 VDC.

THE CIRCUIT REQUIRES A MAXIMUM IN-
PUT CURRENT OF 2mA AT 0-VDC.

MAXIMUM RISE AND FALL TIMES ARE 3
MICROSECONDS. ~

LOGIC

POWER

INPUT

OUTPUT

HIGH
ov

LOW
-4.5V

HIGH
ov

LOW
-6V

PIN 1 2 3 4
VOLT G 15 -15 -4.5
m - 15 630 0

Figure 3-35.

Amplifier Driver, Card Type 7002810.
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LOGIC SYMBOL

LOGIC DESCRIPTION

WHEN THE INPUT ON PIN 6 OF THE
LEFT-HAND DELAY GOES FROM HIGH TO LOW,
THE OUTPUT ON PIN 8 GOES IMMEDIATELY
LOW, AND RETURNS TO HIGH AT THE END OF
THE DELAY PERIOD. THE DELAY IS 9.09
MILLISECONDS IN 9 CIRCUITS, AND 18.8
MILLISECONDS IN ONE CIRCUIT. THE
RIGHT-HAND DELAY IN ONE CIRCUIT OP-
ERATES IDENTICALLY EXCEPT IT IS 70
MILLISECONDS.

ELECTRICAL DESCRIPTION

THIS CIRCUIT OPERATES WITH INPUT
AND OUTPUT PULSES THAT HAVE EXCURSIONS
OF 0.0-VDC TO -0.4 VDC AND -3.8 VDC TO
-5.2 vDC.

THE MAXIMUM INPUT CURRENT REQUIRED
IS 3.0 MILLIAMPERES. THE CIRCUIT CAN
DRIVE TWO AND/OR GATES OR TWO AND
GATES.

LOGIC POWER
INPUT OUTPUT PIN 1 2 3 4
HIGH LOW HIGH LOW VOLT G 15 -15 -4.5
ov -4.5V oV -4.5V | mi ~ 372 0 45

Figure 3-36.

3-40

Time Delay, Card Type 7002821.




SE640-AZ-MMM-010

13

15
R2 - =
ADJ

LOGIC SYMBOL

14

15

bl

Note: RI on right side
R2 on left side
as vicecwed from front of

1/0

LOGIC DESCRIPTION

WHEN THE CIRCUIT IS QUIESCENT, PIN 7
IS AT GROUND POTENTIAL (O-VDC), AND PIN
13 IS AT A -4.5 VDC POTENTIAL. WHEN A
NEGATIVE VOLTAGE IS APPLIED TO PIN 7,
THE TIME CONSTANT OF THE INPUT CIRCUIT
ALLOWS PIN 13 TO REMAIN AT THE -4.5 VDC
POTENTIAL FOR THE CHARGING DURATION.
WHEN THE CHARGING OPERATION IS FIN-
ISHED PIN 13 GOES TO GROUND (0-VDC)
AND REMAINS THERE UNTIL PIN 7 RETURNS

ELECTRICAL DESCRIPTION

THIS CIRCUIT OPERATES WITH INPUT
PULSES THAT HAVE POSITIVE EXCURSIONS
BETWEEN 0.0-VDC AND -0.4 VDC, AND NEG-
ATIVE EXCURSIONS BETWEEN -3.8 VDC AND
-5.2 VDC. THE EXCURSIONS OF THE OUT-
PUT VOLTAGE PULSES ARE THE SAME AS
THOSE GIVEN FOR THE INPUT PULSES.

THE MAXIMUM INPUT CURRENT REQUIRED
IS 7.0mA. THE CIRCUIT CAN DRIVE ONE
AND GATE OR ONE AND/OR GATE.

TO GROUND. PIN 13 THEN RETURNS TO
-4.5 VDC.
LOGIC POWER
INPUT ouTPUT PIN 1 2 3 4
HIGH LOW HIGH LOW VOLT G 15 -15 -4.5
ov -4.5V ov -4.5V | mi - 132 45 160

Figure 3-37.

Inverter Delay, Card Type 7002830.
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LOGIC DESCRIPTION

A LOW APPLIED TO PIN 7 CAUSES THE
CIRCUIT TO PRODUCE A SLIGHTLY NEGATIVE
OUTPUT ON PIN 5. A HIGH (0-VDC) AP-
PLIED TO PIN 7 CAUSES THE CIRCUIT TO
PRODUCE A SLIGHTLY POSITIVE OUTPUT ON
PIN 5. THIS CIRCUIT SUPPLIES BASE,
BIAS CURRENT TO THE POWER TRANSISTOR.

ELECTRICAL DESCRIPTION

THE OUTPUT AT PIN 5 WILL BE BETWEEN
1.2- AND 1.8-VDC MORE POSITIVE THAN
THE INPUT SIGNAL OUTLINED IN THE LOGIC
DESCRIPTION.

THE MAXIMUM INPUT CURRENT REQUIRED
IS 83.0mA PER CIRCUIT.

THE MINIMUM OUTPUT CURRENT IS
54.0mA WITH A NEGATIVE INPUT.

LOGIC POWER
INPUT OUTPUT PIN 1 2 3 4
HIGH LOW HIGH LOW VOLT G 15 -15 -4.5
oV -4.5V - - m - 66 2W 0

Figure 3-38. Network Bias, Card Type 7002840.
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LOGIC SYMBOL

LOGIC DESCRIPTION

WHEN BOTH INPUTS TO EITHER
ARE LOW, THE FLIP-FLOP SETS.
PUT ON THE SET SIDE (PIN 6 & 1

SET GATE
THE OUT-
3) GOES

ELECTRICAL DESCRIPTION

THIS ASSEMBLY CONSISTS OF TWO
FLIP-FLOP CIRCUITS EACH HAVING TWO
2-INPUT AND/OR GATES AND ONE OR GATE

TO A LOW AND THE OUTPUT ON THE CLEAR SHARED WITH AN INPUT PIN AND THE OTHER
SIDE (PIN 8 & 15) GOES TO A LOW. THE SIDE OF THE FLIP-FLOP. THE NOMINAL
NORMAL INPUT ON PIN 11 IS A HIGH. POSITIVE EXCURSION OF THE INPUT PULSE
WHEN THE INPUT ON PIN 11 GOES TO A IS 0-VDC. THE NOMINAL NEGATIVE EX-
HIGH, THE FLIP-FLOP CLEARS. THE OUT- CURSION OF THE INPUT PULSE IS -4.5 VDC.
PUT ON THE SET SIDE GOES TO A HIGH THE POSITIVE AND NEGATIVE EXCURSIONS
AND TO A LOW ON THE CLEAR SIDE. OF THE OUTPUT SIGNAL ARE THE SAME AS
THOSE FOR THE INPUT PULSE.
THE MAXIMUM CURRENT REQUIRED AT
INPUT PINS 5, 9, 12, AND 14 IS 6.85mA
AND AT INPUT PINS 7, 10, AND 11 IS
13.7mA WITH THE INPUT AT 0-VDC. EACH
OUTPUT PIN IS CAPABLE OF DRIVING FIVE
AND OR FOUR AND/OR LOGIC CIRCUITS.
THE MAXIMUM TURN-ON AND TURNOFF
TIME FOR EACH LOGIC CIRCUIT IS 50 AND
60 NANOSECONDS RESPECTIVELY.
LOGIC POWER
INPUT OUTPUT PIN 1 2 3 4
HIGH LOW HIGH LOW VOLT G 15 -15 -4.5
ov -4.5V ov -4.5V | mW - 125 727 86
Figure 3-39. Flip-Flop, Card Type 7002900.
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LOGIC SYMBOL

LOGIC DESCRIPTION

WHEN ALL INPUTS TO ANY ONE OF THE
AND CIRCUITS ARE LOW, THE OUTPUT OF
THE CIRCUIT IS A HIGH. CONVERSLY, THE
CIRCUIT PRODUCES A LOW WHEN A HIGH
INPUT IS PRESENT ON AT LEAST ONE INPUT
TO ALL AND CIRCUITS.

ELECTRICAL DESCRIPTION

THIS ASSEMBLY CONSISTS OF A LOGIC
INVERTER HAVING THREE INPUT OR GATES.
TWO OF THE THREE OR GATES HAVE 3 AND
INPUTS AND THE OTHER HAS A 4 AND INPUT.
THIS CIRCUIT OPERATES WITH INPUT. PULSES
THAT HAVE NOMINAL POSITIVE EXCURSIONS
OF -0.3 VDC AND NOMINAL NEGATIVE EX-
CURSIONS OF -4.5 vDC. THE EXCURSIONS
OF THE OUTPUT SIGNAL ARE THE SAME AS
THOSE GIVEN FOR THE INPUT PULSES.

THE MAXIMUM INPUT CURRENT REQUIRED
IS 7.1mA AT O VDC INPUT. THE CIRCUIT
CAN DRIVE FIVE AND/OR GATES OR SIX
AND GATES.

THE MAXIMUM TURN-ON AND TURNOFF
TIME IS 50 AND 60 NANOSECONDS RESPEC-
TIVELY. :

LOGIC POWER
INPUT OUTPUT PIN 1 2 3 4
HIGH LOW HIGH LOW VOLT G 15 -15 -4.5
ov -4.5 V oV -4.5V | mW - - - -
Figure 3-40. Inverter, Card Type 7002920.
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LOGIC SYMBOL

LOGIC DESCRIPTION

IN THE SET CONDITION, THE OUTPUT AT
PINS 13 AND 6 IS LOWs THE OUTPUT AT
PINS 15 and 8 IS HIGH. IN ORDER TO
SET THE FLIP-FLOP, PINS 9 AND 10, OR
10 AND 12 MUST HAVE A LOW INPUT. IN
THE CLEAR CONDITION, THE OUTPUT AT
PINS 15 AND 8 IS LOW. IN ORDER TO
CLEAR THE FLIP-FLOP, PINS 14 AND 7,
OR 14 AND 5 MUST HAVE A LOW INPUT. A
LOW INPUT TO PIN 11 WILL ALSO CLEAR
BOTH FLIP-FLOPS.

ELECTRICAL DESCRIPTION

THIS ASSEMBLY CONSISTS OF TWO
LOGIC FLIP-FLOP CIRCUITS. ONE SIDE
OF EACH FLIP-FLOP IS A TWO-INPUT AND
GATE; THE OTHER SIDE IS AN OR GATE
HAVING A TWO-INPUT AND GATE AND A
SINGLE-INPUT AND GATE. ONE INPUT PIN
OF EACH AND GATE IS COMMON INPUT TO
BOTH FLIP-FLOP CIRCUITS. THE CIRCUIT
OPERATES WITH A NOMINAL POSITIVE EX-
CURSION OF 0O-VDC AND A NOMINAL NEGA-
TIVE EXCURSION OF -4.5 VDC. THE EX-
CURSIONS OF THE QUTPUT SIGNALS ARE
THE SAME AS THE INPUT SIGNALS.

THE MAXIMUM CURRENT REQUIRED FOR A
SINGLE INPUT PIN IS 7.1mA or 14.2mA
FOR A COMMON INPUT PIN AT O-VDC INPUT.
EACH OUTPUT IS CAPABLE OF DRIVING FOUR
AND LOGIC CIRCUITS PLUS AN INDICATOR
DRIVER, OR FOUR AND/OR LOGIC CIRCUITS
PLUS AN INDICATOR DRIVER.

THE MAXIMUM TURN-ON AND TURNOFF
TIMES PER LOGIC CIRCUIT ARE 50 AND 60
NANOSECONDS RESPECTIVELY.

LOGIC POWER
INPUT OUTPUT PIN 1 2 3 4
HIGH LOW HIGH LOW VOLT G 15 -15 -4.5
oV -4.5V oV -4.5V | mi - 132 375 96

Figure 3-41. Flip-Flop, Card Type 7002930.
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LOGIC SYMBOL

LOGIC DESCRIPTION

WHEN THE INPUT IS A LOW, THE OUT-
PUT IS A HIGH. WHEN THE INPUT IS A
HIGH, THE OUTPUT IS A LOW.

ELECTRICAL DESCRIPTION

THE CIRCUIT OPERATES WITH INPUT
PULSES THAT HAVE POSITIVE EXCURSIONS
BETWEEN 0.0-VDC AND -0.5 VDC, AND
NEGATIVE EXCURSIONS. BETWEEN -3.6 VDC
AND -5.4 VDC.

THE CIRCUIT REQUIRES AN INPUT CUR-
RENT OF 1mA THE CURRENT HANDLING
CAPABILITY OF THE OUTPUT STAGE IS
180mA AT -24 VDC.

LOGIC POWER
;NPUT OUTPUT PIN 1 2 3 4
HIGH LOW | HIGH LOW VOLT G 15 -15 -4.5
ov -4.5 V GROUND OPEN mW - 280 - 140

Figure 3-42. Amplifier Driver, Card Type 7002940.
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LOGIC SYMBOL

WHEN ALL INPUTS ARE HIGH, THE OUT- THE CIRCUIT CONSISTS OF TWO
A LOW. WHEN ANY ONE INPUT IS 3-INPUT AND ONE 2-INPUT OR INVERTER

PUT IS

LOGIC DESCRIPTION

A LOW, THE OUTPUT IS A HIGH.

ELECTRICAL DESCRIPTION

CIRCUITS. EACH INVERTER HAS ONE OUT-
PUT PIN.

THE CIRCUIT OPERATES WITH INPUT
PULSES THAT HAVE NOMINAL POSITIVE EX-
CURSIONS OF -0.3 VDC AND NOMINAL NEG-
ATIVE EXCURSIONS OF -4.5 VDC.

THE MAXIMUM INPUT CURRENT REQUIRED
IS 6.85mA AT O-VDC INPUT.

THE MAXIMUM TURN-ON AND TURNOFF
TIME IS 50 AND 60 NANOSECONDS RESPEC-

TIVELY.
LOGIC POWER
INPUT OUTPUT PIN 1 2 3 4'
HIGH LOW HIGH LOW VOLT G 15 -15 -4.5
ov -4,5 V ov -4.5V | mW - - - -
Figure 3-43. Inverter, Card Type 7002990.
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LOGIC SYMBOL

LOGIC DESCRIPTION

ELECTRICAL DESCRIPTION

THE CAPACITORS ON THIS CIRCUIT CARD N/A
CONNECT TO THE VOLTAGE BUSSES AS SHOWN
ABOVE. THE CHASSIS MAPS SHOW WHERE
THESE CIRCUITS ARE LOCATED.
LOGIC POWER
INPUT QUTPUT PIN 1 2 3 4
HIGH LOW HIGH LOW VOLT G 15 -15 -3
mi - - - -
Figure 3-44. Capacitor Assembly, Card Type 7003180.
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- LOGIC DESCRIPTION

THE CIRCUITS OF THIS CARD ARE
SINGLE-SHOT MULTIVIBRATORS USED AS
PULSE SHAPERS, ACTUATED BY LOW-TO-HIGH
TRANSITIONS AT THE INPUT. WHEN THE
INPUT CHANGES FROM LOW TO HIGH, THE
OUTPUT GOES TO LOW FOR A PERIOD OF 180
TO 300 NANOSECONDS AND THEN RETURNS TO
THE NORMAL HIGH.

ELECTRICAL DESCRIPTION

THIS CIRCUIT OPERATES WITH INPUT
PULSES THAT HAVE EXCURSIONS OF 0.0-VDC
T0 -0.5 VDC, AND -3.6 VDC TO -5.4 VDC.
THE OUTPUT PULSES HAVE EXCURSIONS OF
0.0-vDC TO -0.3 VDC, AND -4.7 VDC TO
-5.6 VDC.

LOGIC POWER
INPUT OUTPUT PIN 1 2 3 4
HIGH LOW HIGH LOW VOLT G 15 -15 -4.5
ov -4.5 V ov -4.5 V | mW - - - -

Figure 3-45. Amplifier Driver, Card Type 7003290.
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LOGIC DESCRIPTION

THIS PRINTED-CIRCUIT MODULE HAS ONE
BASIC CIRCUIT WITH SEVERAL APPLICA-
TIONS. THIS CIRCUIT PRIMARILY FUNC-

- TIONS AS A TIME DELAY OR SINGLE SHOT.

NOTE
INPUT PINS 12 AND 13 CAN BE
INTERCHANGED.

A (DELAY). A HIGH INPUT WILL PRO-
DUCE A DELAYED LOW OUTPUT. A LOW IN-
PUT WILL PRODUCE A HIGH OUTPUT BUT NOT
EFFECTIVELY DELAYED.

B (SINGLE SHOT). A HIGH INPUT WILL
PRODUCE A HIGH OUTPUT, AND AFTER THE
DELAY TIME, WILL BECOME LOW AGAIN.

C (SINGLE SHOT). SAME AS APPLICA-
TION B EXCEPT THE HIGH OUTPUT CAN BE
INHIBITED BY A HIGH INPUT ON PIN 5.

D (SINGLE SHOT). SAME AS APPLICA-
TION B EXCEPT INPUT PIN 11 IS A RE-
SISTOR-CAPACITOR NETWORK WHICH WILL
-ACCEPT ONLY A LOW-TO-HIGH TRANSITION,
AND A HIGH INPUT ON PIN 5 WILL PRO-
DUCE A LOW OUTPUT REGARDLESS OF THE
STATE OF THE DELAY.

ELECTRICAL DESCRIPTION

THIS CIRCUIT OPERATES WITH INPUT
PULSES THAT HAVE EXCURSIONS OF 0,0-VDC
T0 -0.5 VDC, AND -3.6 VDC TO -5.4 VDC.
THE OUTPUT PULSES HAVE EXCURSIONS OF
0.0-vDC TO -0.3 VDC, AND -4.7 vDC TO
-5.6 VDC.

- LOGIC POWER
INPUT OouTPUT PIN 12 3 4
HIGH LOW HIGH LOW VOLT G 15 -15 -4.5
ov -4.5 V ov -4.5V | mW - 217 317 45

Figure 3-46.
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APPLICATION C

LOGIC

LOGIC DESCRIPTION

THIS PRINTED-CIRCUIT MODULE HAS ONE
BASIC CIRCUIT WITH SEVERAL APPLICA-
TIONS. THIS CIRCUIT PRIMARILY FUNC-
TIONS AS A TIME DELAY.

NOTE

INPUT PINS 12 AND 13 CAN BE
INTERCHANGED .

APPLICATION A. A HIGH INPUT WILL
PRODUCE A DELAYED LOW OUTPUT. A LOW
INPUT WILL PRODUCE A HIGH QUTPUT BUT
NOT EFFECTIVELY DELAYED. A HIGH ON
INPUT PIN 5 WILL PRODUCE A LOW OUT-
PUT REGARDLESS OF THE STATE OF THE
DELAY.

APPLICATION B. A HIGH INPUT WILL
PRODUCE A HIGH OUTPUT AND AFTER THE
DELAY TIME WILL BECOME LOW AGAIN.

APPLICATION C. SAME AS APPLICA-
TION B EXCEPT THE HIGH OUTPUT CAN BE
INIHIBITED BY A HIGH INPUT ON PIN 5.

APPLICATION D. SAME AS APPLICA-
TION B EXCEPT INPUT PIN 11 IS A RE-
SISTOR-CAPACITOR NETWORK WHICH WILL
ACCEPT ONLY A LOW-TO-HIGH TRANSITION.

13 10 12
L
1k .
15 ~::6
14 :
APPLICATION D
SYMBOL
APPLICATION A
0 to -0,4V
INPUT
- =236V to -5.4V
@ »+7q B
0 tO "004 V
OUTPUT
-4,05 V to
-4,95 V

APPLICATIONS B, C, & D

0 to 0.4V

INPUT

____:3.6 to =5,4V

<€ *Td

0to-0.4V

OUTPUT

-4.05 V to
-4 095 V

#Td = R7 CCW 16.5 ms
R7 CW 1.2 ms

Figure 3-47. Time Delay, 1.5 to 15 msec, Card Type 7003580.
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LOGIC SYMBOL

LOGIC DESCRIPTION

WHEN THIS CIRCUIT IS QUIESCENT,
PINS 6 AND 8 ARE AT GROUND POTENTIAL
(0.0-VDC).

WHEN A NEGATIVE VOLTAGE IS APPLIED
T0 PIN 6, PIN 8 GOES NEGATIVE FOR THE
LENGTH OF THE DELAY. WHEN THE DELAY
TIME EXPIRES, THE OUTPUT RETURNS TO
GROUND POTENTIAL. THE DELAY TIME IS
ADJUSTABLE FROM 35 TO 145 MILLI-
SECONDS.

ELECTRICAL DESCRIPTION

THIS CIRCUIT OPERATES WITH INPUT
PULSES THAT HAVE POSITIVE EXCURSIONS
BETWEEN 0.0-VDC AND -0.4 VDC, AND
NEGATIVE EXCURSIONS BETWEEN -3.8 VDC
AND -5.2 VDC. THE EXCURSIONS OF THE
OUTPUT VOLTAGE PULSES ARE THE SAME AS
THOSE GIVEN FOR THE INPUT PULSES.

