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| INTRODUCTION .

SCOPE

This manual contains maintenance information on the CONTROL DATA
8092-A, 8092-B, 8092-D, and 8092-E TeleProgrammer. Refer to the 8092
Customer Engineering Manual Volume II, publication number 41606100, for

Wire Lists and Cable Tabs. The 8092 TeleProgrammer is a stored program
processor especially designed as a high-speed buffer memory system and
controller. The B092 TeleProgrammer is used in a variety of data communica-
tion applications. The 8092-A, 8092-B, 8092-D, and 8092-E TeleProgrammer
models are identical in operation and function with the following distinguishing
characteristics:

(1) The 8092-A TeleProgrammer has a memory size of 2048 8-bit

words.

(2) The 8092-B TeleProgrammer has a memory size of 4096 8-bit
words.

(3) The 8092-D TeleProgrammer has a memory size of 4096 8-bit
words and contains a 30-amp, 60-Hertz power supply, part no.

47054200,
(4) The 8092-E TeleProgrammer has a memory size of 4096 8-bit

words and contains a 30-amp, 50-Hertz power supply, part no.

47054201.
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CHAPTER ONE
MAINTENANCE
GENERAL

This vglume presents complete logic maintenance information for the CONTROL
DATAY 8092 TeleProgrammer. When mechanical adjustments are needed for
the high speed punch, typewriter, etc., refer to commercial manuals supplied
with those equipments.

System maintenance may be preventive or corrective. Preventive maintenance
is designed to eliminate failures during operation by lubricating, cleaning, running
test programs, and checking for worn or marginal parts. Corrective mainte-
nance consists of diagnosing, locating, and remedying the cause of a failure after
it has occurred.

TEST EQUIPMENT AND TOOLS

Standard VOM

Oscilloscope (Tektronix 543 or equivalent)

151 Card Tester

Taper Pin Insertion Tool

Taper Pin Crimping Tool

Card Extender

Usual hand tools for electrical and mechanical maintenance

CORRECTIVE MAINTENANCE AIDS

The ability of a maintenance engineer to locate malfunctions in the equipment
depends upon knowledge of system logic, insight, and ability to use the maintenance
aids. Maintenance aids in the TeleProgrammer instruction book series are:

Publication No. Manual

368 105 00 Input/Output Specification

368 106 01 General Reference Manual

368 107 01 Programming Reference Manual

368 108 00 Customer Engineering Manual, Volume I
368 109 00 Equipment Diagrams (Logic and Electrical)
368 132 00 Test Routines

368 235 00 Basic Library System

416 061 00 Customer Engineering Manual, Volume Il
368 150 00 8606 Power Supply Manual

601 207 00 Control Data Power Supplies (8092-D, -E)
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LOGIC MAINTENANCE

TELEPROGRAMMER

L ogic maintenance of the TeleProgrammer involves determination of the area
to be investigated through maintenance tests, subsequent console diagnosis of
instructions causing the malfunction, and examination of this area with an
oscilloscope.

Maintenance tests will narrow the field of instruction suspected of giving trouble.,
The tests to be performed will be determined by the type of trouble: input,
output, storage, and so forth.

The console with its display of register contents, status lights and operating
controls provide for the first level of diagnosis. A test program indicates a
malfunction and the general area of the TeleProgrammer causing it. To localize
the failure to a given register or instruction the basic procedure at the console
is to execute, in the step mode, the instructions which involve the area contain-
ing the malfunction. Compare the results displayed on the console with those
known to be correct. Discrepancies may result from several possible causes.
Enter more instructions (manually) and step through to eliminate causes. After
several repetitions of this procedure, the area of malfunction will be determined.

After console diagnosis has indicated the circuits which may be causing the mal-
function, examine these circuits with an oscilloscope.

In some cases observation of circuits in a static condition is sufficient; however,
examination of dynamic circuit conditions is often required. This is done by
repeated execution of an instruction that uses the circuit., To repeat an instruc-
tion, store it and a jump instruction in an unused area of storage to form a
loop. The analyzing instruction may be repeated at high speed (Run) or by
storage reference cycies (Step).

Information for localizing the malfunction to a group of circuits and then to an
individual circuit is contain in:

1) instruction timing charts (chapter 4)
2) file of equations (appendix B)
3) logic diagrams (diagram volume)

The jack location and test point information required in taking waveforms for
each circuit are provided by equations and diagrams,

Waveforms taken at the circuit test point by an oscilloscope indicate the circuit
output. Test point waveforms are the inversion of the circuit inputs. The
common ground connection for the oscilloscope is at the outer chassis edge. A
synchronizing signal for the oscilloscope can be obtained from the test point of
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another circuit. The synchronizing source should produce a signal just in
advance of that time when a circuit is to be examined.

To examine signals on the individual pins of a card, remove the bar which holds
the row of cards in position, remove the card, insert the card extender, and
plug the card into the extender. Waveforms of representative cards provide a
basis for determining the condition of the card under test.