LOGIC POWER
INPUT . OUTPUT PIN 1 2 3 4
HIGH LOW HIGH LOW VOLT G 15 -15 -4.5
ov -4.5 ¥ ov -4.5 V | mi - - - -

Figure 3-48. Time Delay, Card Type 7105470.
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Table 3-2.
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External Function Word Format

START READ

READ

KEYBOARD

INPUT CONTROL ENABLE

PUNCH

OUTPUT CONTROL ENABLE

PRINT

N
)

[Z)
&

N
@

N
s

N
-]

MEANING

e e OO O O

- 0O

— O =

O = O

o

Ignore bits 1 and 2; status of output devices
remains unchanged.

Enable output: perform function specified by bits
1 and 2.

- 0O = O

Disable printer and disable tape perforator.
Enable printer and disable tape perforator.
Enable tape, perforator and disable printer.

Enable tape perforator and enable printer.

Ignore bits 4,-5, and 6; status of input devices
remains unchanged.

Enable input; perform function specified by bits
4, 5, and 6.

Disable keyboard and disable paper tape reader.
Enable keyboard and disable paper tape reader.

Enable paper tape reader and disable keyboard.

Not used.

Not used.

Not used.

Enable paper tape reader, start read operation, and
disable keyboard.

Not used.
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is inverted by 36D00, and enables 40D00
to produce another EF REQ. The 70 msec
high from 36D00 is routed to figure 5-6
on the Tow when EF REQ EN line, dis-
abling the gate used for clearing START
READ F/F OXDOO (5-6, 6C) when the tape
head is up.

3-66. PRINTER OPERATION, GENERAL. For
on-line printer operations, the computer
sends an external function word of 003,
(013, clears input functions) to the 1/0
Console (refer to figure 3-50 and ref-
erenced logic diagrams). When the 1/0
Console receives the EF word, the PRINT
F/F is set, PRINT indicator 1it, and
power applied to the printer motor.
After a half-second delay, the PRINTER
READY F/F is set, the output register
cleared, and an output data request
(ODR) is sent to the computer. The se-
quence of events is described in the
following steps.

a. The computer detects the ODR,
places data from an assigned memory lo-
cation on its output data lines (2°
through 27) and transmits an output data
acknowledge to the I/0 Console.

b. Upon detecting the output data
acknowledge from the computer, I/0 Con-
sole control circuits gate the on-line
ASCII coded data to the output register,
drop the output data request (ODR), and
initiate the serializer logic circuits.
The serializer first sends a start pulse
(space); serially gates the contents of
the output register (bit by bit); and
finally sends a stop pulse (mark) to the
printer.

c. The printer then prints the char-
acter represented by the 7-bit ASCII
code received from the I/0 Console.

d. Control circuits in the I/0 Con-
sole clear the output register and send
another ODR to the computer. The action
continues until the computer output buf-
fer is empty or until the printer is
deactivated by the computer program.
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e. After data transmission is com-
plete the program should deactivate the
printer by sending an EF word of 001,
(011, to master clear) to the I/0 Con-
sole.

f. The printer operation can be
stopped by depressing the PRINT CLEAR
pushbutton, by depressing the MASTER
CLEAR pushbutton or by the computer
program.

3-67. PRINTER OPERATION, DETAILED. Re-
fer to operational sequence flow diagram
figure 3-50 and the referenced logic
diagrams for the following discussion of
printer operations. Steps 1 through 8
and 19 through 30 of the operational
sequence flow diagram are applicable to
printer operation.

3-68. External Function Acknowledge
Enable. The EF acknowledge from the
computer produces a 2usec high from
19001 (5-5, 4B). This high is inverted
by 20002 (5-5, 5C) to partially enable
the set and clear sides of the PRINT F/F
0Xpol (5-6, 7C).

3-69. External Function Word Conversion
and Translation. For printer operation,
an external function word of 003, (or
013,) is received from the compu%er by
the 20GXX gates (5-11 and 5-12). Active
bits 2° and 2! are converted to I/0 Con-
sole logic low levels (-4.5 VDC) by
gates 20G00 (5-11, 3B) and 20G01 (5-

11, 4B) and routed to figure 5-6 as the
Tow when OUTPUT DEVICE and low when SET
PRINT F/F signals respectively.

3-70. SET PRINT F/F and Start Printer
Motor. On figure 5-6, the low when OUT-
PUT DEVICE signal further enables the
set and clear sides of PRINT F/F OXDO1
(5-6, 7C). The low when SET PRINT F/F
fully enables the set side of PRINT F/F
while disabling the clear side through
inverter 30D01 (5-6, 7B). With PRINT
F/F 0OXDOl set, the high from the clear
side Tights the PRINT indicator switch
(DS24). This high is inverted to a Tow
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EFRTO
COMPUTER

ENABLE
KEYBOARD
CIRCUITS

ENABLE
READER
CIRCUITS

GATE WORD
TO REGISTER
18G00 AND
19G00

15

OPERATION

COMPUTER PRINTER

ESTABLISH

EF BUFFER

o ENABLE

COMPUTER OPERATION ENABLE
SENDS EF WORD o3y CIRCUITS
AND EF ACK

Figure 3-49. On-Line Control Circui
Operational Flow Sequence Diagram.ts‘

3-55/(3-56 blank)



SE640-AZ-MMM-010

DETECT
FLYWHEEL
5 N K2 i 15 | synceuLse
APPLY POWER 29E00
FIG.513 is2)
1
INITIATE
6 05 pisec
DELAY
INITIATE
% 10 msec
DELAY
2 52002
(55)
12
"
3
7
10 CLEAR PRINT . SET PUNCH
F OXD01 o F/F 0XD02
©6) ®5) SETPUNCH
18 | Reaby
FIF OXEOT
SET PRINTER 52)
8
SET PRINT 1 | EneRoize ki
4 F/F OXDO1 APPLY POWER
FIG.56 (513)

Figure 3-50. 1/0 Console Operational
Sequence Flow Diagram
(Sheet 1 of 4),

3-57/(3-58 blank)



GENERATE
opR

56E00
(52}

SET ENABLE
PRINT
[

(52)

INITIATE
SERIALIZER

&7)

SE64D-AZ-MMM-010

CLEAR SERIAL

GENERATE

% | 12eR READY 31 | oom
0XHOO 56E00
(58) ©2)
2%
32
33
%
CLEAR ENABLE SET TAPE
INT FEED F/F
7 | rrr oxeoz 1 oxeoo
52 52l
sET
28 | SERIALIZER DROP ODR
ReaDV FIF 56£00
(58) (52)

% a
Y
INITIATE
37 | 4msec DELAY
51800 L
&2l
GATE DATA
3 | TOPUNCH
9600
511
39
CLEAR TAPE
40 | FeED FE

oxeno
52

Figure 3-50. 1/0 Console Operational
Sequence Flow Diagram
(Sheet 2 of 4).
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SET KEYBOARD
AND DISABLE
READER

2800 56

ENK2
APPLY POWER
TO PRINTER
(513)

CLEAR OUTPUT
REGISTER
30600

(5.11)

CLEAR KB DATA
F/F OXHO?
571

I

INITIATE
SERIALIZER

SET KB DATA
F/F OXHO1
% | me.21s
i57)
55
%
GENERATE
10R
5 | soroz
64)
58

SE640-AZ-MMM-010

ENERGIZE K3
5 | APPLYPOWER
TO READER
Y (513)
INITIATE
67 | 05
DELAY 19F00
0 54)
68
SET READ
69 READY F/F
54)
SETSTART
85 READ FiF
0XD00 n

(58)

Figure 3-50. 1/0 Console 0

perational
Sequence Flow Diagram
(Sheet 3 of 4),
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n

n

7

GATE DATA TO
INPUT REGISTER
17100

(59)

44F01
54)

GENERATE
iDR

BOF02

(5-4)

INITIATE 2 msec
DELAY

30F01

(54)

DROP
iDR
50F02
(54)

SE640-AZ-MMM-010

CLEAR READER
INPUT REQ
71 | ENABLE F/F
OXFO1

(5-4)

l

ADVANCE
TAPE
K
8 a4F01
{5-4)

INITIATE

0.2 usec DELAY
27F01

(5-4)

il

80

CLEAR INPUT

81 REGISTER
30100
(5-8)

82

SET READER
INPUT REQ

ENABLE
F/F OXFO1
(5-4)

CLEAR INPUT
REGISTER

" 30100

(5-9)

85 TAPE

Figure 3-50. 1/0 Console Operational
Sequence Flow Diagram
(Sheet 4 of 4),
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by 50001 (5-6, 8B) to initiate the START
PRINTER signal from 53D01 (5-6, 8C),
which goes to energize PRINTER relay K2
(5-13, 4C). When K2 is energized, it
completes a 115-VAC 60-Hz path to the
keyboard/printer input A7P1-Z and starts
the printer motor.

3-71. Set PRINTER READY F/F After 0.5
Second Delay. The low from the set side
of PRINT F/F 0XDO1 (5-6, 7C) is inverted
to a high by 55D01 (5-6, 7D), removing
the Tow when CLR PRINT RDY signal line
from the clear side of PRINTER READY F/F
OXEO3 (5-2, 6B). The low when EN SET
PRINTER RDY from the set side of PRINT
F/F 0XDO1 (5-6, 7C) partially enables
PRINTER READY F/F OXEO3 (5-2, 6B). The
Tow from 50001 (5-6, 8B), which occurs
when PRINT F/F OXDO1l (5-6, 7C) is set,
enables time delay 52D01 (5-6, 8C) which
produces a high output after a 0.5 sec-
ond delay.
by 54D01 (5-6, 8C) to produce a low when
EN SET PRNTR RDY signal delayed 0.5 sec-
ond from the initiation of the printer
operation. This delayed signal is used
as the final enable for setting PRINTER
READY F/F OXEO3 (5-2, 6B).

3-72. Clear Output Register. Since
TAPE FEED F/F OXEOO (5-2, 4C) is clear
at this time, the Tow from its clear
side partially enables gate 53E00 (5-2,
6D). Time delay 51E00 (5-2, 3C) is nor-
mally outputting a low which further
enables 53E00. Gate 53E00 is fully en-
abled by the low from inverter 52E02,
which is present at all times except
when ENABLE PRINT F/F OXEO2 is set dur-
ing printer operations. Enabling 53E00
produces a high output which is inverted
by 57E00 (5-2, 8C) and routed as the Tow
when CLEAR OUTPUT REG signal to inverter
29G00 (5-11, 8B). The high from 29G00
is amplified by 30G00 (5-11, 8B) and
used to clear output register flip-flops
(5-11 and 5-12).

3-73. Generate Output Data Request.

The high from 53E00 (5-2, 6D) partially
enables gate 54E00 (5-2, 6C). With
PUNCH F/F 0XD02 (5-5, 5D) clear, the low

The 52D01 output is inverted .

when CLR PUNCH READY signal from its
clear side partially enables 50E02 (5-2,
6B). A second enable for 50EQ2 is the
Tow when ENABLE signal from 37D00 (5-6,
4D) which is present at all times except
during keyboard operations. Gate 50EQ2
is fully enabled by the low from the set
side of PRINTER READY F/F OXE03 (5-2,
6B). The high from 50E02 provides the
final enable for 54E00 whose low output
is used to partially enable OUTPUT REQ
generator 56E00 (5-2, 7C). A low when
EN REQ signal from 71H21 (5-8, 3C) is
present at all times when the serializer
is inactive. This signal is inverted by
71H22 (5-2, 7B), reinverted by OR gate
54E01 (5-2, 7C), and applied as a par-
tial enable for 56E00 (5-2, 7C). The
final enable for 56E00 is the low when
EN REQ from the clear side of OFF-LINE
F/F 0OXDO3 (5-5, 6D), which is present
during all on-line operations. When
56E00 is enabled, it generates an OUT-
PUT REQ signal for transmittal to the
computer. The output data request (ODR)
is detected by the computer. The com-
puter places ASCII-coded data from an
assigned memory location on its output
lines (2° through 27) and transmits an
output data acknowledge (0D ACK) to the
I/0 Console.

3-74. Set ENABLE PRINT F/F, Remove ODR,
and Gate Data to Output Register. The
0D ACK from the computer is converted to
a low console logic level (-4.5 VDC) by
47E04 (5-3, 3B) to enable gate 48E04
(5-3, 3C) since the low when COPY ena-
bling signal is present during all on-
line operations. - The high from 48E04 is
inverted to a low by 51E04 (5-3, 3C) to
partially enable 53E04 (5-3, 3D). The
Tow from 51E04 is also routed through
52E04 (5-3, 3C), which allows 53E04 to
be fully enabled for 2usec. The 53E04
output is a 2usec low when GATE OUTPUT
DATA signal which is used to partially
enable setting ENABLE PRINT F/F OXEO2
(5-2, 5C). The set side of ENABLE PRINT
F/F OXEO2 is fully enabled by the Tow
from the set side of PRINTER READY F/F
OXEO03 (5-2, 6B). With OXEO2 set, the
Tow from its set side partially enables
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50E06 (5-2, 5C). Gate 50E06 is fully
enabled by the low on the high when KB
signal 1ine from 37D00 (5-6, 4C) which
is present at all times except during
keyboard operations. The high from
50E06, along with the high from the
clear side of ENABLE PRINT F/F OXEO2,
removes all low inputs to 51E02 causing
it to produce a Tow output. The low is
inverted by 52E02 (5-2, 6C) whose high
output disables 53E00 (5-2, 6D). The
Tow from 53E00 is inverted by 57EQ0
(5-2, 8C), removing the Tow when CLR
OUTPUT REG signal from its output line.
The Tow from 53E00 also disables 54E00
(5-2, 6C), preventing generation of an
OUTPUT REQ signal. The 2usec low when
GATE OUTPUT DATA signal from 53E04 (5-3,
3D) is also used to fully enable 19G00
(5-11, 7B) since the low when COPY ena-
bling signal is present during all on-
Tine operations. The low from 19G00
gates the on-line data into the output
register flip-flops OXGOO through OXGO7
(5-11 and 5-12).

3-75. Enable Serializer. The high from
50E06 (5-2, 5C) is routed as the high
when INIT SERIALIZER signal to figure
5-7 where it is inverted by three sepa-
rate circuitss 71HO0 (5-7, 8C), 72H00
(5-7, 5B) and 74H00 (5-7, 5B). The Tlow
from 71H00 partially enables 71H01 (5-7,
8C). The low from 72HO0 partially en-
ables individual AND gates for bits 0,
1, and 2, each of which provide inputs
to OR gate 72H01 (5-7, 4B). This Tow
also partially enables bit 3 AND gate

- 73H00 (5-7, 3B). The Tow from 74HO0 is
routed to figure 5-8, on the low when
INIT SERIALIZER signal line where it
partially enables individual AND gates
for bits 5 and 6 and the parity bit,
each of which provide inputs to OR gate
75H00 (5-8, 5C). The low when INIT SER-
IALIZER signal also partially enables
bit 4 AND gate 74HO1 (5-8, 7C). The
clear side output from output register
flip-flops OXGOO through OXGO6 (figures
5-11 and 5-12) are routed to figures 5-7
and 5-8 to enable or disable their re-
spective AND gates, depending upon the
bit configuration of the stored ASCII
code.
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3-76. Initiate Serializer, Clear SER-
IALIZER READY F/F and Disable EFR. Gate
71H01 (5-7, 7C) is fully enabled by the
Tow when SERIAL CONVERTER READY line. A
low is present on this 1ine at all times
except when SERIALIZER READY F/F OXHOO
(5-8, 3C) is cleared. When 71HO1 is
enabled, its low output is delayed 2usec
by circuits 74H61 (5-7, 7C) and 74H62
(5-7, 7D) and routed to figure 5-8 to
clear SERIALIZER READY F/F OXHOO (5-8,
3C). With SERIALIZER READY F/F OXHOO
cleared, the high on the lTow when SERIAL
CONVERTER READY output disables 71HO1
(5-7, 7C). Gate 71HOl therefore pro-
duces a low output whenever it is en-
abled. This 2usec negative pulse from
71HO1 initiates the serializer action
necessary for keyboard/printer opera-
tions. The high on the Tow when SERIAL-
IZER CONVERTER READY line from the set
side of SERIALIZER READY F/F OXHOO (5-8,
3C) also goes to disable 40D00 (5-5,
3C), preventing generation of external
function requests (EF REQ signals) while
the serializer is in operation.

3-77. Basic Serializer Operations. Re-
fer to figure 3-51 during the following
discussion of serializer delay line op-
erations. When 71HO1 (5-7, 7C) is en-
abled, its 2usec low output is stretched
to 9.09 msec by 71H02 (5-7, 7D) and in-
verted by 71H03 (5-7, 7A). When the
positive pulse from 71HO3 terminates
(goes negative), 71H04 (5-7, 7B) will
produce a 9.09 msec output pulse which
is delayed by 9.09 msec from the initia-
tion of the serializer. In this manner,
the 9.09 msec negative pulse travels

- down the delay line consisting of cir-

cuits 71H03 through 71H20. Each stage
of the inverter-delay circuit delays the
pulse an additional 9.09 msec.

NOTE

Each delay stage consists of an
input inverter (2070 card) and a
time delay (2821 card). The in-
verters have odd number designa-
tions and the time delays are
designated by even numbers.

N
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3-78. Generation of Data to Printer
Signals. In the normal state, gate
72H02 (5-7, 6C) is fully enabled since
all inputs are low. Its high output is
inverted to a low by 72H03 (5-7, 6C)

causing a constant data to printer mark

signal from 72H04 (5-7, 6C).

3-79. Start. When the serializer is
initiated, the positive pulse from 71HO3
(5-7, 7A) occurs during the first 9.09
msec, which is the time frame of the
start pulse. Refer to figure 3-51 for
an example of the pulse train configura-
tion. This 9.09 msec high disables
72H02 (5-7, 6C) whose low output is in-
-verted by 72H03 (5-7, 6C) to generate a
DATA to PRINTER space signal from 72H04
(5-7, 6D) during the start pulse time
frame.

3-80. Bit 0. The output of 71H04 (5-7,
7B) is a negative 9.09 msec pulse de-
layed 9.09 msec from the initiation of
the serializer. This negative pulse
enables bit O of the AND gate, which is
fully enabled or disabled at this time,
depending upon the state of output reg-
ister F/F OXGOO (5-11, 3C).

a. If F/F 0XGoO (5-11, 3C) is
cleared (contains a space), the low on
its clear side fully enables bit O AND
gate of 72H01 (5-7, 4B) causing a high
output from OR gate 72HO1 (5-7, 4B).
This high disables 72H02 (5-7, 6C),
causing a DATA to PRINTER space signal
from 72H04 (5-7, 6C) during DO time
frame (figure 3-51).

b. If F/F OXGOO (5-11, 3C) is set
(contains a mark), the high on its clear
side will not enable bit O of the AND
gate part of 72H01 (5-7, 4B), causing a
low from the OR gate part of 72HO1.

This Tow keeps 72H02 (5-7, 6C) enabled,
causing a DATA to PRINTER mark signal
from 72H04 (5-7, 6C) during DO time
frame.

3-81. Bit 1. The output from 71H06
(5-7, 6B) is a negative 9.09 msec pulse
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delayed 18.18 msec from the initiation
of the serializer. This negative pulse
bit 1 AND gate is fully enabled or dis-
abled during this time frame, depending
upon the state of output register F/F
0XG01 (5-11, 4C). The remaining opera-
tions in the generation of a DATA to
PRINTER space or mark for bit 1 are sim-
ilar to those described in paragraph
3-80, steps a. and b., with the follow-
ing exceptions.

a. Output register F/F OXGO1 (5-11,
4C) and bit 1 of the AND gate part of
72H01 (5-7, 4B) are referenced.

b. The DATA to PRINTER signal from
72H04 (5-7, 6C) occurs during D1 time
frame (figure 3-51).

3-82. Bit 2. The output from 71HO8
(5-7, 5B) is a negative 9.09 msec pulse
delayed 27.27 msec from the initiation
of the serializer. This negative pulse
enables bit 2 AND gate, which is fully
enabled or disabled during this time
frame, depending upon the state of out-
put register F/F OXG02 (5-11, 6C). The
remaining operations in generating a
DATA to PRINTER space or mark for bit 2
are similar to those described in para-
graph 3-80, steps a. and b., with the
following exceptions.

a. Output register F/F OXGO2 (5-11,
6C) and bit 2 of the AND gate part of
72H01 (5-7, 4B) are referenced.

b. The DATA to PRINTER signal from
72H04 (5-7, 6C) occurs during D2 time
frame (figure 3-51).

3-83. Bit 3. The output from 71H10
(5-7, 3B) is a negative 9.09 msec pulse
delayed 36.36 msec from the initiation
of the serializer. This negative pulse
enables bit 3 AND gate 73H00 (5-7, 3B),
which is fully enabled or disabled dur-
ing this time frame, depending upon the
state of bit 3 output register F/F 0XG03
(5-11, 7C).
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a. If F/F OXGO3 is cleared (contains
a space), the Tow on its clear side
fully enables bit 3 AND gate 73H00 (5-7,
3B) whose high output disables 72H02
(5-7, 6C), causing a DATA to PRINTER
space signal from 72H04 (5-7, 6C) during
D3 time frame.

b. If F/F OXGO3 (5-11, 7C) is set
(contains a mark), the high on its clear
side disables bit 3 AND gate 73H00 (5-7,
3B) whose Tow outputs keep 72H02 en-
abled causing a DATA to PRINTER mark
signal from 72H04 (5-7, 6C) during D3
time frame (figure 3-51).

3-84. Bit 4. The output from 72H12
(5-8, 8B) is a negative 9.09 msec pulse
delayed 45.45 msec from initiation of
the serializer. This negative pulse
enables bit 4 AND gate 74H01 (5-8, 7C),
which is fully enabled or disabled dur-
ing this time frame, depending upon the
state of bit 4 output register F/F 0XGO4
(5-12, 3C). The remaining operations in
generating a DATA to PRINTER space or
mark for bit 4 are similar to those de-
scribed in paragraph 3-83, steps a. and
b., with the following exceptions:

a. Output register F/F 0XG04 (5-12,
3C) and bit 4 AND gate 74H01 (5-8, 7C)
are referenced.

b. The DATA to PRINTER signal from
72H04 (5-7, 6C) occurs during D4 time
frame (figure 3-51).

3-85. Bit 5. The output from 71H14
(5-8, 6B) is a 9.09 msec negative pulse
delayed 54.54 msec from the initiation
of the serializer. This negative pulse
enables bit 5 AND gate, which is fully
enabled or disabled during this time
frame, depending upon the state of bit 5
output register F/F OXGO5 (5-12, 4C).

a. If F/F OXGO5 (5-12, 4C) is
cleared (contains a space), the low on
its clear side fully enables bit 5 of
the AND gate part of 75H00 (5-8, 5C).
This high disables 72H02 (5-7, 6C),
causing a DATA to PRINTER space signal
from 72H04 (5-7, 6C) during D5 time
frame (figure 3-51).

b. If F/F OXGO5 (5-12, 4C) is set
(contains a mark), the high on its clear
side disables bit 5 AND gate (5-8, 6C)
causing a low from OR gate 75H00 (5-8,
5C). This low keeps 72H02 (5-7, 6C)
enabled, causing a DATA to PRINTER mark
signal from 72H04 (5-7, 6C) during D5
time frame.

3-86. Bit 6. The output from 71H16
(5-8, 5B) is a negative 9.09 msec pulse

.delayed 63.63 msec from the initiation

of the serializer. This negative pulse
enables bit 6 AND gate which is fully
enabled or disabled during this time
frame, depending upon the state of out-
put register F/F 0XG06 (5-12, 6C). The
remaining operations in generating a
DATA to PRINTER space or mark for bit 6
are similar to those described in para-
graph 3-85, steps a. and b., with the
following exceptions.

a. Output register F/F 0XGO6 (5-12,
6C) and bit 6 of the AND gate part of
75H00 (5-8, 5C) are referenced.

b. The DATA to PRINTER signal from
72H04 (5-7, 6C) occurs during D6 time
frame (figure 3-51).

3-87. Parity Pulse. The output from
71H18 (5-8, 3B) is a negative 9.09 msec
pulse delayed 72.72 msec from the initi-
ation of the serializer. This negative
pulse fully enables 75H00 (5-8, 5C)
whose high .output disables 72H02 (5-7,
6C), causing DATA to PRINTER space sig-
nal from 72H04 (5-7, 6C) during parity
time frame (figure 3-51).

3-88. Stop Mark. The parity pulse is
not used, however, when it terminates
(81.81 msec after initiation of the ser-
jalizer) gate 75H00 (5-8, 5C) is dis-
abled. The low from 75H00 enables 72H02
(5-7, 6C) causing a DATA to PRINTER mark
signal from 72H04 (5-7, 6C). This mark
represents the stop signal for the char-
acter being received from the computer,
and will remain on the DATA to PRINTER
signal line until the next printer or
keyboard operation is performed.
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3-89. Set SERIALIZER RDY F/F and Clear
ENABLE PRINT F/F. The output of 71H20
(5-8, 3C) is a negative 18.18 msec pulse
delayed 81.81 msec from the initiation
of the serializer (figure 3-51). This
low sets SERIALIZER RDY F/F OXHOO (5-8,
3C) and clears ENABLE PRINT F/F OXEO2
(5-2, 5C). The 18.18 msec low from
71H20 (5-8, 3B) is also inverted to a
high by 71H21 (5-8, 3C) and routed on
the low when EN REQ line to figure 5-2,
where it is inverted by 71H22 (5-2, 7B)
and reinverted by 54E01 (5-2, 7C) to
disable 56E00 (5-2, 8C), preventing gen-
eration of an OUTPUT REQ signal during
the 18.18 msec stop pulse time frames.
With OXHOO (5-8, 3C), the low when
SERIAL CONVERTER READY signal on its set
side output partially enables 40000
(5-5, 3C) permitting further EF REQ sig-
nals to be generated. The low when
SERIAL CONVERTER READY signal from the
set side of OXHOO also partially enables
71H01 (5-7, 8C) in preparation for re-
ceiving the next character transmission
from the computer.

3-90. Clear Output Register. With
ENABLE PRINT F/F OXEO2 (5-2, 5C)
cleared, the high from its set side dis-
ables 50E06 (5-2, 5C), since high when
KB enable for this gate contains a low
at all times except during keyboard op-
erations. The Tow from 50EQ6 is in-
verted by 51E02 (5-2, 6B) and reinverted
by 52E02 (5-2, 6B) to partially enable
gate 53E00 (5-2, 6D). Since TAPE FEED
F/F OXEOO (5-2, 4C) is clear, the Tow
from its clear side further enables
53E00. Gate 53E00 is fully enabled by
the Tow from time delay 51E00 (5-2, 3C),
which is present at all times except
during certain punch operations. The
high from 53E00 is inverted by 57EQ0
(5-2, 8C) and routed as the low when
CLEAR OUTPUT REG signal to inverter
29600 (5-11, 8B). The high from 29G00
is amplified by 30G00 (5-11, 8B) and
used to clear the output register flip-
flops (5-11 and 5-12).

3-91. Generate ODR. The high from
53E00 (5-2, 6C) partially enables 54EQ0
(5-2, 6C). Gate 54E00 is fully enabled
at this time by the high from 50E02
(5-2, 6B), which is present at all times
during printer operations when PRINTER
READY F/F OXEO3 (5-2, 6B) is set. The
Tow from 54EQ0 partially enables OUTPUT
REQ generator 56E00 (5-2, 7C). At the
end of the 18.18 msec stop pulse from
time delay 71H20 (5-8, 3B), the low when
EN REQ signal from inverter 71H21 re-
turns to a low. This low when EN REQ
signal is inverted by 71H22 (5-2, 7B)
and reinverted by 54E01 (5-2, 7B) to
further enable 56E00. OUTPUT REQ gener-
ator 56E00 is fully enabled at this time
by the Tow when EN REQ which is present
during all ON-LINE operations. With
56E00 enabled, an OUTPUT REQ is trans-
mitted to the computer. The output data
request is detected by the computer.

The computer then places ASCII coded
data from an assigned memory 1ocat1on on
its output lines (2° through 27) and
transmits an output data acknowledge to
the 1/0 Console.

NOTE

The remaining printer operations are
listed in the following paragraph.

3-92. Automatic Termination of ON-LINE
Printer Operation. For automatic ter-
mination of printer operations after all
data has been transmitted, the computer
initiates an external function acknowl-
edge and transmits an external function
word of 001g to the I/0 Console. When
this EF ACK and EF word are received by
the I/0 Console, the following sequences
occurs

a. The EF ACK generates a 2usec pos-
itive pulse from 19D01 (5-5, 4B) which
is inverted to a low by 20D01 (5-5, 5B)
and stretched to a 70 msec negative
pulse by 22000 (5-5, 3B). The low from
22D00 is inverted by 36D00 (5-5, 3C),
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disabling 40D00 (5-5, 3C) and preventing
generation of another EF REQ signal for
70 msec after receiving an EF ACK.

b. The 2usec high from 19D01 (5-5,
4B) is inverted by 20002 (5-5, 5C) to
partially enable the set side of PRINT
F/F 0xpol (5-6, 7C). Bit 2° is con-
verted to I/0 Tow logic level (-4.5 VDC)
by gate 20600 (5-11, 3B) and routed to
figure 5-6 as the low when OUTPUT DEVICE
signal to further enable the clear and
set sides of PRINT F/F OXDOl. The ab-
sence of EF word bit 2! provides a high
from 20G01 (5-11, 4B), which is routed
on the low when SET PRINT F/F line to
figure 5-6 where it disables the set
side of PRINT F/F 0XDO1l and is inverted
through 30D01 to fully enable the clear
side.

c. With PRINT F/F OXDOl (5-6, 7C)
cleared, the low from its clear side
extinguishes PRINT indicator (DS 24) and
is inverted to a high by 50D01 (5-6,
8B), which stops the printer motor by
preventing the START PRINTER signal from
53001 (5-6, 8C).

d. The high from the set side of
PRINT F/F 0XDO1 (5-6, 7C) removes the
Tow when EN SET PRNTR RDY enabling sig-
nal to PRINTER READY F/F OXEO3 (5-2,
6B). The high from the set side of
0XDO1 is also inverted by 55D01 (5-6,
7C) to clear OXEO3 (5-2, 6B).

e. With PRINTER READY F/F OXEO3
(5-2, 6B) cleared, the high output from
its set side disables OR gate 50EQ2
(5-2, 6B) and disables the set side of
ENABLE PRINT F/F OXEO2 (5-2, 5C). The
Tow from 50E02 disables 54E00 (5-2, 6C)
whose high output disables 56E00 (5-2,
7C), preventing further generation of
OUTPUT REQ signals.

f. ENABLE PRINT F/F OXEO2 (5-2, 5C)
was cleared by the negative 18.18 msec
Tow when CLR INIT SERIAL from 71H20
(5-8, 3C) when the last data word from
the computer was printed. Since the

high from PRINTER READY F/F OXEO3 is now
holding its set side disabled, OXEO2
(5-2, 5C) will remain cleared until
another printer operation is initiated.

g. With ENABLE PRINT F/F OXEOZ2 (5-2,
5C) cleared, the low from its clear side
is inverted by 51E02 (5-2, 6B), and re-
inverted by 52E02 (5-2, 6C) to partially
enable 53E00 (5-2, 6C). Gate 51E00
(5-2, 3C) is normally outputting a Tow
(except during punch operations) which
further enables 53E00 (5-2, 6C). Gate
53E00 (5-2, 6C) is fully enabled by the
low from the clear side of TAPE FEED F/F
OXEOO (5-2, 4C) (which is present at all
times except during punch operations).
With gate 53E00 (5-2, 6C) fully enabled,
its high output is inverted by 57EQ0
(5-2, 8C), providing the low when CLEAR
OUTPUT REG signal used to clear the out-
put register (figures 5-11 and 5-12).

h. The high from the set side of
ENABLE PRINTER F/F OXEQO2 (5-2, 5C) dis-
ables 50E06, removing its high when SER-
IALIZER signal output to figure 5-7. A
Tow on the high when INIT SERIALIZER
signal line is inverted by 71H00 (5-7,
8C) to disable 71HO1 (5-7, 8C), prevent-
ing further initiation of the serial-
izer. This low is also inverted by
72H00 (5-7, 5B) and 74H00 (5-7, 5B).

The high from 72H00 (5-7, 5B) disables
gates 72H01 (5-7, 8C) and 73H00 (5-7,
3B), causing them to produce low outputs.
The high from 74H00 (5-7, 3B) is routed
to figure 5-8 on the low when SERIALIZER
signal line to disable 74H01 (5-8, 7B)
and 75H00 (5-8, 5B), causing them to
produce low outputs. The low from 74HO1
(5-8, 7B) combines with the lows from
72H01 (5-7, 4C) and 73H00 (5-7, 3C) to
partially enable 72H02 (5-7, 6C). The
Tow from 75H00 (5-8, 5C) further enables
72H02 (5-7, 6C). A third enable for
72H02 (5-7, 6C) is provided by the low
from 71H03 (5-7, 7A), which is present
at all times when the serializer is in-
active. The final enable for 72H02
(5-7, 6C) is the low from the set side
of KEYBOARD DATA (F/F OXHO1l (5-7, 8B),
which is set at all times exept during
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certain keyboard operations. With 72H02
(5-7, 6C) -fully enabled, its high output
is inverted by 72H03 (5-7, 6C) to dis-
able 72H04 (5-7, 6D), producing a con-
tinual DATA-PRINTER mark signal until
the next printer or keyboard operation
is performed. :

3-93. Manual Termination of ON-LINE
Printer Operation. Various methods for
manually stopping printer operations are
available. These are discussed in the
following paragraphs.

3-94. Depressing the PRINT CLEAR Push-
button. On figure 5-6, when the PRINT
CLEAR pushbutton (S10) is depressed,
PRINT F/F OXDOl is cleared. The se-
quence of events occur as described in
paragraph 3-92, steps c. through h..

3-95. Depressing the MASTER CLEAR Push-
button. When the MASTER CLEAR pushbut-
ton (S1, figure 5-3) is depressed, it
produces a high when MASTER CLEAR which
is routed to figures 5-2 and 5-5. The
high from S1 (figure 5-3) is also in-
verted by 70E00 (5-3, 8B) and routed as
low when MASTER CLEAR signals to figures
- b-2, 5-6, and 5-8.

a. On figure 5-5, the high when
MASTER CLEAR is inverted to a Tow by
20001 (5-5, 5B). The Tow from 20D01
produces a 70 msec negative pulse from
22D00 (5-5, 3C) which is inverted by
36D00 (5-5, 3C). This 70 msec positive
pulse from 36D00 (5-5, 3C) prevents an
EF REQ from being generated by disabling
40D00 (5-5, 3C). However, at the end of
70 msec, 40D00 is again enabled and EF
REQ signals may be generated.

b. On figure 5-6, the low when
MASTER CLEAR clears PRINT F/F OXDOL.
The sequence of events occur as de-
scribed in paragraph 3-92, steps c.
through h..

c. On figure 5-2, the low when
MASTER CLEAR ensures ENABLE PRINT F/F
OXEO2 (5-2, 5C) is cleared (in case
MASTER CLEAR is initiated while the
serializer is in operation).
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3-96. KEYBOARD OPERATION, GENERAL. For
on-line keyboard operation, the computer
sends an external function word 030,
(031 clears output functions) to the
I/0 Console. Then, at the operator's
option, data or control information may
be sent to the computer in one of two
modes as described in the following
paragraphs.

3-97. Mode 1, Keyboard Entry Via Inter-
rupt. The operator selects the inter-
rupt mode by depressing the INTERRUPT
indicator-switch on the I/0 Console con-
trol panel. Upon depressing a key, the
code corresponding to that key is ser-
ially sent to the input register and to
the printer. At this time, I/0 Console
control logic circuits generate an IN-
TERRUPT signal to the computer. The
computer detects the INTERRUPT and, con-
sistent with its interrupt routine,
stores the data on the input lines in an
assigned memory location. After proc-
essing this data, the computer sends an
input data acknowledge (ID ACK) to the
I1/0 Console. Upon detecting the ID ACK,
the I/0 Console control circuits clear
the INTERRUPT signal and the input reg-
ister. To continue inputting to the
computer via interrupts, the operator
must manually depress the INTERRUPT
indicator-switch prior to depressing a
key for each character to be trans-
mitted.

3-98. Mode 2, Keyboard Entry Via the
Computer. When the keyboard operator
depresses a key, the code corresponding
to the selected character is sent ser-
ially to the input register and to the
printer. At this time, control logic in
the I/0 Console generates an input data
request (INPUT REQ) signal to the com-
puter. Upon detecting the INPUT REQ,
the computer stores the data on the in-
put data 1ines in an assigned memory
location. After processing this data,
the computer sends an ID ACK to the I/0
Console. When the I/0 Console detects
the ID ACK, control circuits clear the
INPUT REQ signal and the input register.
Each time an operator depresses a key,
this action takes place and continues
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until the program deactivates the key-
board mode by sending an external func-
tion word of 010 (or 01l master clears
the 1/0 Console) to the I/0 Console.

The keyboard operation can be stopped by
the computer, as described, or by the
following methods: .

a. Depressing the KEYBOARD CLEAR
pushbutton. ’

b. Depressing the MASTER CLEAR push-
button. .

KEYBOARD OPERATION, DETAILED.
Refer to operational flow diagram (fig-
ure 3-50) and referenced logic diagrams
for the following discussion of keyboard
operations. Steps 1, 2, 9, and 43
through 60 of the operational sequence
flow diagram are applicable to keyboard
operation.

3-100. External Function Acknowledge
Enable. The EF ACK from the computer
produces a 2usec high from 19D01 (5-5,
4B). This high is inverted by 21D00
(5-6, 6B) to partially enable KEYBOARD
gate 28D00 (5-6, 4B).

3-101. External Function Word Conver-
sion and Translation. For keyboard op-
eration, an external function word of
030, (or 03lg) is received from the com-
puter by the 20GXX gates Sfigures 5-11
and 5-12). Active bits 2° and 2" are
converted to I/0 Console logic low
levels (-4.5 VDC) by gates 20G03 (5-11,
7B) and 20G04 (5-12, 3B), respectively.
The 20G04 output is routed directly to
figure 5-6 as the low when EN KB signal,
while the 20603 (5-11, 7B) output is
amplified by 21G03 (5-11, 6C) and routed
to figure 5-6 as the low when INPUT
DEVICE signal.

3-102. Light KEYBOARD and Start Printer
Motor. On figure 5-6, the low when
INPUT DEVICE and the low when EN KB sig-
nals fully enable KEYBOARD gate 28D00
(5-6, 4B) and 1ight KEYBOARD indicator-
switch (DS 23). KEYBOARD gate 28000

(5-6, 4B) is held enabled and READ gate
29D00 (5-6, 5B) is held disabled by the
interlocking action between the two
gates. The high from 28D00 (5-6, 5B) is
held disabled by the interlocking action
between the two gates. The high from
28D00 (5-6, 4B) is inverted to a low by
33000 (5-6, 4B). This low is inverted
to a high by 34D00 (5-6, 4C), which is
reinverted by 50D01 (5-6, 8B). The low
from 50001 (5-6, 8B) initiates the START
PRINTER signal from 53D01 (5-6, 8C),
which goes to energize PRINTER relay K2
(figure 5-13). When K2 is energized,

it completes a 115-VAC 60-Hz path to
keyboard/printer input A7P1-Z and starts
the keyboard/printer motor.

3-103. Clear Output Register. The low
from 33D00 (5-6, 4B) is inverted to a
high by 37D00 (5-6, 4C) and routed to
figure 5-2 as the high when KB signal to
disable 50E06 (5-2, 5C) whose low output
is inverted by 51E02 (5-6, 6B) and rein-
verted by 52E02 (5-6, 6C) to partially
enable 53E00 (5-6, 6D). Gate 53E00
(5-6, 6D) is fully enabled by lows from
51E00 (5-2, 3C) and the clear side of
TAPE FEED F/F OXEOO (5-6, 4C), which are
present at all times except during cer-
tain portions of punch operations. When
53E00 (5-6, 6D) is enabled, its high
output is inverted by 57E00 (5-6, 8C)
and routed as the low when CLEAR OUTPUT
REG signal to inverter 29600 (5-11, 8B).
The high from 29G00 (5-11, 8B) is ampli-
fied by 30G00 (5-11, 8B) and used to
clear the output register (figures 5-11
and 5-12). ‘

3-104. Disable Output Data Request.
Gate 50EQL (5-2, 7B) 1is disabled due to
highs on the set side of PUNCH READY F/F
OXEOL (5-2, 4B) and low when OFF LINE
signal line. Gate 50E02 (5-2, 6B) is
disabled due to the high from the set
side of PRINTER READY F/F OXEO3 (5-2,
6B). With 50E01 (5-2, 7B) and 50E02
(5-2, 6B) both disabled, their combined
Tow outputs disable 54E00 (5-2, 6C),
producing a high output to disable
OUTPUT REQ generator 56E00 (5-2, 7C).
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3-105. Keyboard Coding. When a key is
depressed, a train of 11 pulses arrive
serially from the keybhoard. The train
of pulses are referred to as spaces or
marks. To further understand the compo-
sition of these pulse trains, refer to
figure 3-52. The first pulse, or start
pulse, is a space, which is followed by
seven consecutive data pulises. These
seven data pulses are a combination of
spaces and marks, depending upon the
ASCII code combination for the key de-
pressed. Following these seven data
pulses is a parity and two stop pulses.
The parity pulse and stop pulses are
always marking. Since each pulse is
9.09 msec in length, each complete char-
acter received from the keyboard has a
coded length of 99.99 msec.

3-106. Clear KEYBOARD DATA F/F. The
low when KB signal from 33D00 (5-6, 4B)
partially enables gate 30HOLl (5-7, 8B).
When a key is depressed at the keyboard,

the first pulse, or start pulse, is re-

ceived by the 1/0 Console control cir-
cuits as a Tow when DATA, SPACE signal
which fully enables 30HO1 (5-7, 8B) to
clear KEYBOARD DATA F/F OXHO1 (5-7, 8B).