PRINTED CIRCUIT CARDS

Corrective maintenance isolates the trouble to an' electrical component such as a

blown fuse, loose E-strip connection, broken cable lead, etc., or to an electronic
component, such as a printed circuit card. This section provides a series of
waveforms against which the individual cards may be compared, and gives pro-
cedures for determining which component on the faulty card is defective. A

definitive analysis of each card is presented in the 151 Card Tester manual. For
all waveforms the oscilloscope has been connected so that negative voltages
produce upward deflection.

Logic_Cards ,

Logic cards are standard inverters (figure 11), control delays (figure 12), and
flip-flops. The flip-flop waveform is not given, since the pulse width from this
type of card is an arbitrary value depending on set and clear signals. The rise
time of the pulse should be substantially under 0.1 usec. Anything slower than
this approaches the area where clock pulses (nominally 0.167 usec wide) may
not act on the pulse at the right time or, if they do, produce a runt pulse.

Storage Cards
In general, these waveforms were taken with the TeleProgrammer in a loop,

which accounts for the composite nature of the oscillograms. In figure 14, the
waveform shows both the working time of the diverter (rectangular portion) and
also the period when it is not in use (base line). Type 53 is omitted due to its

similarity to the standard inverter card.

Adequate spares are provided for all card types in the system. If an oscilloscope
check points to a card as the source of trouble, that card is replaced. The most
definitive check on faulty cards is made with the card tester which will show up
low beta transistors as well as shorted, open, or reversed diodes.

If a card tester is not available, the ohmic value of all resistive components, as
well as the presence of open or shorted diodes, may be determined by using the
OHMS setting of a standard VOM. The diodes used throughout the card types
have a back resistance varying from 50K to 200K ohms. The forward resis-
tance is a function of the current flowing through it. Average readings of 4-5

on the X1 scale, or 20-30 on the X10 scale are satisfactory. After determining
the direction of current flow in the ohm meter circuit, it is well to mark the meter
leads to facilitate future diode checking.
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(a) Good inverter output (forced from "1 to
3 ' iR
3 0" as a result of a 1 usecc pulse
HHFTHRIHTRIH AT T recurring at 3.2 usec intervals.
2 £4 (b) Slow-fall inverter output (conditions as
+H HHEHHHHHH outlined above).

Vertical Sensitivity: 1 volt/cm
Sweep: 1 usec/cm

Figure 1-1 Standard Inverter Waveforms

(a) Clocked input to first inverter (Hl).

2%
W/

N L1
- PN
WP OO L W OO ¥ e / bt (b) Output from I{l ("A" side of control
"L ES /} delay card).
|

" .......§: " .,\. . (c) Delayed output from V element.

Vertical Sensitivity: 1 volt/cm
Sweep: 0.1 usec/cm

Figure 1-2 Control Delay Waveforms

1-4



) = p - r

A 1) Rounded pulse is a reflected read pulse
from another driver that is turned on
when this one is off.

2

Read Side, Test Point A

i
i o

N\ 2) Squared off pulse shows when this driver
is turned on.

[

)t

> Vertical Sensitivity: 10 volts/cm

Write Side, Test Point C Sweep: 2 usec/cm

Figure 1-3 Drive Generator (Gl0)

P
N 1} End of read pulse
2) End of writepulse
\. : 3) Straight base line (a sign of a good
3 diverter) shows time when diverter is
Good diverter on.
t 4) Step in base line indicates bad diverter
" due to faulty output transistor.
1 5) Slow drop off indicates marginal card.

4 5 Vertical Sensitivity: 5 volts/cm

Bad diverter Sweep: 2 usec/cm

Figure 1-4 Diverter (52A)

la] NS
y H ‘]\ # :.j:: H M
READ ¥ i
WRITE
Vertical R/W source Horizontal R/W source

Vertical Sensitivity: 1 volt/cm
Vertical and horizontal sources
should be very similar Sweep: 2 usec/cm

Figure 1-5 Current Source (Gl2 & GIl3)
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Vertical Sensitivity: 10 volts/cm

Sweep: 2 usec/cm

Figure 1-6 Inhibit Generator (Gll)
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\

READ WRITE

all "1's" all "0's"

A\n‘ \ 3 Test points A and B
Test Point B should yield essentially
the same waveforms.

J T T11 ¢ same ¥ i

all "1's"

T i Test Point C

all "1's"
[ 3 Test Point D Vertical Sensitivity: 1 volt/cm
I Jr Sweep: 2 usec/cm

all "1's"

Figure 1-7 Sense Amplifier (Gl14)
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MAINTENANCE TESTS

A TeleProgrammer test routine manual (publication No. 368 132 00) is
shipped with each TeleProgrammer. Consult this manual for test programs and
routines that should be run weekly. They consume very little time and are an
invaluable aid to preventive maintenance.

COOLING

All blowers and fans use grease-sealed ball bearings and should require no
maintenance for the life of the machine., Blower filters should be cleaned weekly.
The filter must be removed from its position immediately below the front door,
washed with warm water and a household detergent, and rinsed with cool water,
Total heat generated by the system cabinets is given in appendix C, Installation,

MAINTENANCE SCHEDULES

Typewriter maintenance information is included here. Schedules for magnetic
tape maintenance are in the Magnetic Tape System instruction books.