3-107. Enable Serializer. The high
from KEYBOARD DATA F/F OXHO1 (5-7, 8B)
is inverted by 71H00 (5-7, 8C) to par-
tially enable 71HOl (5-7, 8C).

3-108. Initiate Serializer and Clear
SERIALIZER READY F/F. Gate 71HO1 (5-7,
8C) is fully enabled by the low when
SERIAL CONVERTER READY 1ine. A Tow is
present on this 1ine at all times except
when SERIALIZER READY F/F OXHOO (5-8,
3C), is cleared. When 71HOL (5-7, 8C)
is enabled, its low output is delayed
2usec by circuits 74H61 (5-7, 7C) and
74H62 (5-7, 7C) and routed to figure 5-8
to clear SERIALIZER RDY F/F OXHOO (5-8,
3C). With-SERIALIZER RDY F/F OXHOO
(5-8, 3C) cleared, the high on the Tow
when SERIAL CONVERTER READY output dis-
ables 71HO1 (5-7, 8C). Gate 71HO1 (5-7,
8C) therefore produces a 2usec low out-
put whenever it is enabled. This 2usec
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negative pulse from 71HO1l (5-7, 8C) ini-
tiates the serializer action necessary
for keyboard/printer operation.

3-109. Disable External Function Re-
quests. The high on the low when SERIAL
CONVERTER READY T1ine from the set side
of SERIALIZER RDY F/F OXHOO (5-8, 3C)
also goes to disable 40D00 (5-5, 3C),
preventing the generation of external
function requests (EF REQ signals) while
the serializer is in operation.

3-110. Set KEYBOARD INPUT READY F/F.
Gate 20F04 (5-4, 8C) is partially en-
abled by the Tow when EN GATE INPUT DATA
signal from READ gate 29D00 (5-6, 5B).
The high from KEYBOARD gate 28000 (5-6,
4B) is inverted to a Tow by 18F04 (5-4,
8B). SERIALIZER RDY F/F OXHOO (5-8, 3C)
is cleared 2usec after a key is de-
pressed. The low when KB strobe from
its clear side output is inverted by
20F03 (5-4, 7B) and reinverted to a low
by 19F04 (5-4, 7B). When 18F04 (5-4,
8B) and 19F04 (5-4, 7B) are both pro-
ducing lows, their combined outputs fur-
ther enable 20F04 (5-4, 8C). Gate 20F04
(5-4, 8C) is fully enabled by the Tow
from the clear side of KEYBOARD REQ
ENABLE F/F OXFO3 (5-4, 7C) (which is
cleared at this time). The low output
from 20F04 (5-4, 8C) sets KEYBOARD INPUT
READY F/F OXFO4 (5-4, 8C) and is also
routed to figure 5-8 and the Tow when
GATE INPUT DATA signal where it is used
to partially enable gate 70H00 (5-8,
4C). The high from the ciear side of
KEYBOARD INPUT READY F/F OXF04 (5-4, 8C)
disables 50F04, removing the low when
CLR INPUT REG signal output, thereby
making it possible to set information
into the input register flip-flops (fig-
ures 5-9 and 5-10).

3-111. Basic Serializer Operations.
Refer to figure 3-51 during the follow-
ing discussion of serializer delay line
operations. When 71HO01 (5-7, 7C) is
enabled, its 2usec low output is
stretched to 9.09 msec by 71H02 (5-7,
8D) and‘jnverted by 71H03 (5-7, 7A).
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Figure 3-52.

Example of Pulse Train Received from Keyboard

when Key is Depressed.

When the positive pulse from 71H03 (5-7,
7A) terminates (goes negative), 71H04
(5-7, 7B) will produce a negative 9.09
msec output pulse which is delayed 9.09
msec from the initiation of the serial-
izer. This pulse is inverted by 71HO05
(5-7, 6B). When the positive pulse from
71H05 (5-7, 6B) terminates (goes nega-
tive), 71H06 (5-7, 6B) will produce a
negative 9.09 msec output pulse delayed
18.18 msec from the initiation of the
serializer. The 9.09 msec negative
pulse travels down the delay line con-
sisting of circuits 71H03 (5-7, 7A)
through 71H20 (5-8, 3B). Each inverter-
delay circuit stage delays the pulse an
additional 9.09 msec.

NOTE

Each delay stage consists of an input
inverter (2070 card) and a time delay
(2821 card). The inverters have odd
numbered designations and the time
delays are designated by even numbers.

3-112. Generation of Keyboard Gating.
As the 9.09 msec negative pulse travels
down the delay line (figures 5-7 and
5-8), outputs from 71H04 (5-7, 7B),
71H06 (5-7, 6B), 71HO8 (5-7, 5B), 71HIO
(5-7, 3B), 71H12 (5-8, 8B) 71H14 (5-8,
7B), and 71H16 (5-8, 5B) are applied
alternately to 76H00 (5-8, 4C) and 76H01
(5-8, 4C) whose high outputs produce
200 nanosecond negative pulse outputs
from 76H06 (5-8, 4C) and 76H05 (5-8,
4C). [Alternating input to OR circuits

76H00 (5-8, 4C) and 76H01 (5-8, 4C) are
necessary to prevent possible overlap-
ping of adjacent pulses.] The negative
pulses from 76H06 (5-8, 4C) and 76HO5
(5-8, 4C) are inverted by OR circuits
76H07 (5-8, 4C). The output of 76H07
(5-8, 4C) is a series of seven positive
pulses, approximately 200 nanoseconds in
duration, whose leading edges are coin-
cident with the leading edges of the
9.09 msec pulses from timing circuits
71H04 (5-7, 7B) through 71H16 (5-8, 5B).
Timing circuit 76H02 (5-8, 4C) stretches
each of the pulses to 4 msec positive
pulses which are inverted by 76H04

(5-7, 7B) so that their trailing edges
(positive-going) trigger 76H03 (5-8,
4C). The output of 76H03 (5-8, 4C) is

a series of seven 200 nanosecond
negative pulses, occurring in the ap-
proximate center of the 9.09 msec pulses
from timing circuits 71H04 (5-7, 7B)
through 71H16 (5-8, 5B). Pulses from
76H03 (5-8, 4C) are applied to AND cir-
cuit 70HO0 (5-8, 4C) along with the low
when GATE INPUT DATA signal from 20F04
(5-4, 8C). Therefore, gate 70H00 (5-8,
4C) is partially enabled for 200 nano-
seconds during the approximate center of
each ASCII-coded space or mark received
from the keyboard. From figures 5-7 and
5-8, the delay 1ine outputs from 71H04
(5- 7 7B) through 71H16 (5-8, 5B) (see
figure 3-51) are also routed as partial
enables to the set sides of input reg-
ister flip-flops (5-9, 3C) OXIOO through
0XI06 (5-10, 7C), respect1ve1y (f1gures
5-9 and 5- 10)
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3-113. Serial Transfer of ASCII Code to
Input Register. A seven-unit ASCII code
for the selected key follows the start
pulse. Each unit is 9.09 msec wide and
is either a space or a mark, depending
upon the code for the character being
transmitted (refer to table 3-3).

Spaces from the keyboard are received on
Tow when KB DATA, SPACE input to 30HO1
(5-7, 8B) and gated to clear KEYBOARD
DATA F/F OXHO1l (5-7, 8B). Marks are
received on the low when KB DATA, MARK
1ine and used to set output of KEYBOARD
DATA F/F 0XHOl (5-7, 8B). The set out-
put of KEYBOARD DATA F/F OXHO1 (5-7, 8B)
is routed to figure 5-8 on the low when
KB DATA MARK signal line as the final
enabling signal for gate 70H00 (5-8,
4C). When a space is received, a high
on the low when KB DATA, MARK line dis-
ables 70HO0 during the 9.09 msec dura-
tion of the space signal, removing the
low when KB to INPUT REG output, thereby
preventing the input register flip-flop,
currently receiving the 9.09 msec nega-
tive enabling pulse from the delay line,
from being set. Thus a binary 0 is
stored in the input register flip-flop
associated with this particular time
frame. When a mark is received, the Tow
when KB DATA, MARK signal fully enables
70H00 (5-8, 4C) during the 9.09 msec
duration of the mark signal, producing a
low when KB to INPUT REG signal to fully
enable setting the input register flip-
flop currently receiving the 9.09 msec
negative enabling pulse from the delay
1ine. Thus the input register flip-flop
associated with this particular time
frame is set, and a binary 1 is stored.
In this manner, the ASCII code repre-
senting the key depressed is stored in
the input register.

3-114. Set KEYBOARD DATA F/F. After
the 7-bit ASCII code, a parity mark and
two stop marks wi]l be received from the
keyboard (figure 3-52). Although the
parity and stop marks are not gated to
the input register, they assure that the
KEYBOARD DATA F/F|OXHO1l (5-7, 8B) is in
the set condition| before receiving the
next start pulse.
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3-115. Set SERIALIZER READY F/F. The
negative 9.09 msec pulse from 71H18
(5-8, 3B) is delayed 72.72 msec from the
time the serializer was initiated (refer
to figure 3-51). This represents the
time frame when the parity mark is
received from the keyboard. The pulse
from 71H18 (5-8, 3B) is inverted by
71H19 (5-8, 3B). Its trailing edge
causes delay 71H20 (5-8, 3B) to generate
an 18.18 msec negative pulse, delayed
81.81 msec from the initiation of the
serializer. This 18.18 msec pulse oc-
curs while the two 9.09 msec stop marks
are received from the keyboard. The
18.18 msec low from 71H20 (5-8, 3B) set
SERIALIZER RDY F/F OXHOO (5-8, 3C) whose
set output sends low when SERIAL CON-
VERTER READY signal to enable 71HO1
(5-7, 7C) in preparation for receiving a
start pulse from the keyboard when the

"next key is depressed.

3-116. Enable EF Request Generator.

The Tow when SERIAL CONVERTER READY from
the set side output of SERIALIZER RDY
F/F OXHOO (5-8, 3C) is also used to re-
move the disable from EF REQ generator
40D00 (5-5, 3C).

3-117. Set KEYBOARD REQ ENABLE F/F.

The high from the clear side of SERIAL-
IZER RDY F/F OXHOO (5-8, 3C) is trans-
mitted on the low when KB STROBE signal
line to figure 5-4, where it is inverted
by 20F03 (5-4, 7B) to enable setting
KEYBOARD REQ ENABLE F/F OXFO3 (5-4, 7C)
[the other enable is provided by the

low from the set side of KEYBOARD INPUT
READY F/F OXFO4 (5-4, 8C)]. With the
OXFO3 (5-4, 7C) set, its clear side out-
put produces a high which disables 20F04
(5-4, 8C), preventing the low when GATE
INPUT DATA signal to 70H00 (5-8, 4C).
This disables 70H00 (5-8, 4C) and pre-
vents further generation of low when KB
to INPUT REG signals at this time.

3-118. Generate Input Data Request or
Interrupt. The high from the clear side
of KEYBOARD REQ ENABLE F/F OXFO3 (5-4,
7C) also disables 50F03 (5-4, 7D). The
Tow from 50F03 is delayed 4.4usec by
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Table 3-3. Keyboard Characters, Actions, and Data Codes

Code

Key Character or Action
6151413121} 0

NOTE

Operating the CTRL key in conjunction with some other key generally does
not cause a character to print, nor does any keyboard action take place,
but a data word is transmitted (exceptions: CTRL and ALT MODE prints

an = 3 CTRL and RUB OUT prints a ?). The significance of the data words
available through use of the CTRL key is determined by the computer

program.

CTRL and @ cj0j1j010f0j074;0
CTRL and A ojojfojojojo1
CTRL and B cjocjofo10}14}o0
CTRL and C ojojojojo0f1}1
CTRL and EOT olo0jo0ojo0}j1}jo0¢to0
CTRL and WRU ocofojo;o0j1401}1
CTRL and RU ojojojof1f1yo
CTRL and BELL ofojojoj1i1¢1
CTRL and H cjojo6, 103010
CTRL and I ofojo;10}01|1
LINE FEED Line feed cjofoj1j0j1}a0
CTRL and K o{o0jof1jo0j1}1
CTRL and L cjojojtrj1jo04o0
RETURN Carriage return ojojo0j1f1101}1
CTRL and N cjofoj1j1j1}o0
CTRL and O ojojojt1lt1y141
CTRL and P ojojl1jojo0jo0}o0
CTRL and Q ojoj1]ofofol1
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‘Table 3-3. Keyboard Characters, Actions, and Data Codes (Contd)
Code
Key Character or Action

6| 514131211
CTRL and TAPE ojoj1jojo}1
CTRL and XOFF 0jo0ol1}j030]1
CTRL and TAPE ojoj1joj1l}]o
CTRL and U ojoj1j0}j1]0
CTRL and V ojoj1j0;11}1
CTRL and W ojoj1jo01 11
CTRL and X o101 j11010
CTRL and Y ocojoj1i11010
CTRL and Z ojo|j1ji1101¢1
CTRL, SHIFT, and K ojofrjrioq1
CTRL, SHIFT, and L ojofjrjri11]o
CTRL, SHIFT, and M ojfojt1j1j11}o
CTRL, SHIFT, and 4 ojof|j1j1}111
CTRL, SHIFT, and <« ojojt1i1j11]1
Space Bar Space oj1}1]0{0}101]0
SHIFT and ! ! cjr1jo0j0jo0]o0
SHIFT and " " oj1{0j0j01]1
SHIFT and # # oj1jo0jojoj1
SHIFT and $ $ oj1]jojof1l]o
SHIFT and % % oj1jojo}1io0
SHIFT and & & 01 O‘ o111
SHIFT and ' : oj1j010}111}1
SHIFT and ( ( 0oj1j011}0:0
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Table 3-3. Keyboard Characters, Actions, and Data Codes (Contd)

Code
Key Character or Action
6/ 514131210
SHIFT and ) )y oj1jol1io0]jol1
SHIFT and * * 011101101110
SHIFT and + + ocj1jo0j1{0¢§111
LOC LF Continuous line feed,>no code
transmitted.
LOC CR | Carriage return, no code
transmitted.
REPT Used in conjunction with
another coded key, selected
character repeats contin-
uously until REPT key is
released.
! ! oj1{0}j111101}0
- - of1/0)11]11101]1
. . of1{o0f1i11¢110
/ / oj1110;111]1111
0 0 of1{1{010804}0
1 1 oj1{1i0j0}011
2 2 o{1j{1fi0101110
3 3 oOj1(1fo0fj011}1
4 4 ct{l1j1i0{1(010
5 5 o{1/1{0}]110]1
6 6 o(1j1jo0l1j110
7 7 oj1}j1:08111111
8 8 ol11}j1{1}101040
9 9 oj1j111110}lo01{1
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Table 3-3. Keyboard Characters, Actions, and Data Codes (Contd)
Code
Key Character or Action

6514132110

: : oj1}j137110}]1}fo0
H H oj1{1j1j10}1¢81
SHIFT and < < ojt1rty1j11341}j0}0
SHIFT and = = 01 1. 1111041
SHIFT and > > oj1j1j1111}11¢80
SHIFT and ? ? o111 11481711
SHIFT and @ e 110101010 ¢07}]0
A A 1{o0j0j0j0}jo0¢1
B B 1{jo0jojo0}jo0j1}o
C c 1lofojojof1]1
D D 1fojojoj1joyto
E E 1j0j0j0}11}j0}1
F F 1j0j0j0}1}1}0
.G G 1jojojoj1y1¢}1
H H 1j0j0j1j10}01}0
I I 1jo0jo0oj1j0}j01}1
J J 1jo0j0j1j0}1}o0
K K t1jojoj1jo04}1}1
L L 1jojoj1rj1j040
M M 1j0jo0j1j11101]1
N N 1jojoj1j1j1jo0
0 0 ijojoj1j14111
P P ij]0j1}j0j0j07]0
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Table 3-3. Keyboard Characters, Actions, and Data Codes (Contd)
Code
Key Character or Action

61 5|4]3]2|1¢0
Q Q 1]J]o0jt1j0t0]0}1
R R l1{o}j1fo0j0}1}]o0
S S 1jojt1jojo0}141
T T l1jof1j{o}1}jo]jo
U U 1joj1jo011}10/]1
v v 1jojt1tioj1ti1}o
W W 1jo0j1y0}1 3141
X X l1{yoj1}j110}0¢0
Y Y 1{jo0]J171j0i0¢}1
Z Z r1jol1i{1}jo{1}o0
SHIFT and K [ 1joj11140}17]1
SHIFT and L 1joj1j141101}0
SHIFT and M ] 1foj114{1401}1
SHIFT and + 4 1joj1t1j1})1}0
SHIFT and <« + 1joj1 11111141
ALT MODE 1111111111041
CTRL and ALT MODE = 1141411111 11}0
RUB OUT 1111111 11}1
CTRL and RUB OUT ? 111111141
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51F03 (5-4, 6D) and delay gate 52F03
(5-4, 6D), which partially enables 51F02
(5-4, 6C) and 50F02 (5-4, 5C). Since
READ gate 29D00 (5-6, 5B) is outputting
a low during keyboard operations, its
output is inverted by 31D00 and sent as
the high when EN REQ signal to disable
44F02 (5-4, 6B). The low from 44F02
fully enables 45F02 (5-4, 6B), whose
high output disables 46F02 (5-4, 6C).
The low from 46F02 further enables 51F02
(5-4, 6C) and 50F02 (5-4, 5C).

3-119. In the computer mode of opera-
tion, the high from the set side of IN-
TERRUPT F/F 0XFO2 (5-4, 6C) disables
51F02 (5-4, 6C). The low from the clear
side fully enables driver 50F02 (5-4,
5C) to generate an INPUT REQ signal for
transmittal to the computer. If the
operator has selected the interrupt mode
of operation (by depressing the INTER-
RUPT indicator switch on the I/0 Con-
sole), INTERRUPT F/F OXF02 (5-4, 6C)
will be set, and the high from the set
side will disable 50F02 (5-4, 5C) and
prevent the INPUT REQ signal, while the
low from the set side will fully enable
51F02 (5-4, 6C) to generate an INTERRUPT
signal for transmittal to the computer.
When the computer receives either the
input data request or interrupt, it
stores the data on its input lines in a
specific memory location. After proc-
essing the data, the computer transmits
an input data acknowledge to the 1/0
Console. The generated IDR or interrupt
is delayed 4.4usec after setting of
OXF03 (5-4, 7C) and will remain until
receipt of an INPUT ACK.

3-120. Clear KEYBOARD INPUT READY F/F,
KEYBOARD REQ ENABLE F/F, and INTERRUPT
F/F. The INPUT ACK from the computer
is converted to a Tow I/0 logic level
(-4.5 VDC) by 24F01 (5-4, 6B), which
enables gate 25F01 (5-4, 5C). The high
from 25F01 (5-4, 5C) is inverted by
26F01 (5-4, 5A) and used as a partial
enable for 28F01 (5-4, 5B). The Tow
from 26F01 (5-4, 5A) is routed through
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27F01 (5-4, 5B), which allows 28F01

(5-4, 5B) to be fully enabled for

2usec. The 28F01 (5-4, 5B) output is a —
2usec positive pulse whose leading edge

is coincident with the INPUT ACK. This

positive pulse is inverted by 29F01

(5-4, 5C) and used to clear KEYBOARD

INPUT READY F/F OXFO4 (5-4, 8C), KEY-

BOARD REQ ENABLE F/F OXFO3 (5-7, 7C),

and INTERRUPT F/F OXF02 (5-4, 6C).

3-121. Drop Input Data Request or In-
terrupt. When not in a read operation,
gate 50F00 (5-4, 3D) outputs a low which
partially enables 50F03 (5-4, 7D). With
KEYBOARD REQ ENABLE F/F OXFO3 (5-4, 7C)
cleared, the low from its clear side
fully enables 50F03 (5-4, 7D), which
produces a high to disable 51F03 (5-4,
6D) and prevent one of the enabling sig-
nals for both 50F02 (5-4, 5C) and 51F02
(5-4, 6C). Observe, however, that a
4.4usec delay 50F03 (5-4, 7D) is not
effective with low inputs. With 50F02
(5-4, 5C) and 51F02 (5-4, 6C) disabled,
either the INPUT REQ signal or the IN-
TERRUPT signal is removed, depending on
the mode of operation being utilized by
the keyboard operator.

NOTE

The keyboard normally operates in
the computer mode, communicating
with the computer via INPUT REQ
signals from 50F02 (5-4, 5C). To
operate in the interrupt mode, the
operator must depress the INTERRUPT
indicator switch prior to depress-
ing a key for each character of

the transmitted message.

3-122. Clear Input Register. The low
from the clear side of KEYBOARD INPUT
READY F/F OXF04 (5-4, 8C) partially en-
ables 50F04 (5-4, 7D). The low from
50F00 (5-4, 3D), which is present at all
times except during reader operations,
further enables 50F04 (5-4, 7D). The
2usec positive pulse from 28F01 (5-4,
5B) is applied to the 50F04 (5-4, 7D)
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input. At the end of the pulse, this
signal becomes negative and provides the
final enable for 50F04 (5-4, 7D), which
now provides a low when CLR INPUT REG
signal to clear the input register (fig-
ures 5-9 and 5-10).

NOTE

The remaining keyboard operations
are described in paragraph 3-128.