DAILY Clean: Computer room: desk top and floors,
especially,
WEEKLY Clean: Air filters in all cabinets.
Lubricate: Typewriter: grease metal-on-metal
friction points, oil springs, and pivot
points .
MONTHLY Clean: Typewriter: keys and platen.
Inspect: Typewriter: worn ribbon,
SEMI
ANNUALLY Clean and
Lubricate: Typewriter
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CHAPTER TWO
BUILDING BLOCK

GENERAL

The basic building block of the TeleProgrammer is a single inverter transistor
circuit. This circuit is used: (1) alone, as a single inverter; (2) in a pair to
form a flip-flop; and (3) in a configuration of three to form a control delay. The
major portion of the TeleProgrammer is constructed by interconnecting these
circuits, which are packaged on 2-1/2 by 2-1/8 inch printed circuit cards
(figure 2-1) . Each card is equipped with a 15-pin male connector for plugging
into the major equipment chassis.

ANALYSIS OF SINCLE INVERTER

Two signal levels are used within the TeleProgrammer: -3.5v, logical "1" and
-0.5v, logical "0", The single inverter inverts these signal levels: a -3.5v
input becomes a -0,5v output, and vice versa.

In the standard inverter circuit shown in figure 2-2, transistor Q01 is connected
as an inverter. The collector circuit of the transistor has two feed-

back loops which prevent the transistor from being driven to cutoff or saturation.
As a result, switching from one state to the other is accomplished in from 50 to
100 nanoseconds.

Transistor Q01 provides abeta* current gain in excess of 30, The collector
current of Q01 develops the output voltage across resistor R07, Output diode
CRO09 isolates the output line from the other output line connected to CR10.

An input signal is applied via isolation diode CROl to a voltage divider network
composed of resistors R07, R08, R09, R10 and R11l. An input signal of -0,5v
(point A) results in -1.5v at point B and 0.8v at the base of Q01 (point C).
CRO1 is biased 1v in the backward direction to provide for noise suppression

at the input of the inverter. Capacitor C0l1, between CROl and the base of
Q01, provides rapid coupling of input signal changes to QO01, improving the
switching time of the circuit.

Diodes CRO7 and CRO8 form the feedback loops which prevent Q01 from being
driven to cutoff or saturation. The positive-going limit allows a maximum tran-
sistor conduction that is less than saturation; the negative-going limit fixes a
minimum conduction for the transistor. When the transistor approaches cutoff,
the collector approaches -3.5v. The collector potential is coupled back to the
base through CRO08, R09 and R10. As a consequence, the base is held at a
sufficiently negative voltage to permit some minimum conduction,

* 'The beta current gain is the ratio of collector current to base current.
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Figure 2-1, Typical Printed-Circuit Card (11A)

-20V

RO7
2200

CRO9
o —0
!
1
I CRIO
Lobyem o -

Figure 2-2. Schematic Diagram of Standard Inverter Card (11A)
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When the transistors approach saturation, the collectors approach Ov. The col-
lector potential is coupled back to the base of Q01 through CRO07 and R10. The
base of Q01 is thus prevented from becoming so negative that saturation occurs.

FLIP-FLOP

All short term storage of information in the TeleProgrammer is accomplished by
flip-flops (FFs). A FF is two single inverter circuits interconnected as shown
in figure 3 (each rectangle represents a single inverter). One of the inverters
is the set side of the FF; the other, the clear side. The FF is placed in the
"1" (set) state by a set input that is "1", Conversely, it is placed in the "QO"
(cleared) state by a clear input that is "1", (Set and clear inputs are never
"1" at the same time.)

The storage capability of a FF means simply that it remains in a state that is

indicative of the last "1" input received. Specifically, if a '"1" pulse is present
at the set input, then the output of inverter A000 (figure 3) becomes "0". This
output is applied as an input to A0OOl and the output then becomes "1". The

output of A0O1 is fed back to A000. Thus, when the set input returns to "0",

the feedback connection between A000 and A001 permits the storage of the state

to which the "1" pulse on the set input forced the FF. Should the clear input
later receive a '"1" pulse, the output of AOOl becomes '"0", and the feedback

input to A000 is "0", Consequently, A000 furnishes a "1'" output which is returned
to AO0O1 to replace the '"1" pulse at the clear input.

When the FF is set, A001 has a "1" output, and A000 has a "0" output. Con-
versely, when the FF is cleared, A001 has a "0" output and AOOO has a "1"
output.

The conventional square or box symbol for a FF is used in figure 2-~3 to show the
relationship between it and the inverter configuration which forms the FF. The
square which represents the FF encompasses the crossover of the outputs.

SET SET
INPUT * >l p000 ouTPUT

> A0l ‘ CLEAR
INPUT OUTPUT

- J

Z INDICATES BCX CONVENTIONALLY
USED TO REPRESENT THE FF

Figure 2-3 Interconnection of Inverters to Form a Flip Flop
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CONTROL DELAY

The single inverter and FF described above are static, unclocked devices; the
output of the inverter is a steady-state inversion of its input. A set FF provides
a steady "1" from the set output and a "0" from the clear output until it is cleared.
Timed and properly spaced pulses are essential to TeleProgrammer operation.
The control delay (figure 2-4) shapes and resynchronizes the signals to provide
timed outputs.

Outputs from the master clock are two sine waves 180° out of phase. Since
these waves are clipped and shaped by the inverter circuits to which the clock
cards are connected, they are square waves (C000 and CO001) in figure 4b.
The difference in times that the simplified clock waves remain at Ov and -3v is
due to the threshold (approximately -1.5v) of the subsequent inverters.

The control delay consists of a special FF (H ) and one or more inverters
(V777 or N777) connected to the "0" output of the FF (figure 4a). The special
FF has set inputs only, those going to 1. The logic inputs (one of which must
be clocked) are always signals from other building blocks. Feedback from 12 to
11 is gated by one of the clock phases, which is opposite to that applied to the
output inverters. Thus, in figure 4a the odd phase (CO001) gates the feedback
and clocks the input from K025, The even phase CO000, goes to output inverter

V000.

During the odd clock phase (CO001) the input signal sets FF, H000. The internal
feedback is gated during this clock phase so that the FF action extends (or delays)
the original input signal. The even clock phase (CO000) gates the FF output.
Duration of the output from V000 is established by the even clock phase.

In the waveforms for the control delay elements shown in figure 4b, the internal

switching time of each inverter is the minimum value of 50 nanoseconds. Shaded
areas indicate variations in pulses due to external wiring delays. [If, for example,
wiring delays were reduced to zero, the output of N901 would go to "O" at time
2 and remain "0" until time 5. At the other extreme, if the delay were a maxi-

mum of 50 nanoseconds, the output of N901 would go to "0" at time 3 and remain
"O" until time 6.

The time at which the output of it may go to "0" varies over a 100-nanosecond
period. The delays introduced at N901 are felt at Il also. If N901 has the
maximum delay but 11 has no delay, the i1 output goes to "O0" at time 7 and
remains "O" until time 13. If both N901 and Il have the full delay, the 11 output
is "0" from time 8 to time 14,

If capacitive wiring delays are zero, the leading edge of the output from V000
occurs at time 9 because the clock input to V000 from CO000 does not go to "O"
until time 8. The logic input signal to the control delay, gated by N901, goes to
"0'" at time 10; however, CO001 allows this signal to be replaced by gating the
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feedback from 12 to Il until time 12. As a result, the original input signal is
provided as an output from 11 until at least time 13.

The output of I1 encompasses the "0" portion of C000 (figure 2-4b). Since the
output of V00O is the AND function of NOT CO000 and NOT Il, it is a "1" only
when both are "0'". Therefore, the occurrence and duration of the V000 output
are determined by the period that C000 is a "0",

The delay interval of 0.2 microsecond is the period of the master clock; that is,
the interval between the leading (or trailing) edges of successive clock phase
pulses.

AND CIRCUIT

The AND circuit is shown in figure 2-5. The diodes of an AND circuit are the
output diodes of inverters. As many as four diodes, each from different inverters,
may be connected in an AND. The common cathode connection of the diodes is
tied to the input of an inverter, which furnishes the remaining elements of the

AND circuit. In order for the output of the AND to be a '"1'", that is, at -3.0v,
inputs A, B and C must all three be at -3.0v. If any of the inputs are at -0.5v
("0"), then the cathodes of all three diodes are held at this potential, as is the
output at D.

6800

co—p—

Figure 2-5 AND Circuit
OR CIRCUIT

The OR circuit consists of the input components of an inverter. The inverter
shown in figure 2 has a two-input OR circuit, which involves R01, CRO01l, and
RO02 as well as voltage divider R09, R10 and R11 connected to -20v.

The potential at B, the common junction of the anodes of the OR diodes, is -1.5
(indicating a "O" in the circuit) only if both inputs at the cathodes of CRO1 and
CRO2 are at 0.5v. If either OR input goes to -3.0v ("1"), then the potential
at B is forced more negative than -1.5v. This more negative potential indicates
a 'llli‘
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LOGIC EQUATIONS

A single inverter is a circuit which provides as an output the inverted form of

its input. Thus if any of the inputs to an inverter is a "1", its output is a "O" ;
conversely, its output is a "1" only if all of its inputs are "0"., An equation is
a logic representation of the inverter. For example:

K310 _ K311 + V220 F585 K415 + V676 F940 J134-

The symbol on the left of the equal sign, called the subject term, denotes the
inverter described by the equation. The expression on the right of the equal
sign describes the logical configuration of the inputs.

The + sign represents the OR function or logical sum; the absence of a sign
between symbols represents the AND function or logical product. In the context
of equations, the word term designates a single symbol or group of symbols that
is a logical product. The equation given above for inverter K310 has three
terms, each representing an input to the inverter. Thus K310 has a "0" output
if: (1) K311 is a "1"; (2) the AND function of V220, F585 and K415 is satis-
fied, that is, if each of them is a "1"; or (3) the AND function of V676, F940,
F940 and J134 is satisfied, that is, if each of them is a "1",

TeleProgrammer operations are timed by a two-phase master clock. Circuits
which receive timing signals from the clock are denoted by symbols H, V and N.
The base letter of master clock symbols is C. The even or odd character of

the third superscript digit indicates timing relations as follows:

Ca-- with odd represents a circuit furnishing odd phase clock
third digit pulses
C--= with even represents a circuit furnishing even phase clock

third digit pulses

Hewow
Ve-- with odd provides an output during odd clock phases/ receives
N--- third digit an input during even clock phases

He-o

Ve-o with even provides an output during even clock phases

N--~ third digit receives an input during odd clock phases

Circuits with symbols L. and M are not represented by complete equation entries.
In these circuits only inputs or outputs (but not both) are represented by equation
symbols.
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LOGIC DIAGRAM SsYMBOLS

The logic diagrams use five basic symbols to represent the logic properties of
circuit configurations in the computer (figure 2~6).