3-123. Clear Output Register. The low
from the clear side of KEYBOARD INPUT
READY F/F OXFO4 (5-4, 8C) partially en-
ables 50F04 (5-5, 7D). The low from
50F00 (5-4, 3D), which is present at all
times except during reader operations,
further enables 50F04 (5-4, 7D). The
2usec positive pulse from 28F01 (5-4,
5B) is applied to the 50F04 (5-4, 7D)
input. At the end of the pulse, this
signal becomes negative and provides the
final enable for 50F04 (5-4, 7D), which
now provides a low when CLR INPUT REG
signal to clear the output register
(figures 5-9 and 5-10).

3-124, Serial Data Transmission to
Printer During Keyboard Operation. The
high when KB signal from 37D00 (5-6, 4C)
disables 50E06 (5-2, 5C) during keyboard
operations. The low from 50E06 (5-2,
5C) is routed to figure 5-7 on high when
INIT SERIALIZER signal 1ine, where it is
inverted to highs by 72H00 (5-7, 5B) and
74H00 (5-7, 5B). The high from 72H00
disables gates 72H01 (5-7, 3B) and 53H0O
(5-7, 3B), causing them to produce low
ouputs. The high from 74H00 (5-7, 5B)
is routed to figure 5-8 on the low when
INIT SERIALIZER signal 1ine, where it
disables gates 74H01 (5-8, 7C) and 75H00
(5-8, 5C). The low from 74H01 (5-8, 7C)
goes back to figure 5-7, where it is
combined with the lows from 72HOL (5-7,
4B) and 73H00 (5-7, 3B) provides one of
the enables for 72H02 (5-7, 6B). The
Tow from 75H00 (5-8, 5B) is used as a
second enable for 72H02 (5-7, 6C). The

.positive gate from 71HO3 (see figure

3-51) occurs during the 9.09 msec time

frame when the start pulse (space) 1s
being received from the keyboard. At
all other times, the 71H03 (5-7, 7A)
output is low, providing a third enable
for 72H02 (5-7, 6C).

3-125. The final enable for 72H02 (5-7,
6C) comes directly from the set side of
KEYBOARD DATA F/F OXHO1l (5-7, 8B), which
is cleared when a space is received from
the keyboard and set when a mark is re-
ceived. Therefore a space is repre-
sented by a high on the set side of
O0XHOl, and a mark is represented by a
low. In this manner, the output of
OXHO1 (5-7, 8B) reflects the pulse train
of spaces and marks received from the
keyboard when a key is depressed. A
high from the set side of OXHOl (5-7,
8B) (space) disables gate 72H02 (5-7,
6B), whose low output is inverted by
72H03 (5-7, 6C) to generate a DATA to
PRINTER space signal from 72H04 (5-7,
6C). A low from the set side of 0XHO1
(5-7, 8B) (mark) fully enables gate
72H02 (5-7, 6C), whose high output is
inverted by 72H03 (5-7, 6C) to generate
a DATA-PRINTER mark signal from 72H04
(5-7, 6C).

NOTE

The positive pulse from 71HO3
(5-7, 7A) described above, gen-
erates a space pulse while pre-
venting generation of a mark pulse
during the first 9.09 msec (start
pulse) duration of each character
transmitted.

3-126. Data to Printer Signal Genera-
tion. Circuit 72H04 (5-7, 6C) is a bias
network which produces a DATA to PRINTER
output signal that is slightly positive
when its input is positive and slightly
negative when its input is negative. A
positive output causes the printer to
generate a space, while a negative out-
put causes a mark to be generated. The
DATA to PRINTER signal is routed to
power supply input A6P1-X (5-13, 3B) as
bias for PNP power transistor Q10. When
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a positive signal is present, Q10 is cut
off, and -an open circuit is present at
A6P2-W. When a negative signal is pres-
ent, Q10 is allowed to conduct, and a
ground circuit is present. The A6P2-W
output is routed to A7P1-X on the key-
board/printer, through the selector mag-
net coils and back through A7P1-W to the
-28 VDC Tine at power supply terminal
A6P2-X. MWhen current is allowed to flow
through the selector magnet circuits in
the keyboard/printer, a mark is gener-
ated. When no current flows, a space is
generated.

3-127. Automatic Termination of On-Line
Keyboard Operation. For automatic ter-
mination of the keyboard mode after data
transmission is complete, the computer
places an external function word of 0104
on its output lines and transmits an
external function acknowledge to the I/0
Console. When the EF ACK and EF word
are received by the I/0 Console, the
following sequences occurs:

a. The EF ACK generates a 2usec pos-
itive pulse from 19D01 (5-5, 4B) which
is inverted to a low by 20D01 (5-5, 5B)
and stretched to a 70 msec negative gate
by 22D00 (5-5, 3B). The low from 22D00
(5-5, 3B) is inverted by 36D00 (5-5,
3C), disabling 40D00 (5-5, 3C) and pre-
venting generation of another EF REQ
signal for 70 msec after receiving an EF
ACK.

b. The 2usec positive pulse from
19001 (5-5, 4B) is inverted by 21D00
(5-6, 6B) to partially enable 27D00
(5-6, 3D).

c. Bit 23 of the EF word provides a
low from 20603 (5-11, 7B) which is am-
plified by 21603 (5-11, 6C) and routed
as the low when INPUT DEVICE signal to
figure 5-6, where it is used to par-
tially enable AND gate 25D00 (5-6, 3C).

d. The absence of EF word bit 2*
provides a high from 20604 (5-12, 3B),
which is routed to figure 5-6 on the low
when EN KB signal line to disable gate
38?00 (5-6, 4B) and enable 24D00 (5-6,

B).
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e. With 24D00 (5-6, 3B) enabled, its
low output fully enables 25D00 (5-6,
3C), producing a high which is inverted
by 26D00 (5-6, 3C) to enable 27D00 (5-6,
3D). The high from 27000 (5-6, 3D) pre-
vents interlocking sides of KEYBOARD
gate 28D00 (5-6, 4B) and READ gate 29D00
(5-6, 5B) from being enabled.

f. The low from 28D00 (5-6, 4B) ex-
tinguishes KEYBOARD indicator (DS 23):
removes the KEYBOARD disable from READ
gate 29D00 (5-6, 5B); and is inverted to
a high by 33D00 (5-6, 4B), whose output
is reinverted to a low by 34D00 (5-6,
4C). The low from 34D00 (5-6, 4C) is
inverted to a high by 50D01 (5-6, 8B),
which stops the printer motor by pre-
venting the START PRINTER signal from
53D01 (5-6, 8C).

g. The low when CLR from 28D00 (5-6,
4B) is routed to figure 5-4, where it is
inverted by 29F04 (5-4, 8B) and 18F04
(5-4, 7B). The high from 18F04 (5-4,
7B) disables 20F04 (5-4, 7C), whose high
output removes the set signal from KEY-
BOARD INPUT READY F/F OXFO4 (5-4, 8C),
and disables gate 70H00 (5-8, 4C). Dis-
abling gate 70H00 (5-8, 4C) prevents
data from being transferred from the
keyboard to the input register by pre-
venting the low when KB to INPUT REG
signal to the input register (figures
5-9 and 5-10).

h. The high from 29F04 (5-4, 8B) is
inverted by 30F04 (5-4, 8C) and used to
clear KEYBOARD INPUT READY F/F OXFO04
(5-4, 8C) and INTERRUPT F/F OXF02 (5-4,
6C). With OXF04 (5-4, 8C) cleared, the
high from its set side disables the set
side of KEYBOARD REQ ENABLE F/F OXFO3
(5-4, 7C), preventing it from being set
and allowing it to be cleared by the low
from 30F04 (5-4, 8C).

i. A low from 50F00 (5-4, 3D) (pre-
sent at all times except during reader
operations) partially enables 50F03
(5-4, 7D) and 50F04 (5-4, 7D). The ab-
sence of ID ACK from the computer pro-
duces a low from 28F01 (5-4, 5B) which
further enables 50F04 (5-4, 7D). The

S’
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Tow from the clear side of KEYBOARD IN-
PUT READY F/F OXFO4 (5-4, 8C) fully en-
ables 50F04 (5-4, 7D), producing a Tow
when CLR INPUT REG signal to clear the
input register flip-flops, OXIO0 through
0X107, (figures 5-9 and 5-10). The low
from the clear side of KEYBOARD REQ EN-
ABLE F/F OXFO3 (5-4, 7C) fully enables
50F03 (5-4, 7D), thus disabling 51F03
(5-4, 6D) and preventing further INPUT
REQ signals from 50F02 (5-4, 5C) or IN-
TERRUPT signals from 51F02 (5-4, 6C).

j. The high from 33D00 (5-6, 4B) is
routed to figure 5-7 on the low when
signal line, where it is used to disable
AND gate 30HO1 (5-7, 8B), preventing the
clearing of KEYBOARD DATA F/F OXHO1
(5-7, 8B). The OXHOl (5-7, 8B) was
placed in a set condition by stop pulses
in the last character received from the
keyboard. The low from its set side
output will hold gate 72H02 (5-7,-6C)
enabled, since all other inputs to 72H02
(5-7, 6C) are low at this time. The
high output from 72H02 (5-7, 6C) is in-
verted by 72H03 (5-7, 6C) to disable
72H04 (5-7, 6C), producing a continual
DATA-PRINTER mark signal to the printer
until the next printer or keyboard oper-
ation is performed.

3-128. Manual Termination of On-Line
Keyboard Operation. Various methods for
manually stopping the keyboard are dis-
cussed in the following paragraphs.

3-129. Depressing the KEYBOARD CLEAR
Pushbutton. When the KEYBOARD CLEAR
pushbutton switch (S9, 5-6, 3D) is de-
pressed, the interlocking sides of KEY-
BOARD gate 28D00 (5-6, 4B) and READ gate
29D00 (5-6, 5B) are disabled and the
following sequences occur.

a. Refer to paragraph 3-127, steps
f. through j..

3-130. Depressing the MASTER CLEAR
Pushbutton. When the MASTER CLEAR push-
button switch (S1, figure 5-3) is de-
pressed, it produces a high when MASTER
CLEAR which is routed to figure 5-5.

The high from S1 is also inverted by
70E00 (5-3, 8B) and 70E01 (5-3, 8B) and

"routed as a low when MASTER CLEAR signai

to figures 5-4, 5-6, and 5-8.
lowing sequences then occur:

The fol-

a. On figure 5-5, the high when
MASTER CLEAR is inverted to a low by
20001 (5-5, 5B). The low from 20D01
(5-5, 5B) produces a 70 msec negative
pulse from 22D00 (5-5, 3C) which is in-
verted by 36D00 (5-5, 3C). This 70 msec
positive puise from 36D00 (5-5, 3C) pre-
vents an EF REQ from being generated by
disabling 40D00 (5-5, 3C). However, at
the end of 70 msec, 40000 (5-5, 3C) is
again enabled and EF REQ signals may be
generated.

b. On figure 5-4, the low when
MASTER CLEAR is inverted by OR gate
29F04 (5-4, 8B), and the series of
events described in paragraph 3-127,
steps f. and g., are performed.

C. On figure 5-6, the Tow when
MASTER CLEAR is inverted to a high by
71001 (5-6, 2D). This produces the same
effect as depressing the KEYBOARD CLEAR
pushbutton (S9).

d. On figure 5-8, the Tow when
MASTER CLEAR 1is inverted by 77H00 (5-8,
3C), placing a high on the clear side
output of SERIALIZER READY F/F OXHOO
(5-8, 3C). This high sets OXHOO (5-8,
3C), whose set output is routed as a low
when SERIAL CONVERTER READY signals to
figures 5-5 and 5-7.

e. On figure 5-5, the low when
SERIAL CONVERTER READY signal partially
enables 40D00 (5-5, 3C), permitting fur-
ther EF REQ signals to be generated.

f. On figure 5-7, the Tow when
SERIAL CONVERTER READY signal partially
enables 71HO1 (5-7, 7C), permitting the
serializer to be initiated when the next
keyboard or printer operation occurs.

3-131. TAPE READER OPERATION, GENERAL.

For on-1ine reader operation, the com-
puter sends an external function word of
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1505 (or 1515) to the I/0 Console. With
the tape correctly positioned in the
reader and the tape head switch lowered
1/0 Console control circuits set the
READ and START READ indicators and apply
power to the reader motor. After a half
second, the READ READY F/F is set and
tape movement is initiated until the
photo sensors detect a sprocket hole and
associated data holes for that frame. A
sprocket pulse is generated, and used to
stop the tape with the current frame
over the photodiode head and to gate
this data frame to the input register.
Then the input data request (IDR) signal
is set. The computer detects the IDR,
and if it has priority, stores the data
on the input lines in a specified memory
location. After processing this data,
the computer sends an input data ac-
knowledge (ID ACK) to the I/0 Console.
Upon detecting the ID ACK from the com-
puter, the I/0 Console control circuits
clear the IDR signal, send an advance
signal to the reader, causing the tape
to move toward the next sprocket hole
and, after a 2usec delay, clear the in-
put register. A sprocket pulse is gen-
erated and detected as previously de-
scribed. This action continues until
the computer input buffer is full or the
reader is deactivated by the program.
The program may transfer one word into
the computer, process this word and re-
establish a second buffer without con-
sidering timing, since the I/0 Console
holds each frame read until the ID ACK
is detected. After data transmission is
complete, the program should deactivate
the reader by sending an external func-
tion word of 0105 (or 0llg) to the I/0
Console. The tape read operation can be
stopped by the computer, as described
under Automatic Termination of ON-LINE
reader operation or by the following
methods.

a. Raising the tape head.

b. Depressing the START READ CLR
pushbutton.
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c. Depressing the READ CLR push-
button.

d. Depressing the MASTER CLEAR push-
button.

3-132. TAPE READER OPERATION, DETAILED.
Refer to operational flow diagram (fig-
ure 3-50) and referenced logic diagrams
for the following discussion of reader

operations. Steps 1, 2, 9, 43, and 61

through 86 of the operational flow dia-
gram are applicable to reader operation.

3-133. External Function Acknowledge
Enable. As previously described, the EF
ACK from the computer produces a 2usec
high from gate 19001 (5-5, 4B). This
high is inverted by driver-inverter
21D00 (5-6, 6B) to partially enable gate
19D00 (5-6, 6B).

3-134. External Function Word Conver-
sion and Translation. External function
words are received from the computer by
the 20GXX gates (figures 5-11 and 5-12).
For a read operation, an external func-
tion word of 1504 (or 1515) is received.
Active bits 2%, 2%, and 2° are converted
to I/0 Console low logic levels (-4.5
VDC) by gates 20G03 (5-11, 7B), 20GO5
(5-12, 4B) and 20G06 (5-12, 68), respec-
tively. The 20G03 (5-11, 7B) output is
amplified by 21G03 (5-11, 6C) and routed
for figure 5-6 as the Tow when INPUT
DEVICE signal. The 20G05 (5-12, 4B)and
20G06 (5-12, 6B) outputs are routed di-
rectly to figure 5-6 as the low when EN
READ 29D00 (5-6, 5B) and low when EN SET
START READ 19D00 (5-6, 6B) signals, re-
spectively.

3-135. Light READ Indicator and Set
START READ F/F. On figure 5-6, the Tow
when INPUT DEVICE partially enables
19D00 (5-6, 6B) and 29D00 (5-6, 6B).
The low when EN READ signal fully en-
ables 29000 (5-6, 5B) and 1ights READ
indicator-switch (DS 17). The low when
EN SET START READ signal fully enables
19000, (5-6, 6B) whose high output is



SE640-AZ-MMM-010

inverted by 20D00 (5-6, 6C) and used to
set START READ F/F 0XDOO (5-6, 6C).
With 0XDOO set, START READ indicator
(DS 21) Tights.

3-136. Disable Keyboard Mode and Clear
INTERRUPT F/F, KEYBOARD REQ ENABLE F/F,
and KEYBOARD INPUT READY F/F. The high
from 29000 (5-6, 5B) prevents enabling
gate 28D00 (5-6, 4B), thus disabling
keyboard mode during a read operation.
The low when CLR from 28D00 (5-6, 4B) is
routed to figure 5-4, where it is in-
verted by 29F04 (5-4, 8B) and then by
30F04 (5-4, 8C), and used to clear IN-
TERRUPT F/F 0XF02 (5-4, 6C), KEYBOARD
REQ ENABLE F/F OXFO3 (5-4, 7C) and KEY-
BOARD INPUT READY F/F OXF04 (5-4, 8C).

3-137. Start Reader Motor. The high
from 29000 (5-6, 5B) causes a low output
from inverter 31D00 (5-6, 4C) to initi-
ate a START READER signal from 32000
(5-6, 5C). The START READER signal goes
to energize READER relay K3 (5-13, 4C).
When K3 is energized, it completes a
115-VAC, 60-Hz path to reader input
A3A1J1-C.

3-138. Set READ READY F/F. The high
from 29D00 (5-6, 5B) removes the low
when CLR READ RDY from READ READY F/F
OXFOO (5-4, 3C). Low when SET READ RDY
from 31D00 (5-6, 4C) is delayed 0.5 sec-
ond by 19F00 (5-4, 3B) and applied
through 20F00 (5-4, 3B) to set READ
READY F/F OXFOO (5-4, 3C).

3-139. Clear Input Register and Advance
Tape Until Sprocket Pulse is Detected.
With the tape head lowered, a high when
READER EN from 30D00 (5-6, 6B) is in-
verted to a Tow by 19F01 (5-4, 4B) to
partially enable gates 42F01 (5-4, 4D)
and 43F0L (5-4, 3C). In the absence of
a sprocket pulse, a low output is pro-
duced from 20F01 (5-4, 4B) which par-
tially enables setting READER INPUT RE-
QUEST ENABLE F/F OXFO1 (5-4, 4C), par-
tially enables gate 41F01 (5-4, 4C), and
prevents the low when EN data to input
register signal from 40F01l (5-4, 4C).

With READ READY F/F OXFOO (5-4, 4C) set,
it outputs a low which partially enables
gates 43F01 (5-4, 3C) and 50F00 (5-4,
3D) and sets READER INPUT REQUEST ENABLE
F/F OXFOL (5-4, 4C). The Tow from OXFOl
(5-4, 4C) further enables 42F01 (5-4,
4D); however, all enabling conditions
for 42F01 (5-4, 4D) are not met at this
time, and its output will be low. Since
41F01 (5-4, 4C) is partially enabled by
the low from 20F01 (5-4, 4B), the 42F01
(5-4, 4D) output will remain low until
conditions change (reader sprocket pulse
detected). This low from 42F01 (5-4,
4D) fully enables 43F01 (5-4, 3C), pro-
ducing a high at its output which is fed
through 44F01 (5-4, 3C) as an ADVANCE
TAPE signal to A3A1J2-Y of the tape
reader. The high from 43F01 (5-4, 3C)
also disables 50F00 (5-4, 3D) so that it
produces a low to partially enable 50F04
(5-4, 7D). The low from the clear side
of KEYBOARD INPUT READY F/F OXF04 fur-
ther enables 50F04 (5-4, 7D), which is
fully enabled by the low from 28F01
(5-4, 5B) (due to the lack of an INPUT
ACK). With gate 50F04 (5-4, 7D) fully
enabled, a low when CLR INPUT REGISTER
signal is sent to inverter 29100 (5-9,
8B), amplified by 30100 (5-9, 8B), and
used to clear the input register flip-
flops (figures 5-9 and 5-10).

3-140. Stop Tape and Gate Data to Input
Register. When a spocket pulse is de-
tected, 20F01 (5-4, 4B) produces a high
output which is used to disable gate
41F01 (5-4, 4C). With 41F0l1 (5-4, 4C)
disabled, its low output fully enables
42F01 (5-4, 4D), producing a high to
disable 43F01 (5-4, 3C). When 43F01
(5-4, 3C) is disabled, its low output is
applied to 44F01 (5-4, 3C) to remove the
ADVANCE TAPE signal to the tape reader.
The low from 43F01 (5-4, 3C) also fully
enables gate 50F00 (5-4, 3D) to produce
a high output which is used to disable
50F04 (5-4, 7D) and remove the low when
CLR INPUT REG signal to the input reg-
isters. The high from 20F0l (5-4, 4B)
is also inverted by 40F01 (5-4, 4C) to
become a low when EN DATA INPUT REG
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signal. This signal, along with the low
when DATA TO INPUT signal from 31000
(5-6, 4C), enables 17100 (5-9, 7B). The
low when READER to INPUT REG from 17100
gates data from the reader into the in-
put register flip-flops (figures 2-9 and
2-10).

3-141. Generate Input Request. The
high from 50F00 (5-4, 3D) disables 50F03
(5-4, 70), producing a low which is de-
layed 4.4usec by 52F03 (5-4, 7D) and
applied as a partial enable for 50F02
(5-4, 5C). The high when EN REQ signal
from START READ F/F 0XDOO (5-6, 6C) is
inverted through gate 44F02 (5-4, 6B) to
enable 45F02 (5-4, 6B), whose output
disables 46F02 (5-4, 6C). A low from
46F02 (5-4, 6C) further enables 50F02
(5-6, 5C). The negative output from
INTERRUPT F/F OXFO2 (5-6, 6C) fully en-
ables driver 50F02 (5-5, 6C) to generate
a high when INPUT REQ signal for trans-
mittal to the computer. The input data
request is detected by the computer.