Inputs to the diagram symbols are identified by arrows; outputs, by the absence

of arrows,

inverter.

The AND function is represented by a small

The OR function is represented on diagrams by arrows to the

circle. An input to the

AND is represented by a line; the output from the AND (which is input to a
logical element such as an inverter) is represented by an arrow.

The FF is a storage device with two stable states, '"1" (set) and '"0" (clear),

and is composed of two inverters.
formed from the rectangles representing the two inverters.
of the two inverters appear within the square.

The logic symbol for

a FF is a square
The logic designations

In a logic diagram, the inverter

which receives the set input is at the top and the inverter which receives the
Set outputs are received from the top inverter and
clear outputs from the bottom (figure 2-3).

clear input is at the bottom.

a. SINGLE INVERTER

Y JO50 >V

b. SINGLE INVERTER WITH

d. FLIP—FLOP

1" OR SET__3]

INPUT

"0" OR CLEAR__,
INPUT

"o
1" OR SET
A000 OUTPUT
A0QO]| ~'0" OR CLEAR
OUTPUT

V892 t—>H94|

THREE "OR" INPUTS
X
Y { 4050 | XYZ
z e. CONTROL DELAY
K320
c. SINGLE INVERTER WITH
" "
AND" INPUT V305 HB892
X
Y O—>{ 4050 X+Y+2Z
z
Figure 2-6. Logic Diagram Symbols
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The logic designation of the set side of a FF has an even last digit and the clear
side of the same FF is designated by the next odd digit; for example, K942/943.
A control delay consists of an H™ ™~ part, which receives the input, and a \VA
or N~ part, which provides the output. Control delays receive inputs during
one clock phase and furnish an output during the opposite clock phase.

STANDARD CARD TYPES

The majority of printed circuit cards consist of one or two standard inverters on
a single card. The cards differ in the number of inverters, the number of input
and output diodes, and the electrical interconnections. An inverter may have a
maximum of six inputs and a maximum of eight outputs. Since an unused input
terminal is sensed as a "1'" input, no more than the exact number of input termi-
nals required can be present. Inverter cards, therefore, are provided with vary-
ing numbers of input and output terminals to handle the various logic requirements.

The inverter cards are assigned two-digit numbers; the higher-order designates
the type of card, the lower-order the number of inputs associated with each in-

verter on the card. (On control delay cards, only one inverter has external
inputs.) Inverter card types and the pin assignments for each are listed in
table 1. The significance of letters is:

I - input

@] - output

A or C - (as subscript) one of two inverters

C - (not as subscript), a clock pulse

CAPACITIVE DELAY NETWORKS

Capacitive delays are used in certain areas of computer logic, particularly input-
output circuits, to delay the recognition of a change from the "0'" to the "1" state.
The delay, accomplished by connecting an integrating circuit to the junction of a
pair of logic cards, may be fixed value or variable through a limited range.

In the fixed delay (figure 2-7)the logic input to card B is delayed by a time constant
which is the product of the 6800 ohm resistor on card B and the capacitor C.

With the output transistor on card A grounded (logical "0" out), C is discharged
to ground. When the transistor is switched off (logical "1" out), C begins
charging through the 6800 ohm resistor until the threshold level of card B (-1.5v)
is realized, a point determined by the time constant RC.

The actual delay time, as observed on an oscilloscope, for any fixed delay may
vary considerably due to circuit constants. The delay times selected allow suffi-
cient latitude for the circuits to operate successfully with these variations.

When a critical delay period is necessary a variable delay network will permit
accurate adjustment. In the circuit shown in figure 8, a variable resistor on the
73A delay card may be adjusted to the desired time constant. The value of R
in the RC factor is the effective parallel resistance of 2200 ohms and the selected
setting of R.
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TABLE 2-1,

DESCRIPTION OF STANDARD CARD TYPES

Type Title Pin 1 2 3 4 5 6 7 8 9 10 11 12 13
01 Oscillator OE OO
11 Inverter 1 O ©] o O O O O O
12 Inverter I [ O O o O @) O O O
13 Inverter I I I O ®] O O O O O O
14 Inverter I I I [ ) ©) ©c O o C O O
15 Inverter I I I I I o o O O O O ]
16 Inverter I 1 I I I I c O O o O O
20 Quadruple Inverter IA O/_\ OA IB OB OB IC OC OC ID OD OD
21 Double Inverter IA OA O/—\ OA OA OA IC OC OC OC OC OC
22 Double Inverter IA IA OA OA OA OA IC IC OC OC OC OC
23 Double Inverter IA IA IA OA OA OA Ic IC IC OC OC OC
24 Double Inverter IA IA IA IA OA OA [C IC IC [c OC OC
30 Double FF IA OA OA IB OB OB IC OC OC ID OD OD
%231 FF IA OA OA OA OA OA IC OC OC OCOC OC
*%32 FF IA ]_ OA OA OA OA ]C IC OC OC Oc OC
<33 FF IA [A IA OA OA OA IC IC ]C OC OC OC
Control Delay [ IC o O O O O O
Control Delay [ I I I IC o O O o O O
52, 53 G10-G14 Memory Cards (See TeleProgrammer Reference Manual, IDP 106, pp. 337-343)
67 Output IA IA OA IB IB OB IC IC OC
68 Input IA OA OA lB OB OB IC’ Oc OC
69 Output IA OA IB OB IC OC
73A Variable Delay I O O o O O c O O O O O
32 Variable Delay I o I O 1 O I O I O 1 O