The computer then stores the data on its
input lines in a specific memory loca-
tion. After processing the data, the
computer transmits an input data ac-
knowledge to the [/0 Console.

3-142. Input Acknowledge and Clear
READER INPUT REQUEST ENABLE. The ID ACK
from the computer is converted to a low
[/0 logic level (-4.5 VDC) by 24fF0l
(5-4, 6B), which enables gate 25F01
(5-4, 6B). The high output from 25F01
(5-4, 6B) is inverted through 26F01
(5-4, 5A) and used as a partial enable
for 28F01 (5-4, 5B). The low from 26F0L
(5-4, 5A) is also routed through 27F01
(5-4, 5B), which allows 28F01 (5-4, 5B)
to be fully enabled for 2usec. The
28F01 (5-4, 5B) output is a 2usec posi-
tive pulse whose starting edge is coin-
cident with the ID ACK. This 2usec pos-
itive pulse is stretched to 2 msec by
30F0L (5-4, 4A) and inverted by 31F01
(5-4, 4B). The leading edge (5-4, 4B)
of the negative 2 msec pulse from 31F01
(5-4, 4B) clears READER INPUT REQUEST
ENABLE F/F OXFOL.
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3-143. Clear Input Register and Drop
INPUT REQ. The high output from READER
REQUEST ENABLE F/F OXFOl (5-4, 4C) dis-
ables 42F01 (5-4, 4D), producing a low
output which fully enables 43F01 (5-4,
3C), and a high output is produced.

This high is inverted to a low when AD-
VANCE TAPE signal which is transmitted
to the tape reader. At the same time,
the high from 43F0l (5-4, 3C) disables
50F00, (5-4, 3D), which produces a Tow
output to partially enable 50F04 (5-4,
7D). The 2usec positive pulse from
28F01 (5-4, 5B) is applied to the 50F04
(5-4, 7D) input. At the end of the
pulse, this signal goes negative and
further enables 50F04 (5-4, 7D). The
low from the clear side of KEYBOARD
[NPUT READY F/F OXFO4 (5-4, 8C) provides
the final enabling signal for 50F04
(5-4, 7D), which now provides a low when
CLR INPUT REG signal to clear the input
register as previously described. Also,
the low from 50F00 (5-4, 3D), along with
the low from the clear side of KEYBOARD
REQ ENABLE F/F OXFO3 (5-4, 7C), enables
50F03 (5-4, /D), which produces a high
to disable 51F03 (5-4, 6D) and prevent
one of the enabling signals for 50F02
(5-4, 5C). With 50F02 (5-4, 5C) dis-
abled, the INPUT REQ signal is removed.

NOTE

A 4.4usec delay 52F03 (5-4, 6D)

is not effective with a low input.
The low input forces the output
with no delay.

3-144. Set READER INPUT REQUEST ENABLE.
At the end of 2 msec, the negative pulse
from 31F01 (5-4, 4B) goes positive, re-
leasing the clear side of READER INPUT
REQUEST ENABLE F/F OXFO1 (5-4, 4C).
20F0L (5-4, 4B) produces a low output
until a sprocket pulse is received.

This negative output, along with the low
from READ READY F/F OXF0O, sets OXFOl
(5-4, 4C), providing a Tow output to
partially enable 42F01 (5-4, 4D). How-
ever, all enabling conditions for 42F0L
(5-4, 4D) are not met at this time, and
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its output will remain low until con-
ditions change (reader sprocket pulse
detected). Since the output of 42F0L-
(5-4, 4D) does not change from its pre-
vious state, the ADVANCE TAPE signal
from 44F0L (5-4, 3C) will continue until
a sprocket pulse is detected.

NOTE

The remaining reader procedures are
repetitions from paragraph 3-137.

3-145. Automatic Termination of ON-LINE
Reader Operation. After all data trans-
mission has been completed, the computer
places an external function word of 010,
on its output lines and transmits an
external function acknowledge to the I/0
Console. When the EF ACK and EF word
are received by the I/0 Console, the
following sequences occur:

a. The EF ACK generates a 2usec pos-
itive pulse from 19001 (5-5, 4B) which
is inverted to a low by 20D01 (5-5. 5B)
and stretched to a 70 msec negative '
pulse by 22D00 (5-5, 3C). The low from
22D00 (5-5, 3C) is inverted by 36D00
(5-5, 3C), disabling 40D00 (5-5, 3C) and
preventing generation of another EF REQ
signal for 70 msec after receiving an EF
ACK.

b. The 2usec positive pulse from
19001 (5-5, 4B) is inverted by 21D00
(5-6, 6B) to partially enable 27000
(5-6, 30).

c. Bit 23 of the EF word provides a
Tow from 20G03 (5-11, 6B), which is am-
plified by 21G03 (5-11, 6C) and routed
as the low when INPUT DEVICE signal to
figure 5-6, where it is used to par-
tially enable AND gate 25D00 (5-6, 3C).

d. The absence of EF word bits 2°
and 2 provides highs from 20605 (5-12,
4B) and 20G06 (5-12, 6B), which are
routed to figure 5-6 to disable gates
19D00 (5-6, 6B) and 29D00 (5-6, 5B), and
enable 24D00 (5-6, 3B). The low from
19000 (5-6, 6B) is inverted by 20D00
(5-6, 6C), disabling the set signal from
START READ F/F 0XDOO (5-6, 6C).

e. With 24D00 (5-6, 3B) enabled, it
Tow output fully enables 25D00 (5-6,
3C), producing a high which is inverted
by 26D00 (5-6, 3C) to enable 27D00 (5-6,
3D). The high from 27000 (5-6, 30) pre-
vents interlocking sides of KEYBOARD
gate 28000 (5-6, 4C) and READ gate 29D00
(5-6, 5C) from being enabled.

f. The low from 29000 (5-6, 5C)
extinguishes READ indicator (DS 17);
clears START READ F/F 0XD0OO (5-6, 6C),
extinguishing START READ indicator (DS
21); removes the READ disable from KEY-
BOARD gate 28D00 (5-6, 4C); and provides
a low when CLR READ RDY signal. The low
from 29D00 (5-6, 5B) is also inverted by
31000 (5-6, 4C), which produces a high
output removing the low when SET READ
RDY signal from the READ READY F/F OXFOO
(5-4, 3C), allowing it to be cleared by
the low when READ RDY signal from 29D00
(5-6, 5B). The high from 31D00 (5-6,
4C) prevents the transfer of data to the
input register by removing the low when
DATA TO INPUT, and stops the reader
motor by releasing the START READER sig-
nal through 32D00 (5-6, 5C).

g. With READ READY F/F OXFOO (5-4,
3C) cleared, its high output disables
43F01 (5-4, 3C) and 50F00 (5-4, 3D).

h. Disabling 43F01 (5-4, 3C) and
50F00 (5-4, 3D) stops tape movement by
removing the ADVANCE TAPE signal to the
reader from 44F01 (5-4, 3D).

i. The low from 50F00 (5-4, 3D)
keeps 50F03 (5-4, 7D) enabled, thus dis-
abling 51F03 (5-4, 6D) and preventing
further INPUT REQ signals from 50F02
(5-4, 5C). The low from 50F00 (5-4, 3D)
is also used to partially enablie 50F04
(5-4, 7D), which is further enabled by
the Tow from the clear side of KEYBOARD
INPUT READY F/F OXF04 (5-4, 8C). The
absence of ID ACK from the computer pro-
duces a low from 28F0l, (5-4, 5B), which
fully enables 50F04 (5-4, 7D), producing
a low when CLR INPUT REG signal to clear
the input register flip-flops (figures
5-9 and 5-10).
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3-146. Manual Termination of ON-LINE
Reader Operation. Various methods for
manually stopping the reader are dis-
cussed in the following paragraphs.

3-147. Raising the Tape Head. When the
reader tape head is raised, the high
when TAPE HEAD UP signal from the reader
is inverted by 30D00 (5-6, 6B) and the
following occurs:

a. The low output from 30000 (5-6,
6B) holds START READ F/F OXDOO (5-5, 6D)
clear and extinguishes START READ indi-
cator DS 21 (provided 70 msec have
elapsed since the last EF ACK was re-
ceived from the computer).

b. The low from 30D00 (5-6, 6B) is
inverted by 19F01 (5-4, 4B) to disable
20F01 (5-4, 4B) and 43F01 (5-4, 3C).

c. Disabling 20F0Ll (5-4, 4B) pre-
vents the transfer of data to the input
register by removing the low when EN
DATA TO INPUT REG signal from 40F01
(5-4, 4C).

d. Disabling 43F01 (5-4, 3C) and
50F00 (5-4, 30) stops tape movement by
removing the ADVANCE TAPE signal to the
reader from 44F01 (5-4, 3D).

e. The low from the clear side of
START READ F/F OXDOO (5-6, 6C) partially
enables 44F02 (5-4, 6B). If an automa-
tic reader operation is attempted, 29000
(5-6, 5B) is enabled and outputting a
high, which is inverted to a low by
31D00 (5-6, 4C). This low on the high
when EN REG signal 1ine fully enables
44F02 (5-4, 6B). The high from 44F02
(5-4, 6B) disables 45F02 (5-4, 6B),
whose low output is inverted by 46F02
(5-4, 6C) to disable 50F02 (54, 5C) and
prevent generation of an INPUT REG.

3-148. Depressing the START READ CLEAR
Pushbutton. When the START READ CLEAR
pushbutton (S5, figure 5-6) is de-

pressed, the START READ F/F OXDOO (5-6,
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6C) is cleared. The lTow from the clear
side of START READ F/F 0OXDOO (5-6, 6C)
partially enables 44F02 (5-4, 6B). If
an automatic reader operation is at-
tempted, 29000 (5-6, 5B) is enabled and
outputting a high, which is inverted to
a low by 31D00 (5-6, 4C). This low on
the high when EN REG signal line fully
enables 44F02 (5-4, 6B). The high from
44F02 (5-4, 6B) disables 45F02 (5-4,
6B), whose lTow output is inverted by
46F02 (5-4, 6C) to disable 50F02 (5-4,
5C) and prevent generation of an INPUT
REQ. :

3-149. Depressing the READ CLEAR Push-
button. On figure 5-6, when the READ
CLEAR (S6) pushbutton is depressed, the
interlocking sides of READ GATE 29D0C
(5-6, 5B) and KEYBOARD gate 28D00 (5-6,
4B) are disabled, and the sequences
Tisted below will occur.

a. The low from 29D00 (5-6, 5C) ex-
tinguishes READ indicator (DS 17):
clears START READ F/F 0XD0OO (5-6, 6C)
extinguishing START READ indicator (DS
21); removes the read disable from KEY-
BOARD gate 28D00 (5-6, 4C); and provides
a low when CLR READ RDY signal. The low
from 29D00 (5-6, 5B) is also inverted by
31D00 (5-6, 4C), which produces a high
output removing the low when SET READ
RDY signal from the READ READY F/F OXFQO
(5-4, 3C), allowing it to be cleared by
the low when CLR READ RDY signal from
29000 (5-6, 5B). The high from 31000
(5-6, 4C) prevents the transfer of data
to the input register by removing the
low when DATA TO INPUT, and stops the
reader motor by releasing the START
READER signal through 32D00 (5-6, 5C).

b. With READ READY F/F OXFOO (5-4,
3C) cleared, its high output disables
43F01 (5-4, 3C) and 50F00 (5-4, 3D).

c. Disabling 43F01 (5-4, 3C) and
50F00 (5-4, 3D) stops tape movement by
removing the ADVANCE TAPE signal to the
reader from 44F01 (5-4, 3D).
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d. The low from 50F00 (5-4, 7D)
keeps 50F03 (5-4, 7D) enabled, thus dis-
abling 51F03 (5-4, 6D) and preventing
further INPUT REQ signals from 50F02
(5-4, 5C). The Tow from 50F00 (5-4, 3D)
is also used to partially enable 50404
(5-4, 7D), which is further enabled by
the Tow from the clear side of KEYBOARD
INPUT REABY F/F OXFO4 (5-4, 8C). The
absence of ID ACK from the computer pro-
duces a low from 28F01 (5-4, 5B), which
fully enables 50F04 (5-4, 7D), producing
a Tow when CLR INPUT REG signal to clear
the input register flip-flops (figures
5-9 and 5-10).

3-150. Depressing the MASTER CLEAR
Pushbutton. When the MASTER CLEAR push-
button (S1, figure 5-3) is depressed, it
produces a high when MASTER CLEAR which
is routed to figures 5-5 and 5-6. The
high from S1 (figure 5-3) is also in-
verted by 70E00 (5-3, 8B) and 70EO1
(5-3, 8B) and routed, as low when MASTER
CLEAR signals, to figures 5-4 and 5-5,
respectively. The following sequences
then occur:

a. On figure 5-5, the high when
MASTER CLEAR is inverted to a low by
20001 (5-5, 5-B). The low from 20D01
(5-5, 5B) produces a 70 msec negative
pulse from 22D00 (5-5, 3C) which is in-
verted by 36D00 (5-5, 3C). This 70 msec
positive pulse from 36D00C (5-5, 3C) pre-
vents an EF REQ from being generated by
disabling 40000 (5-5, 3C). However, at
the end of 70 msec, 40D00 (5-5, 3C) is
again enabled and EF REQ signals may be
generated. ’

b. When the 70 msec positive pulse
from 36D00 (5-5, 3C) terminates, its low
when EF REQ EN output signal partially
enables the clear side of START READ F/F
0XDOO (5-6, 6C).

c. On figure 5-6, the high when
MASTER CLEAR is inverted by 20D00 (5-6,
6C), whose Tow output full enables the
clearing of START READ F/F 0XD0OO (5-6,
6C). The low from the clear side of

START READ F/F OXD0OO (5-6, 6C) partiai:y
enables 44F02 (5-4,6B). If an automatic
reader operation is attempted, 29000
(5-6, 5B) is enabled and outputting a
high, which is inverted to a low by
31D00 (5-6, 4C). This low on the high
when EN REG signal line fully enables
44F02 (5-4, 6B). The high from 44F02
(5-4, 6B) disables 45F02 (5-4, 6B),
whose Tow output is inverted by 46F02
(5-4, 6C) to disable 50F02 (5-4, 5C) and
prevent generation of an INPUT REQ.

d. On figure 5-4, the Tow when
MASTER CLEAR sets READER REQUEST ENABLE
F/F OXFOl1 (5-4, 4C).

e. On figure 5-6, the low when
MASTER CLEAR signal is inverted to a
high by 71D01 (5-6, 2B). This produces
the same effect as depressing the READ
CLEAR pushbutton.

3-151. TAPE PUNCH OPERATION, GENERAL.
To operate the tape punch in the on-line
mode, the computer sends an external
function word of 005 (or 0154) to the
I/0 Console. When the I/0 Console re-
ceives the EF word, the PUNCH F/F is
set, PUNCH indicator lights, and power
is applied to the punch motor. The se-
guence of events is as follows:

a. At the punch, each rotation of
the main motor shaft produces a flywheel
(sync) pulse which is applied to the 1/0
Console control circuits.

b. When the first sync pulse is re-
ceived from the punch, a 10 msec delay
is initiated, which allows PUNCH READY
F/F to be set on the next sync pulse
(provided it occurs during the 10 msec
delay period). When the PUNCH READY F/F
is set, an output data request (ODR) is
sent to the computer.

c. The computer detects the ODR,
places data from an assigned memory lo-
cation on its output lines (2° through
2%), and transmits an output data ac-
knowledge (0D ACK) to the I/0 Console.
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d. Upon detecting the OD ACK from
the computer, the I/0 Console control
circuits gate the on-line data to the
output register, drop the ODR, set the
TAPE FEED F/F, and light the TAPE FEED
indicator. '

e. When the next sync pulse is re-
ceived from the punch, the TAPE FEED F/F
is cleared, TAPE FEED indicator extin-
guished, and a 4 msec gate generated to
gate punch-data, and to gate a feed-hole
signal from the output register to the
punch. This gate also prevents genera-
-tion of an ODR during this time. The
data configuration is then punched into
the tape and the tape advanced to the
next frame.

NOTE

Each revolution of the punch drive
mechanism produces a flywheel
(sync) pulse. This pulse is used
to gate data and a feed-hole sig-
nal from the output register to
the punch. Although the punch-
~data and feed-hole signals are
transmitted simultaneously, the
mechanical timing within the punch
is such that tape punching occurs
before the tape is advanced to the
next frame.

f. When the 4 msec gate terminates,
the output register is cleared and an-
other ODR generated. The computer de-
tects the ODR and the cycle is repeated
until the computer output buffer is
empty or the punch is deactivated by the
program. ‘

g. After data transmission is com-
plete, the program should deactivate the
punch by sending an external function
word of 0015 (or 0llg) to the I/0 Con-
sole.

h. The tape punch operation can be
stopped by the computer, or by:

(1) Depressing PUNCH CLEAR push-
button;
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(2) Depressing MASTER CLEAR push-
button.

3-152. TAPE PUNCH OPERATION, DETAILED.
Refer to operational flow diagram (fig-
ure 3-50) and referenced logic diagrams
for the following discussion of punch
operations. Steps 1, 2, 3, 10, 12
through 18, and 31 through 42 of the
operational flow diagram are applicable
to punch operation.

3-153. External Function Acknowledge
Enable. As previously described, the EF
ACK from the computer produces a 2usec
high from gate 19D01 (5-5, 4B) which is
inverted to a low by inverter 20002
(5-5, 5C) to partially enable the set
side of PUNCH F/F 0XD02 (5-5, 5D).

3-154. External Function Word Conver-
sion and Translation. For a punch oper-
ation, an external function word of 0054
(or 0155) is received from the computer.
Active bits 2° and 22 are converted to
I/0 Console low logic levels (-4.5 VDC)
by gates 20G00 (5-11, 3B) and 20G02
(5-11, 5B) and routed to figure 5-5 as
the Tow when OUTPUT DEVICE and low when
SET PUNCH signals, respectively.

3-155. Set PUNCH F/F and Start Punch
Motor. On figure 5-5, the low when SET
PUNCH and low when OUTPUT DEVICE fully
enable the set side of PUNCH F/F 0XDO2
(5-5, 5D). With OXDO2 set, the high
from the clear side Tights PUNCH indi-
cator switch (DS 18) and is inverted to
a Tow by 50D02 (5-5, 8B) to initiate a
START PUNCH signal from 53002 (5-5, 8C).
The START PUNCH signal goes to energize
PUNCH relay K1 (5-13, 4C). When K1 is
energized, it completes a 115-VAC, 60-Hz
path to punch input A3A2J2-2.

3-156. Set PUNCH READY F/F. The high
from the clear side of PUNCH F/F (5-

5, 5D) removes the low when CLR PUNCH
RDY signal from the clear side input of
PUNCH RDY F/F OXEOLl (5-2, 4C) and the
low when EN SET PUNCH RDY signal from
the set side of 0XD02 (5-5, 5D) is used
as a partial enable for setting OXEOl
(5-2, 4B). The high from the clear side
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of PUNCH F/F 0XD0O2 (5-5, 5D) also en-
ables 50D02 (5-5, 8B) which outputs a
low to 53002 (5-5, 8C) to start the
punch motor and to 51D00 (5-5, 7B) time
delay to allow the punch motor to get up
to speed before setting the PUNCH READY
F/F OXEOLl (5-2, 4B). At the punch, each
rotation of the punch motor shaft pro-
duces a flywheel (sync) pulse. The neg-
ative portion of this pulse is converted
to I/0 Console logic levels and inverted
by 29E00 (5-2, 3B).

3-157. Clear Output Register. Since
TAPE FEED F/F OXEOO (5-2, 4C) is clear
at this time, the low from its clear
side partially enables gate 53E00 (5-2,
6C). Time delay 51E00 (5-2, 3C) is nor-
mally outputting a low which further
enables 53E00 (5-2, 6C). Gate 53EQ0 is
fully enabled by the low from inverter
52E02 (5-2, 6C), which is presented at
all times except when ENABLE PRINT F/F
OXEO2 (5-2, 5C) is set. Enabling 53EQ0
(5-2, 6C) produces a high output which
is inverted by 57E00 (5-2, 8C) and
routed as the low when CLEAR OUTPUT REG
signal to inverter 29G00 (5-11, 8B).
The high from 29G00 (5-11, 8B) is am-
plified by 30G00 and used to clear the
output register flip-flops (figure 5-11
and 5-12).