Unless otherwise noted: pin 13 equals -20v; pin 14 equals ground; pin 15 equals +20v.
Two inverter units with internal feedback connections.
A Clock Pulse applied to pin 6 controls the internal feedback connection.
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VWWAWN\————s —20v

| 2200
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a .002
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6 .0l
o Sk
7 .05
) =
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8 .05
Ay
O v7|+
9 47
N}
o - ¥
10 1.0
O — ks
" 47 10
O——— AN Y
-7+
INPUT 12 a7 N
- = = >0 % —)
TYPE 73A 1

DOTTED LINES SHOW CONNECTIONS TO
PRODUCE DELAY USED IN FIGURE 2-6

Figure 2-7 Capacitive Delay Card

In this circuit, the driving card is an output amplifier (L-card). This is neces-
sary since the variable resistance on card C may draw more current than could
be handled by the output transistor of a conventional logic card. An input ampli-
fier (M-card) is required to return the logic levels to -3v and 0.5v.

When either delay is used, a Y logic symbol and a coordinate position define the
location of the delay card. Numbers following the dash identify pins to which the
delay components are connected. In the variable delay card in figure 2-7 the
variable resistor may be connected to as many individual capacitors as necessary
to produce the desired delay range; the exact delay is resolved by adjusting the
resistor. It is possible for one 73A card to provide one variable delay (for
example, pins 1 and 3), and up to eight fixed delays, or to provide nine fixed
delays, (pin 1 not used).
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SYNC.

INPUT —> -————é—ﬂ
FF FF
-~ i {1
PUNCH PUNCH
READY
1.

ms

I3
nlr——le—J

Figure 2-8 Capacitive Delay Application

The control network circuit for the high speed punch uses capacitive delay
(figure 10). Requisites for this circuit are a short (5 usec) clear pulse to PSR
and an accurately adjusted 4 ms delay to govern the length of the punch cycle.

With both FFs cleared, CLEAR is held to a "0'" by the Punch FF, while the
L-card output is at ground, thereby negating the delay network. When an input
pulse sets Punch Ready, the Punch FF is also set ai the next sync pulse. Clear
cannot be energized, however, since Punch Ready holds it to a '"0". The delay
circuit begins to charge, and after 4 ms a pulse from INV clears Punch Ready.
The length of the resulting clear pulse isgoverned by the delay circuit connecting
the clear sides of the two FF's.
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CHAPTER THREE
INSTALLATION

GENERAL

The Control Data 8092 TeleProgrammer is designed to be used with a minimum
of environmental restrictions. This section provides electrical and physical infor-
mation to aid in the preparation of a suitable site for the system. Detailed data
on equipment sizes and power requirements are also included. For information
concerning other than the common requirements consult Control Data Corporation.

REQUIREMENTS
TEMPERATURE

Blowers cool the equipment by drawing air through a re-usable filter located
below the front door, and circulating the air out of the equipment cabinet through
a vent below the rear door. The filter must be regularly cleaned to insure
proper circulation.

The system operates in a normal room air environment not exceeding 100°F.
Heat generated by the equipment should be quickly removed from the vicinity of
the cabinets by circulating the room air.

If tape is used in the system, a low humidity limit of 40% minimizes static build up
on the magnetic tape. A high humidity limit of 60% prevents deterioration of
punched cards and acetate magnetic tape.

AREA CLEANLINESS

Clean the computer site regularly to avoid dust accumulation. Dust and cigarette
ashes in the immediate vicinity of the tape handlers may collect on the magnetic
tape and cause errors in operation. Avoid smoking when handling magnetic
tapes.

SPACE AND LAYOUT REQUIREMENTS

The position of the equipment cabinets is partially determined by the size and
shape of the area available for the system installation. Cabinets should be
arranged to permit easy access both for operation and maintenance personnel.
There should be a three-foot clearance surrounding each piece of equipment to
allow for free movement of test equipment.

Installation, including dimensions and door swings, are given for each equipment
on figure 3-1. Dimensions and weights are summarized in table 3-1.
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Front

281 26 I

Power -/\iu

[Logic Cables
Figure 3-1, Physical Dimensions, 8092 TeleProgrammer)

TABLE 3-1. PHYSICAL CHARACTERISTICS

Dimensions:

Height 68-3/4 in.

Width 28 in.

Depth 26 in.

Weight 515 1b
Temperature Requirements 32° to 100°F

Electrical Requirements

Model Voltage Frequency Phase Maximum Maximum
(ac) (Hz) Current Power
(amperes) (watts)
8092-A 120 60 1 12 1450
8092-B 120 €0 1 12 1450
8092-D 120 60 1 15 1800
8092-E 120 50 1 16 1920
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POWER SERVICE

The power service facilities for the computer system are supplied by the custo-
mer and should be installed before arrival of the system. Exceptions are those
items specifically noted to be supplied and installed by Control Data Corporation
at the time of installation, Power and current requirements are listed in table
3-1. A typical TeleProgrammer system uses normal convenience outlets in
the system area for the computer and peripheral equipment. (Magnetic tape
handlers require special heavy-duty wiring.) At the customers option, the

120 volt, single phase power may be derived from one leg of a three-phase,
y-connected source.

CABLES

The information cables which connect the various elements in the system are
delivered at the time of installation. AIll information cables are identical except
for length, Total cable length on any circuit should not exceed 75 feet. The
customer can determine the length of the cables (prior to delivery) by referring
to the equipment layout plan, [« the total length of the cables exceeds 75 feet,
revisions should be made.

All cables in the system are supplied by Control Data Corporation at the time
of delivery. Standard cable lengths are 15 feet and 25 feet. Any unusual
lengths may be purchased from Control Data Corporation or supplied indepen~
dently by the customer, Pin assignments for Input/OQutput cables are shown in
publication 36810500: 8092 TELEPROGRAMMER INPUT/OUTPUT SPECI-
FICATIONS.,
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CHAPTER FOUR
INSTRUCTION TIMING CHARTS

GENERAL

The following pages present a time base analysis of instructions in the Tele-
Programmer repertoire.

are shown.

in terms of storage reference cycles.

Only those times wherein a command or enable occurs

Common functions such as advancing the excursions counter are
omitted. The instructions appear in sequence. Table 4-1 lists each instruction

Because in the majority of cases each

initial D cycle is similar, it has not been repeated for each instruction.

TABLE 4-1. Steps in Executing Instructions
Instructions Phase Z Reg. A Reg.
1) 00, 77 D Instruction NC:«
2) o1 D Instruction Result
3) 02, 03, 70, 71 D Instruction NC
4) 04, 05, 70, 71 D Instruction NC
C Jump Address NC
5) 06 D Instruction Result
6) 013, 113 D Instruction Result
7) 10, 11, 12 D Instruction NC
;,‘(1): ;j: ég A Indirect Address NC
gi: 52: 32 B Operand Address NC
35, 36 C Operand Result
8) 41, 42 D Instruction NC
A Indirect Address NC
B Operand Address NC
C Contents of A NC
9) 51, 55 D Instruction NC
B Operand Address NC
C Operand Result
c! Contents of A Result
10) 60, 61, 62 D Instruction NC
63, 64 C Jump Address NC

w -

*  NC meansno register change.

T
-
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Table 4-1. Steps in Executing Instructions (cont.)
Instructions Phase Z Reg. A Reg.
11) 72, 73 D Instruction NC
B Starting Address Starting Address
C Ending Address NC
B! I/O Character Starting Address
Repeated +1
C! Ending Address NC
12) 74 D Instruction NC
C Qutput Address NC
13) 76 D Instruction NC
C Input Character Input Character
14) 75 D Instruction NC
C Qutput Upper 6 bits| NC
15) 07,17,23,24, D Instrucion Functions | NC
27,33,37,40, E xactly like a Halt
43,44 45,46, (00 or 77)
47,50,52,53,
54,56,57
Revision A 4_2
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INSTRUCTION

00 ERROR STOP (ERR)

TIME D CYCLE A CYCLE B CYCLE C CYCLE TIME
00 00
01 01
02 Advance P1 by 1,Clear S 02
03 03
04 04
0s P—>S 0S
06 Set Divert FF 06
07 Py = P, 07
10 Set Read FF, Clear Z 10
11 11
12 MCS —> Z 12
13 Clear F 13
14 14
15 Clear Read FF 15
16 Set Inhibit FF, Z—F 16
17 17
20 Set Write FF 20
21 21
22 22
23 23
24 24
25 c . 25
26 Rlllﬁa:;FDlvert FF, Clear 26
27 Clear Write, Inhibit FF's 27




 UoISia®y

V=V

INSTRUCTION

01 SHIFT 'A' LEFT ONE BIT (SHA)

TIME D CYCLE A CYCLE B CYCLE C CYCLE TIME
00 00
01 01
02 Advance Pl by 1,Clear S 02
03 03
04 04
05 P—>5 0S5
06 Set Divert FF 06
07 P2 = Pl 07
10 Set Read FF, Clear Z 10
11 11
12 MCS —> 2 12
13 Clear F 13
14 14
15 Clear Read FF 15
16 Set Inhibit FF,Z —»F 16
17 A.2'—>Q(15 thru 25) 17
20 Set Write FF 20
21 Clear A' 21
22 22
23 Toggle A’ 23
24 Probe A! 24
25 25
26 Clear Divert FF A! A 26
27 Clear Write, Inhibit FF's 27

D Cycle Stays Set
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INSTRUCTION