3-158. Generate Output Data Request.
The high from 53E00 (5-2, 6C) partially
enables gate 54E00 (5-2, 6C). With
PUNCH READY F/F OXEOl (5-2, 4B) set, its
Tow output partially enables the set
side of TAPE FEED F/F OXEOO (5-2, 4C)
and gate 50E01 (5-2, 7B). Gate 50EO1
(5-2, 7B) is fully enabled by the Tow
when CLR PRINT RDY F/F signal which is
present at all times except during
printer operations. The high from 50E01
(5-2, 7B) provides the final enable for
gate 54E00 (5-2, 6C) whose Tow output is
used to partially enable OUTPUT REQ gen-
erator 56E00 (5-2, 7C). A low when EN
REQ signal from 71H21 (5-8, 3C) is pres-
ent at all times when the serializer is
inactive. This signal is inverted by
71H22 (5-2, 7B), reinverted by OR gate

54E01 (5-2, 7B), and applied as a par-
tial enable for 56E00 (5-2, 7C). The
final enable for 56E00 (5-2, 7C) is the
low when EN REQ, which comes from the
clear side of QOFF-LINE F/F 0OXD0O3 (5-5,
6D), is present during all on-line oper-
ations. When 56E00 (5-2, 7C) is en-
abled, it generates an OUTPUT REQ signal
for transmittal to the computer. The
output data request is detected by the
computer. The computer then places data
from an assigned memory location on its
output Tine (2° through 27) and trans-
mits an output data acknowledge (0D ACK)
to the I/0 Console.

3-159. Set TAPE FEED F/F, Remove ODR
and Gate Data to Output Register. The
0D ACK from the computer is converted to
a low console logic level (-4.5 VDC) by
47e04 (5-3, 3B) to enable gate 48E04
(5-3, 3C) since the low when COPY ena-
bling signal is present during all on-
l1ine operations. The high from 48E04
(5-3, 3C) is inverted to a low by 51EQ4
(5-3, 3C) to partially enable gate 53E04
(5-3, 3C). The low from 51E04 (5-3, 3C)
is also routed through 52E04 (5-3, 3C),
which allows 53E04 (5-3, 3C) to be fully
enabled for 2usec. The 53E04 output is
a 2usec low when GATE OUTPUT DATA signal
which is used to fully enable setting
TAPE FEED F/F OXEOO (5-2, 4C). The high
output from OXEOO (5-2, 4C) lights TAPE
FEED indicator-switch (DS 20) and dis-
ables gate 53E02 (5-2, 6C). The low
from 53E02 (5-2, 6C) is inverted by
57E00 (5-2, 6C), removing the low when
CLR OUTPUT REG signal from its output
line. The low from 52E02 (5-2, 6C),
whose high output disables 53E00 (5-2,
6C), preventing generation of an QUTPUT
REQ signal. The 2usec low when GATE
OUTPUT DATA signal from 53E04 (5-3, 3C)
is also used to fully enable 19G00
(5-11, 3C) since the Tow when COPY ena-
bling signal is present during all on-
1ine operations. The low from 19G00
(5-11, 7B) gates the on-Tine data into
the output register flip-flops O0XGOO
(5-11, 3C) through 0XGO7 (5-12, 7C)
(figures 5-11 and 5-12).
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3-160. Gate Data to Punch. With TAPE
FEED F/F OXEOO (5-2, 4C) set, its high
output partially enables 50E00 (5-2,
3B). When the next flywheel pulse from
the punch is sensed by 29E00 (5-2, 3B),
its high output fully enables 50EQO
(5-2, 3B), whose negative output is in-
verted by 49E00 (5-2, 3C) and stretched
into a 4 msec positive pulse by time
delay circuit 51E00 (5-2, 3C). This
gate is applied as a further disabling
signal for gate 53E00 (5-2, 6D), which
was initially disabled when TAPE FEED
F/F OXEOO (5-2, 4C) was set. The signal
from 51E00 (5-11, 3C) is also inverted
by 52E00 (5-2, 3D) and amplified by
49G00 (5-11, 3C) to become the Tow when
DATA to PUNCH signal, which is used to
partially enable gates 50GO0 through
50G07 (figures 5-11 and 5-12). These
gates will be fully enabled or disabled
in accordance with the bit configuration
stored in output register flip-flops
0XG00O (5-11, 7C) through 0XGO7 (5-12,
7C), respectively. When a particular
flip-flop is set (contains a binary 1),
its associated gate will be enabled.
Conversely, when a particular flip-flop
is clear (contains a binary 0), its re-
spective gate will be disabled. The
50G00 (5-11, 3C) through 50G07 (5-12,
7C) outputs are converted to punch logic
levels by 51G00 (5-11, 3C) through 51G07
(5-12, 7C), respectively, and trans-
mitted to the punch as PUNCH DATA
signals.

3-161. FEED HOLE Signal to Punch. The
low when DATA to PUNCH signal from 49G00
(5-11, 3B) is amplified through 40G06
(5-12, 8C) to enable 41G06 (5-12, 8C),
whose output is transmitted to the punch
as the FEED HOLE signal.

3-162. Clear TAPE FEED F/F. The low
from 49G00 (5-11, 3C) is also routed to
figure 5-2 as the low when EN CLR TAPE
FEED F/F signal and used to partially
enable gate 30EQ0 (5-2, 4B). At the end
of the flywheel pulse, the 29E00 (5-2,
3B) output goes low and 30E00 (5-2, 4B)
is fully enabled. The low from 30EQOQ
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(5-2, 4B) clears TAPE FEED F/F OXEOO
(5-2, 4C), extinguishing the TAPE FEED
indicator (DS 20), disabling 50EQ0Q
(5-2, 3B), and partially enabling gate
53E00 (5-2, 6D).

3-163. Clear Output Register. Gate
53E00 (5-2, 6D) is fully enabled when
the 4 msec positive pulse from time
delay circuit 51E00 (5-2, 3C) terminates
(goes low) since the low enabling signal
from 52E02 (5-2, 6C) is present at all
times except during printer operations.
The high from 53E00 (5-2, 6D) is in-
verted by 57E00 (5-2, 8C) to produce the
Tow when CLEAR OUTPUT REG signal, which
is routed to inverter 29G00 (5-11, 8B).
The high from 29G00 (5-11, 8B) is ampli-
fied by 30600 5-11, 8B) and used to

clear the output register.

NOTE

The remaining puhch operations are
listed in paragraph 3-161.

3-164. Automatic Termination of ON-LINE
Punch Operation. After all data trans-
mission has been completed, the computer
initiates an external function acknowl-
edge (EF ACK) and transmits an external
function word 001 to the I/0 Console.
When this EF ACK and EF word are received
by the I/0 Console, the following se-
quences occurs

a. The EF ACK generates a 2usec pos-
itive pulse from 19D01 (5-5, 4B) which
is inverted to a low by 20D01 (5-5, 5B)
and stretched to a 70 msec negative
pulse by 22D00 (5-5, 3C). The low from
22D00 (5-5, 3C) is inverted by 36D00
(5-5, 3C), disabling 40D00 (5-5, 3C) and
preventing generation of another EF REQ
signal for 70 msec after receiving an EF
ACK.

b. The 2usec high from 19001 (5-5,
4B) is inverted to a low by 20D01
(5-5, 5B) to partially enable the clear
side of PUNCH F/F 0XD02 (5-5, 5D). Bit
2% is converted to an I/0 low logic
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level (-4.5 VDC) by gate 20G00 (5-11,
3B) and routed to figure 5-5 as the low
when OQUTPUT DEVICE signal to further
enable the clear side of 0XD02 (5-5,
50), The absence of EF word bit 22 pro-
vides a high from 20602 (5-11, 5B) which
is routed on the low when SET PUNCH sig-
nal liné to figure 5-5 where it is in-
verted by 30D02 (5-5, 5C) to provide the
final enabling signal for clearing 0XDOZ2
(5-5, 50).

c. With PUNCH F/F 0XD02 (5-5, 5D)
cleared, the low from its clear side
extinguishes PUNCH indicator (DS 18) and
is inverted to a high by 50D02 (5-5, 8B)
to remove the START PUNCH signal from
53002 (5-5, 8C). Removing the START
PUNCH signal deenergizes K1 (5-13, 4C)
by breaking the 115-VAC, 60-Hz path in
order to drop the punch input A3A2]2-2
and stop the punch motor.

d. The low when CLR PUNCH RDY signal

from the clear side of PUNCH F/F 0XDO2
(5-5, 5D) clears PUNCH READY F/F OXEOL
(5-2, 4B).

e. When PUNCH READY F/F OXEOl (5-2,
4B) is cleared, its set output produces
a high which disables the set side of
TAPE FEED F/F OXEOO (5-2, 4C) and also
disables 50E01 (5-2,7B). The low from
50E01 (5-2, 7B) disables gate 54EQ0,
whose high output disables 56E00 (5-2,
7C), preventing further generation of an
OUTPUT REG signal (ODR).

f. With the punch motor stopped, no
further flywheel (sync) pulses will be
detected by 29E00 (5-2, 3B), and time
delay circuit 51E00 (5-2, 3C) will be
outputting a Tow which will prevent
transfer of data from the output reg-
ister to the punch by disabling the Tow
when DATA to PUNCH output from 52E0Q
(5-2, 3D). The low from 51E00 (5-2, 3C)
also partially enables 53E00 (5-2 6C),

- which is further enabled by the Tow from
the clear side of TAPE FEED F/F OXEOO
(5-2, 4C), and fully enabled by the Tow
from 52E02 (5-2, 6C) (which is present
at all times except during printer oper-
ations).

g. With gate 53E00 (5-2, 6C) en-
abled, its high output is inverted by
57E00 (5-2, 8C), providing the low when
CLEAR OUTPUT REG signal used to clear
thergutput register (figures 5-11 and
5-12).

3-165. Manual Termination of ON-LINE
Punch Operation. Various methods for
manually stopping the punch are de-
scribed in the following paragraphs.

3-166. Depressing the PUNCH CLEAR Push-
button. On figure 5-5, when the PUNCH
CLEAR pushbutton (S7) is depressed, the
PUNCH F/F 0XD02 (5-5, 5D) is cleared,
and the sequence of events occurs as
described in paragraph 3-164, steps c.
through g..

3-167. Depressing the MASTER CLEAR
Pushbutton. When the MASTER CLEAR push-
button (S1, figure 5-3) is depressed, it
produces a high when MASTER CLEAR which
is routed to figures 5-2 and 5-5. The
high from S1 (5-3, 7B) is also inverted
by 70E00 (5-3, 8B) and routed, as the
Tow when MASTER CLEAR signal to figure
5-2 and 5-5. The following sequences
then occur:

a. On figure 5-5, the high when
MASTER CLEAR is inverted to a low by
20001 (5-5, 5B). The low from 20001
(5-5, 5B) produces a 70 msec negative
pulse from 22D00 (5-5, 3C) which is in-
verted by 36D00 (5-5, 3C). This 70 msec
positive pulse from 36D00 (5-5, 3C) pre-
vents an EF REQ from being generated by
disabling 40D00 (5-5, 3C). However, at
the end of 70 msec, 40D00 (5-5, 3C) is
again enabled and EF REQ signals may be
generated.

b. On figure 5-5, the low when
MASTER CLEAR clears PUNCH F/F 0XD02
(5-5, 5D), and the sequence of events
occurs as described in paragraph 3-164,
steps c. through e..

Cc. On figure 5-2, the low when
MASTER CLEAR signal is used to ensure
that TAPE READ F/F OXEOO (5-2, 4C) is
cleared. ‘
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d. Refer to paragraph 3-164, steps
f. and g..

e. On figure 5-2, the high when
MASTER CLEAR signal is used to ensure
57E00 (5-2, 8C) outputs the low when
CLEAR OUTPUT REG signal necessary to
clear the output register.

3-168.
MODE .

LOGIC DESCRIPTION, OFF-LINE

3-169. OFF-LINE MODE. The following
paragraphs contain a detailed functional
description of the logic circuitry in
the I/0 Console OFF-LINE mode of opera-
tion. Refer to operational sequence
flow diagram (figure 3-53), during the
following discussion of off-line control
circuitry.

3-170. CONTROL CIRCUITS, GENERAL. A1l
I/0 Console operations are manually se-
lected in the off-1ine mode of opera-
tion. One input device (keyboard or
reader) and either one or both output
devices (punch or printer) can be se-
lected. The off-1line operations ex-
plained in this manual cover selection
of both the printer and the punch with
each input device. Although these oper-
ations are similar to those explained
for on-1line operations, the I/0 Console
must operate independently of the com-
puter; therefore, provision must be made
for disabling all input data and re-
quests to the computer, and all output
data and acknowledgements from the com-
puter. The input and output acknowl-
edges normally received from the com-
puter must be simulated within the I/0
Console.

3-171. CONTROL CIRCUITS, DETAILED. See
referenced logic diagrams for the fol-
lowing detailed analysis of the general
off-1ine control circuitry.

3-172. Prevent Data Transfer to Output
Register. When the ON-LINE/OFF-LINE
switch (S4, figure 5-3) is placed in the
OFF-LINE position, the high from S4-1
disables one side of 48E04 (5-3, 3C).
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Gate 48E04 (5-3, 3C) is fully disabled
at this time since an 0D ACK is not
being received from the computer. The
low from 48E04 (5-3, 3C) is inverted by
51E04 (5-3, 3C) to disable 53E04 (5-3,
3D), placing a high on the GATE OUTPUT
DATA signal lines to figure 5-11 to dis-
able 18G00 (5-11, 7B) and 19G0O0 (5-11,
7B), preventing transfer of data into
the output register flip-flops (figures
5-11 and 5-12).

3-173. Disable Inputs, Interrupts, Re-
quests, and Acknowledges. The high from
S$4-1 (5-3, 4C) 1is routed on the low when
ON-LINE signal 1ine to figures 5-4 and
5-5., On figure 5-4, the high on the low
when ON-LINE signal line disables 45F02
(5-4, 6B) and one side of 25F01 (5-4,
6C). Disabling the appropriate side of
25F01 (5-4, 6C) blocks ID ACK signals
from the computer. Disabling 45F02
(5-4, 6B) produces a low output, which
is inverted by 46F02 whose high output
prevents generation of INTERRUPT or
INPUT REQ signals to the computer by
disabling 51F02 (5-4, 6C) and 50F02
(5-4, 5C) respectively. On figure 5-5,
the high on the low when ON-LINE signal
line disables 19001 (5-5, 4B) and 40D00
(5-5, 3C). Disabling 19D01 (5-5, 4B)
blocks EF ACK signals from the computer.
Disabling 40D00 (5-5, 3C) prevents gen-
eration of EF REQ signals to the com-
puter.

3-174. Off-Line Enables and Set OFF-
LINE F/F. With 19DO1 (5-5, 4B) dis-
abled, its low output is inverted by
20001 (5-5, 5B), removing the low input
signal from the clear side of OFF-LINE
F/F 0XDO3 (5-5, 6D), allowing it to be
set as described below. The low (-4.5
VDC) from S4-2 (5-3, 4C) partially en-
ables gate 50E04 (5-3, 4C) and is routed
as low when OFF-LINE signals to figures
5-4 and 5-5. On figure 5-4 the low when
OFF-LINE signal partially enabies the
side of 25F01 (5-4, 6C) associated with
simulated input acknowledge signals. On
figure 5-5, the low when OFF-LINE signal
sets OFF-LINE F/F 0XDO3 (5-5, 6D),
Tighting the COPY lamp (DS 19).
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/ OFF-LINE  \
CONTROL CKT |

BLOCK EF ACK DISABLE OUTPUT
FROM COMPUTER REQ TO COMPUTER
19001 5.2)
{55)
ON-LINE/
“OFF-LINE SW TO ¥
v F‘::'s‘;N ' DISABLE EF DISABLE AUTO
REQ TO FUNCTIONS AND
{ves COMPUTER ENABLE MANUAL
_ (55) FUNCTIONS

DISABLE DATA
TO QUTPUT

REGISTER
48EC4 (53)

SET OFF-LINE

F/F OXDO3
{5-2)

BLOCK ID ACK

COMPUTER (54}

FROM COMPUTER
AND ENABLE
SIMULATED INPUT BLOCK QUTPUT
ACK {54) ACK FROM
COMPUTER AND
l ENABLE SIMULATED
OUTPUT ACK (5-3)
DISABLE
INTERRUPT AND
ID ACK TO '

Figure 3-53. OFF-LINE Control Circuits, Operational Sequence
Flow Diagram.

3-175. OFF-LINE F/F Outputs. With OFF-
LINE F/F 0XDO3 (5-5, 6D) set, its clear
side outputs are high and its set side
outputs are low. Highs from the clear
side are routed to figure 5-11 on the
high when GATE INPUT REG and Tow when
COPY signal lines to figure 5-3 on the
Tow when COPY 1ine, and to figure 5-2 on

the low when EN REQ line. Lows from the
set side are routed on low when COPY
lines to figures 5-3 and 5-4. On figure
5-11, the high when GATE INPUT REG sig-
nal is inverted by 17600 (5-11, 8B) to
partially enable 18G00 _(5-11, 7B). The
high on the low when COPY disables 19G0O
(5-11, 7B). On figure 5-3, the high on
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low when COPY line disables the appro-
priate side of 48E04 (5-3, 3C) to block
OUTPUT ACK signals from the computer
while the low when COPY signal partially
enables the other side of 48E04 associ-
ated with circuits providing simulated
output acknowledges. On figure 5-2, the
high on the low when EN REQ signal line
prevents generation of output request to
the computer by disabling OUTPUT REQ
generator 56E00 (5-6, 7C).

3-176. TAPE READER OPERATION, GENERAL.
For off-1ine operations, the tape reader
is initiated by depressing the READ,
START READ, PRINT and/or PUNCH indicator
switches on the I/0 Console control
panel. The following discussion in-
volves off-line operations of the tape
reader input with both printer and punch
outputs.

3-177. When the tape head is lowered
and the READ, START READ, PRINT, and
PUNCH indicator switches are manually
depressed, power is applied to the re-
spective motors. When a sprocket pulse
is detected, a frame is gated to the
input register, the tape is stopped,
OFF-LINE READ F/F sets. (If READ ONE
switch is depressed, the OFF-LINE READ
F/F never sets, causing only one frame
to gate each time READ ONE switch is
depressed.) With OFF-LINE READ ONE F/F
set, a simulated output acknowledge
occurs, gating the input register to the
output register.

3-178. The serializer logics are en-
abled and TAPE FEED F/F is set. When
the sync or flywheel pulse arrives from
the punch, the frame in the output reg-
ister is punched on tape and the TAPE
FEED F/F cleared. Meanwhile the data in
the input register is gated serially to
the printer. After 81.81 msec, a simu-
lated input acknowledge occurs which
clears the OFF-LINE READ ONE F/F. After
18.18 msec¢, the OFF-LINE READ ONE F/F is
set if OFF-LINE READ F/F is set. (If
READ ONE switch is depressed, OFF-LINE
READ F/F is cleared and the READ ONE
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switch must then be depressed in order
to set the OFF-LINE READ ONE F/F.) This
action takes place until all tape is
read or until the I/0 Console is man-
ually master cleared.

3-179. TAPE READER OPERATION, DETAILED.
Refer to operational flow diagram (fig-
ure 3-54) and referenced functional
schematic diagrams for the following
discussion of tape reader operations.

3-180. Light READ Indicator. Depress-
ing READ indicator switch (DS 17, figure
5-6) disables one side of gate 27D00
(5-6, 30). The other side is disabled
by the high from 21D00 (5-6, 6B), which
is present during all off-line opera-
tions. With 27D00 (5-6, 3D) completely
disabled, its low output is applied to
partially enable the interlocking side
of READ gate 29D00 (5-6, 5B). Gate
29D00 (5-6, 5B) is fully enabled by the
Tow from KB gate 28D00 (5-6, 4B), which
is present at all times except during
keyboard operations. Gate 29D00 (5-6,
5B) remains enabled and holds KB gate
28D00 5-6, 4B), which is present at all
times except during keyboard operations.
Gate 29D00 (5-6, 5B) disabled by inter-
locking action between the two gates.
The high from 29000 (5-6, 5B) 1lights
READ indicator switch (DS 17).

3-181. Disable Keyboard Mode and Clear
INTERRUPT F/F, KEYBOARD REQ ENABLE F/F,
and KEYBOARD INPUT READY F/F. The high
from 29D00 (5-6, 5B) prevents enabling
gate 28D00 (5-6, 4B), thus disabling
keyboard mode during a read operation.
The Tow when CLR from 28D00 (5-6, 4B) is
routed to figure 5-4, where it is in-
verted by 29F04 (5-4, 8B) and then by
30F04 (5-4, 8C) and used to clear INTER-
RUPT F/F OXF02 (5-4, 6C), KEYBOARD REQ
ENABLE F/F OXFO3 (5-4, 7C) and KEYBOARD
INPUT READY F/F OXFO4 (5-4, 8C).

3-182. Set START READ F/F. When START
READ indicator switch (DS 21, 5-6, 6D)
is depressed, START READ F/F 0OXDOO (5-6,
6C) is set and DS 21 is illuminated.
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The high from the clear side of 0XDOO
(5-6, 6C) remains the low when CLR OFF-
LINE READ F/F signal from the clear side
input of OFF-LINE READ F/F OXEO5 (5-3,
4B), while the low from the set side of
0XDOO (5-6, 6C) partially enables the
set side of OFF-LINE READ ONE F/F OXEOQ4
(5-3, 6B).

3-183. Start Reader Motor. The high
from 29000 (5-6, 5B) causes a low output
from inverter 31D00 (5-6, 5B) causes a
Tow output from inverter 31D00 (5-6, 4C)
to initiate a START READER signal from
32D00 (5-6, 5C). The START READER sig-
nal goes to energize READER relay (K3,
5-13, 3C). When K3 is energized, it
completes a 115-VAC, 50-Hz path to
reader input A3A1J1-C.

3-184. Set READ READY F/F. The high
from 29000 (5-6, 5B) removes the low
when CLR READ RDY from READ RDY F/F
OXFOO (5-4, 3C). Low when SET READ RDY
from 31000 (5-6, 4C) is delayed 0.5 sec-
onds by 19F00 (5-6, 3B) and applied
through 20F00 to set OXFOO.

3-185. Clear Input Register and Advance
Tape. With the tape head lowered, a
high when READER EN from 30D00 (5-6, 6B)
is inverted to a low by 19F01 (5-4, 4B)
to partially enable gates 42F01 (5-4,
4D) and 43F01 (5-4, 3C). In the absence
of a sprocket pulse, a low output is
produced from 20F01 (5-4, 4C) which par-
tially enables setting READER INPUT RE-
QUEST ENABLE F/F OXFOl (5-4, 4C), par-
tially enables gate 41F01 (5-4, 4C), and
prevents the low when EN DATA TO INPUT
REGISTER signal from 40F01 (5-4, 4C).

3-186. With READ RDY F/F OXFOO (5-4,
3C) set, a Tow is outputted which par-
tially enables gates 43F01 (5-4, 3C) and
sets READER INPUT REQUEST ENABLE F/F
OXFO1l (5-4, 4C). The low from OXFO1
(5-4, 4C) further enables 42F01 (5-4,
4D); however, all enabling conditions
for 42F01 (5-4, 4D) are not met at this
time, and its output will be Tow. Since
41F01 (5-4, 4C) is partially enabled by

the Tow from 20F01 (5-4, 4B), the 42F01
(5-4, 4D) output will remain Tow until
conditions change (reader sprocket pulse
detected). This low from 42F01 (5-4,
4D) fully enables 43F01 (5-4, 3C), pro-
ducing a high as its output which is fed
through 44F01 (5-4, 3C) as an ADVANCE
TAPE signal to A3A1J2-Y of the tape
reader. The high from 43F01l (5-4, 3C)
also disables 50F00 (5-4, 3D) so that it
produces a low to partially enable 50F04
(5-4, 7D). The low from the clear side
of KEYBOARD INPUT READY F/F GXF04 (5-4,
8C) further enables 50F04 (5-4, 7D),
which is fully enabled by the low from
28F01 [(5-4, 5B) due to lack of an ID
ACK]. With gate 50F04 (5-4, 7D) fully
enabled, a low when CLR INPUT REGISTER
signal is sent to inverter 29100 (5-9,
8B), amplified by 30100 (5-9, 8B), and
used to clear the input register flip-
flops (figures 5-9 and 5-10).

3-187. Set PUNCH F/F and Start Punch
Motor. Depressing the PUNCH indicator
switch (DS 18, 5-5) sets PUNCH F/F 0XD02
(5-5, 5D). With 0XD0O2 (5-5, 5D) set,
the high from the clear side 1ights DS
18 and is inverted to a low by 50002
(5-5, 8B) to initiate a START PUNCH sig-
nal from 53002 (5-5, 8C). The START
PUNCH signal energizes PUNCH relay (K1,
5-13, 4C). When K1 is energized, it
completes a 115-VAC, 60-Hz path to punch
input A3A2J2-2.

3-188. SET PUNCH READY F/F. The high
from the clear side of PUNCH F/F 0XD02
(5-5, 5C) removes the low when CLR PUNCH
RDY signal from the clear side input of
PUNCH READY F/F OXEOl (5-2, 4B) and the
Tow when EN SET PUNCH RDY signal from -
the set side of 0XD02 (5-5, 5C) is used
as a partial enable for setting OXEO1
(5-2, 4B).

3-189. PUNCH F/F 0XD02 (5-5, 5C) set
produces a high from the clear side to
input pin 6 of 50D02 (5-5, 8B), causing
a low at output pin 13. The low from
50002 (5-5, 8B) 1is applied to pin 15 of
time delay 51D00 (5-5, 7B). Time delay

3-103



SE640-AZ-MMM-010

51D00 (5-5, 7B) outputs a high for 2
seconds, at which time the delay expires
and the output goes low. The high from
time delay 51D00 (5-5, 7B) is inverted
to a lTow by 51D01 (5-5, 7C) to start
time delay 52D02 (5-5, 7C). For 0.5
seconds, (5-5, 7C) will continue to out-
put a Tow allowing the punch to get up
to speed. When the delay expires, the
output will go high and remain high un-
til time delay 51D00 (5-5, 7B) expires.
The high from time delay 52D02 (5-5, 7C)
is inverted to a low by 54D02 (5-5, 7D).
This produces the low when EN SET RDY
signal, which is applied to the PUNCH
F/F OXEOl (5-2, 4B) as the final enable
to the set side. Two seconds after a
low is applied to the input of 51D00
(5-5, 7B) the delay expires and the out-
put of time delay 52D02 (5-5, 7C) goes
low. The low from 52002 (5-5, 7C) is
inverted to a high by 54D02 (5-5, 7C),
which drops the low when EN SET RDY sig-
nal to the PUNCH READY F/F OXEOl (5-5,
4B).

3-190. C(lear Output Register. Since
TAPE FEED F/F OXEOO (5-2, 4C) is clear
at this time, the low from its clear
side partially enables gate 53E00 (5-2,
6D). Time delay 51EQ00 (5-2, 3C) is nor-
mally outputting a low which further
enables 53E00 (5-2, 3C). Gate 53E00
(5-2, 3C), which is present at all times
except when ENABLE PRINT F/F OXEQ2 (5-2,
5C) is set. Enabling 53E00 (5-2, 3C)
produces a high output which is inverted
by 57E00 (5-2, 8C) and routed as the low
when CLEAR OUTPUT REG signal to inverter
29G00 (5-11, 8B). The high from 29G00
(5-11, 8B) is amplified by 30G00 (5-11,
8B) and used to clear the output regis-
ter flip-flops (figures 5-11 and 5-12).

3-191. Set PRINT F/F and Start Printer
Motor. Depressing PRINT indicator
switch (DS 24, 5-6, 7C) sets PRINT F/F
0XDO1 (5-6, 7C). With OXDO1l (5-6, 7C)
set, the high from its clear side lights
DS 24 and is inverted to a low by 50001
(5-6, 8B) to initiate a START PRINTER
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signal from 53001 (5-6, 8C). The START

PRINTER signal energizes PRINTER relay

(K2, 5-13, 4C). When K2 is energized,

it completes a 115-VAC, 60-Hz path to
keyboard/printer input A7Pl-Z and starts —
the printer motor.

3-192. Set PRINTER READY F/F. The low
from the set side of PRINT F/F 0OXDO1
(5-6, 7C) is inverted to a high by
55001, removing the low when CLR PRINT
RDY signal line from the clear side of
PRINTER READY F/F OXEO3 (5-2, 6B). The
low when PRINTER RDY from the set side
of 0XDOl (5-6, 7C) partially enables
OXEO3 (5-2, 8B). The low from 50001
(5-6, 8B) occurs when 0XDOl (5-6, 7C) is
set and enables time delay 52D01 (5-6,
7C) which produces a high output after a
0.5 second delay. The 52001 (5-6, 7C)
output is inverted by 54D01 to produce a
Tow when EN SET PRINTER READY signal
delayed 0.5 seconds from initiation of
printer operation. This delayed signal
is used as the final enable for setting
OXEO3 (5-2, 6B).

3-193. Stop Tape and Gate Data to Input
Register. When a sprocket pulse is de-
tected, 20F01 (5-6, 4B) produces a high
output which is used to disable gate N~
41F01 (5-4, 4C). With 41F01 (5-4, 4C)
disabled, its low output fully enables
42F01 (5-4, 4D) producing a high to dis-
able 43F01 (5-4, 3C). When 43F01 is
disabled, its low output is applied to
44F01 (5-4, 3C) to remove the ADVANCE
TAPE signal to the tape reader. The low
from 43F01 (5-4, 3C) also fully enables
gate 50F00 (5-4, 3D) to produce a high
output which is used to disable 50F04
(5-4, 7D) and remove the low when CLEAR
INPUT REG signal to the input registers.
The high from 20F01 (5-4, 4B) is also
inverted to become a low when EN DATA
INPUT REG signal. This signal, along
with the low when DATA TO INPUT signal
from 31000 (5-6, 4C), enables 17100
(5-9, 7B). The low when READER INPUT
REG from 17100 (5-9, 7B) gates data from
the reader into the input register flip-
flops (figures 5-9 and 5-10).
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3-194. Set OFF-LINE READ F/F and/or
OFF-LINE READ ONE F/F. Placing the READ
ONE-READ switch (S3, 5-3, 5B) in the
READ position sets OFF-LINE READ F/F
OXEO5 (5-3, 4B). The low from the set
side output of OXEO5 (5-3, 4B) partially
enables the set side of OFF-LINE READ
ONE F/F OXEO4 (5-3, 6B). The set side
is fully enabled by the low when EN SET
OFF-LINE READ ONE F/F signal from the
71H21 (5-8, 3C), which is present at all
times when the serializer is inactive.

3-195. Simulate Output Acknowledge.

The low from the set side of OFF-LINE
READ ONE F/F OXEO4 (5-3, 6B) partially
enables gate 50E04 (5-3, 5C). With READ
ONE-READ switch (S3) in the READ posi-
tion, the high from S3-3 is inverted to
a low by 49E04 (5-3, 5C) to further en-
able 50E04 (5-3, 5C). Gate 50E04 (5-3,
5C) is fully enabled by the low from
S4-2 (5-3, 4C), which is present during
all off-line operations. With 50EQ4
(5-3, 5C) enabled, its high output simu-
lates an output acknowledge signal.

3-196. Set TAPE FEED F/F and Remove
Clear from Output Register. The high
from 50E04 (5-3, 5C) is inverted by
51E04 (5-3, 3C) to partially enable
53E04 (5-3, 3D). The low from 51EQ4
(5-3, 3C), which allows 53E04 (5-3, 3D)
to be fully enabled for 2usec GATE OUT-
PUT DATA signal which is used to par-
tially enable setting TAPE FEED F/F
OXEOO (5-2, 4C). TAPE FEED F/F O1EOO
(5-2, 4C) is fully enabled at this time
due to the low from PUNCH READY F/F
OXEO1 (5-2, 4B), which was previously
set. The high output from OXEQO (5-2,
4C) 1ights TAPE FEED indicator switch
(DS 20) and disables 53E00 (5-2, 6C).
The low from 53E00 (5-2, 6C) is inverted
by 57E00 (5-2, 8C), removing the Tow
when CLR OUTPUT REG signal from its out-
put Tine.

3-197. Gate Input Register to Output
Register. The 2usec low when GATE OUT-
PUT DATA signal from 53E04 (5-3, 3D) is
also used to fully enable 18G00 (5-11,

7B) since 17G00 (5-11, 8B) is outputting
a low enabling signal during all off-
Tine operations. The low from 18G00
(5-11, 7B) gates all data from the input
register flip-flops (figures 5-9 and
5-10) into their respective output reg-
jster flip-flops (figures 5-11 and
5-12).

3-198. Set ENABLE PRINT F/F, Initiate
Serializer and CLEAR SERIALIZER RDY F/F.
With PRINTER READY F/F OXEO3 (5-2, 6B)
set, its low output partially enables
the set side of ENABLE PRINT F/F OXEQ2
(5-2, 5C). When the 2usec low when GATE
OUTPUT DATA signal from 53E04 (5-3, 3D)
occurs as the result of a simulated out-
put acknowledge, the set side of OXEQ2
(5-2, 5C) is fully enabled and the flip-
flop is set. The high from its clear
side is inverted by 51E02 (5-2, 6B) and
reinverted by 52E02 (5-2, 6C) to disable
53E00 (5-2, 6D) preventing the low when
CLEAR OUTPUT REG from 57E00 (5-2, 8C)
during printer operations. The low from
the set side output of OXEO2 (5-2, 5C)
fully enables 50E06 (5-2, 5C) since its
other enable is low at all times except
during keyboard operations. With 50E06
(5-2, 5C) enabled, its high output is
routed to figure 5-7 on the high when
INIT SERIALIZER 1ine. The high when
INIT SERIALIZER signal is inverted by
71H00 (5-7, 8C) to partially enable
71H01 (5-7, 8C) and the sequence of
events described in paragraph 3-76
occurs.

3-199. Gate Data to Punch and Clear
TAPE FEED F/F. With TAPE FEED F/F OXEOO
(5-2, 4C) set, its high output partially
enables 50E00 (5-2, 6D). When the next
flywheel pulse from the punch is sensed
by 29E00 (5-2, 3B), its high output
fully enables 50E00 (5-2, 3B), whose
negative output is inverted by 49E00
(5-2, 3C) and stretched into a 4 msec
positive gate by the time delay circuit
51E00 (5-2, 3C). This gate is applied
as a further disabling signal for gate
53E00 (5-2, 6D), which was initially
disabled when OXEOO (5-2, 4C) was set.
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The gate from 51E00 (5-2, 3C) is also
inverted by 52E00 (5-2, 3D) and ampli-
fied by 49G00 (5-11, 3C) to become the
low when DATA PUNCH signal, which is
used to partially enable gates 50G00
through 50G07 (figures 5-11 and 5-12).
These gates will be fully enabled or
disabled in accordance with the bit con-
figuration stored in output register
flip-flops O0XGOO (5-11) through 0XGO7
(5-12), respectively. When a particular
flip-flop is set (contains a binary 1),
its associated gate will be enabled.
Conversely, when a particular flip-flop
is clear (contains a binary 0), its re-
spective gate will be disabled. The
50600 (5-11, 3C) through 50607 (5-12,
7C) outputs are converted to punch logic
levels by 51G00 (5-11, 3C) through 50G07
(5-12, 7C), respectively, and trans-
mitted to the punch as PUNCH DATA
signals.

3-200. Feed Hole Signal to Punch. The
Tow when DATA to PUNCH signal from 49G00
(5-11, 3C) is amplified through 40G06
(5-12, 8C) to enable 41G06 (5-12, 8C),
whose output is transmitted to the punch
as the FEED HOLE signal.

3-201. Clear TAPE FEED F/F. The Tow
from 49G00 (5-11, 3C) is also routed to
figure 5-2 as the low when EN CLR TAPE
FEED F/F signal and used to partially
enable gate 30E00 (5-2, 3B). At the end
of the flywheel pulse, the 29E00 (5-2,
3B) output goes low and 30E00 (5-2, 3B)
is fully enabled. The low from 30EQO
(5-2, 3B) is fully enabled. The low
from 30E00 (5-2, 3B) clears TAPE FEED
F/F OXEQO (5-2, 4C), extinguishing the
TAPE FEED indicator switch (DS 20), dis-
abling 50E00 (5-2, 3B), and partially
enabling gate 53E00 (5-2, 6D).

3-202. Basic Serializer Operations.
Refer to serializer timing gates and
pulses as illustrated in figure 3-51
during the following discussion of ser-
jalizer delay line operations. When
71HO01 (5-7, 7C) is enabled, its 2usec
Tow output is stretched to 9.09 msec by
71H02 (5-7, 7D) and inverted by 71H03
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(5-7, 7A). When the positive pulse from
71H03 (5-7, 7A) terminates (goes nega-
tive), 71H04 (5-7, 7B) will produce a
negative 9.09 msec output pulse which is
delayed 9.09 msec from initiation of the
serializer. This pulse is inverted by
71HO5 (5-7, 6B). When the positive
pulse from 71H05 (5-7, 6B) terminates,
71H06 (5-7, 6B) will produce a negative
9.09 msec output pulse delayed 18.18
msec from initiation of the serializer.
In this manner, the 9.09 msec negative
pulse travels down the delay line con-
sisting of circuits 71H03 (5-7, 7A)
through 71H20 (5-8, 3C). Each inverter-
delay circuit stage delays the pulse an
additional 9.09 msec.

NOTE

Each delay stage consists of an
input inverter (2070 card) and a
time delay (2821 card). The in-
verters have odd numbered desig-
nations and the time delays are
designated by even numbers.

3-203. Generation of DATA to PRINTER
Signals for Start, Bits 0 Through 6,
Parity, and Stop. Refer to paragraph
3-78.

3-204. Set SERIALIZER RDY F/F and Clear
ENABLE PRINT F/F. The output of time
delay 71H20 (5-8, 3B) is a negative
18.18 msec pulse delayed 81.81 msec from
initiation of the serializer (see figure
3-51). This low sets SERIALIZER RDY F/F
OXHOO (5-8, 3C) and clears ENABLE PRINT
F/F OXEO2. The SERIAL CONVERTER READY
signal from the set side of OXHOO (5-8,
5C) partially enables 71H01l (5-7, 7C) in
preparation for the next initiation of
the serializer.

3-205. Clear Output Register. With
ENABLE PRINT F/F OXEO2 (5-2, 5C) cleared,
the high from its set side fully dis-
ables 50E06, (5-2, 5C), since the high
when KB enable for this gate contains a
Tow at all times except during keyboard
operations. The low from 50E06 (5-2,

5C) is inverted by 51E02 (5-2, 5B) and
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reinverted by 52E02 (5-2, 6B) to par-
tially enable gate 53E00 (5-2, 6C).
Since TAPE FEED F/F OXEOO (5-2, 4C) is
clear, the low from its clear side fur-
ther enables 53E00 (5-2, 6C). Gate
53E00 (5-2, 6C) is fully enabled by the
low from time delay 5iE00 (5-2, 3C),
which is present at all times except
during certain punch operations. The
high from 53E00 (5-2, 6D) is inverted by
57E00 (5-2, 8C) and routed as the Tow
when CLEAR OUTPUT REG signal to inverter
29G00 (5-11, 8B). The high from 29G00
(5-11, 8B) is amplified by 30G00 and
used to clear the output register flip-
flops (figures 5-11 and 5-12).

3-206. Simulate Input Acknowledge.

With 53E00 (5-2, 6C) enabled, its high
output partially enables 54E00 (5-2,
6C). Since PUNCH READY F/F OXEOl (5-2,
4B) and PRINTER READY F/F OXEO3 (5-2, -
6B) are both set, the lows from their
set sides enable 50E01l (5-2, 7B) whose
high output provides the final enable
for 54E00 (5-2, 6C). The low when SIM
INPUT ACK from 54EQ0 enables one side of
25F01 (5-4, 6C) since the low when OFF-
LINE enable is present during all off-
line operations. The high from 25F01
(5-4, 6C) is inverted by 26F01 (5-4, 5A)
and used as a partial enable for 28F01
(5-4, 5B). The low from 26F01 (5-4, 5A)
is routed through 27F01 (5-4, 5B), which
allows 28F01 (5-4, 5B) to be fully en-
abled for 2usec. The 28F01 (5-4, 5B)
output is a 2usec positive pulse whose
leading edge is coincident with the sim-
ulated input acknowledge, which occurs
81.81 msec after initiation of the
serializer.

3-207. Clear OFF-LINE READ ONE F/F.

The output from 71H21 (5-8, 3C) is an
18.18 msec high gate delayed 81.81 msec
from initiation of the serializer. This
gate is routed to figure 5-3 on the low
when EN SET OFF-LINE READ ONE F/F signal
line as one of the enables for OFF-LINE
READ ONE F/F OXEO4 (5-3, 6B). The other
enable is the low from the set side out-
put of OFF-LINE READ F/F OXEO5 (5-3,

58). The 2usec high when CLR OFF-LINE
READ ONE F/F from 28FO1 (5-4, 5B) is

- inverted to a low by 30E04 (5-3, 6B).

Since this pulse occurs while the posi-
tive 18.18 msec gate is disabling the
set side of OXEO4 (5-3, 6B), the flip-
flop will be cleared during this time.
However, at the end of the 18.18 msec
positive gate (99.99 msec after initia-
tion of the serializer), the set side of
OXEO4 (5-3, 6B) will again be enabled
and the flip-flop will set. When OXEO4
(5-3, 6B) sets, the cycle repeats from
paragraph 3-193 until the reader opera-
tion is terminated.

3-208. Termination of Reader Opera-
tions. Reader operations may be termi-
nated by the following methods:

a. Automatic termination when the
tape is completely read.

b. Depressing the START READ CLEAR
and PRINT CLEAR switches (S5 and S10,
figure 5-6) and the PUNCH CLEAR switch
(S7, 5-5, 5D).

c. Momentarily setting the READ/READ
ONE switch (S3, 5-3, 5B) to the READ ONE
position,

d. Depressing MASTER CLEAR switch
(S1 5-3, 7B).

NOTE

If the READ ONE switch (5-3, 5B)
is depressed, OFF-LINE READ F/F
OXEO5 (5-3, 4B) does not set and
its high output disables the gate
used for automatically setting
OFF-LINE READ ONE F/F OXEO4 (5-3,
6B). However, depressing S3 sets
OXEO4 (5-3, 6B) during any read
operation, causing a simulated
output acknowledge, which gates
the input register to the output
register. Therefore, only one
frame is gated every time the READ
ONE switch is depressed.
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