02 TRANSFER 'A" TO TAG REGISTER (ATT)

TIME D CYCLE A CYCLE B CYCLE C CYCLE TIME
00 00
01 01
02 Advance P, by 1,Clear S 02
03 03
04 04
05 P—>3 05
06 Set Divert FF 06
07 P2 = Pl 07
10 Set Read FF, Clear Z 10
11 11
12 MCS —> Z 12
13 Clear F 13
14 14
15 Clear Read FF 15
16 Set Inhibit FF, Z—>F,F! 16
17 (F' Selects Tag Reg.) 17
20 Set Write FF 20
21 21
22 22
23 23
24 24
25 A Tag 25
26 Clear Divert FF 26
27 27

Clear Write Inh%btit FF's
e

D Cycle Stays
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INSTRUCTION: 02, NO-OP
NOTE: NO TAG SELECTED

TIME D CYCLE A CYCLE B CYCLE C CYCLE TIME
00 00
Ol 0l
02 |adv P, By,l Clear "sm 02
03 03
04 04
05 ) 05
06 Set Divert F-F 06
07 |P2= Py o7
10 Set Read FF, Clear "Z" |0
i INE
12 [Mcs—>2Z |2
I3 Cltear F i3
14 14
15 Clear Read FF 15
16 |Set inhibit FF, z FF! 16
|7 17
20 Set Write FF 20
21 21
22 22
23 23
24 24
25 25
26 Clear D:yvert FF 26
27 Clear write, ‘nhib:t FF

Set '"D" Cycle
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INSTRUCTION

03 TRANSFER TAG REGISTER TO 'A" (TTA)

VY UoISiADYy

TIME D CYCLE A CYCLE B CYCLE C CYCLE TIME
00 00
01 01
02 Advance P, by 1,Clear S 02
03 03
04 04
05 P—>S 05
06 Set Divert FF 06
07 P, =P, 07
10 Set Read FF, Clear Z 10
11 11
12 MCS—> Z 12
13 Clear F 13
14 14
15 Clear Read FF 15
16 Set Inhibit FF, Z—>F,F! 16
17 (F' selects Tag Reg.) 17
20 Set Write FF 20
21 21
22 22
23 23
24 24
25 25
26 Clear Divert FF,Tag—>'A' 26
27 Clear Write, Inhibit FF%s 27

D Cycle Stays Set
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INSTRUCTION: 03, CLEAR "A" REGISTER
NOTE: NO TAGS SELECTED
TIME D CYCLE A CYCLE B CYCLE C CYCLE TIME
00 00
ol ol
02 Adv Py By |, Clear "3 02
03 03
04 04
05 P—>S 05
06 Set Divert FF 06
07 Po = Py 07
10 Set Read FF, Clear "zZ" 10
I Il
12 MCS—» 7 12
13 Clear "F" 13
|4 7 14
|15 Clear Read FF I,S
l6  [Set Inhibit FF, re
Z > HFH HF 1"

17
7 20
20 Set Write FF ol
21

22
22

23
23

24
24

25
25 6
26 |Clear Divert FF 2

Clear "A"

27 Clear Write, 27

Inhibit FFg, Set
"D Cycle
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INSTRUCTION

04 SET BUFFER STARTING ADDRESS

(ABR) D or DC SEQUENCE

05 SET BUFFER .ENDING ADDRESS (ABRX) D or DC SEQUENCE

TIME D CYCLE B CYCLE C CYCLE TIME
00 00
01 . 01
02 Advance P1 by 1, Clear S Clear S,Adv.P1 by 1 02
03 03
04 04
05 P—>S P —> S 05
06 Set Divert FF 06
07 P, =P Set P, =P, 07
10 Set Read FF, Clear 2 Clear Z 10
11 11
12 MCS —>Z MCS —> Z 12
13 Clear F 13
14 14
15 Clear Read FF 15
16 Set Inhibit FF, Z — F +Z —=»R (15 thru 25) 16
17 17
20 Set Write FF 20
21 Clear A! 21
22 22
23 Adv. P, by 1 (Buff Not Busy) Toggle A! 23
24 Probe A' 24
25
26 A =>BER, BXR; I3—»BER, BXR (Buff Not Busy) ‘ gz

Clear Divert FF Tag PY, A? P
27 Clear Write, Inhibit FF's Set D Cycle 27

Set Po = Pyi 1 Cycle Stays Set (Buff Not Busy)
Clexr u Cyele, Set C Cycle (Buffer Busy)
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INSTRUCTION

06 TRANSFER BUFFER ENTRANCE REGISTER TO 'A' (BER)

TIME D CYCLE A CYCLE B CYCLE C CYCLE TIME
00 00
01 01
02 Advance P, by 1,Clear S 02
03 03
04 04
05 P—>S 05
06 P, =P, 06
07 Set Read FF, Clear Z 07
10 10
11 11
12 MCS —>Z 12
13 Clear F 13
14 14
15 Clear Read FF 15
16 Set Inhibit FF, Z —>F 16
17 17
20 Set Write FF 20
21 21
22 22
23 23
24 24
25 25
26 Clear Divert FF;BER —>'A' 26
27 27

Clear Write, Inhibit FF's
Set 'D! Cycle J
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INSTRUCTION

07 CLEAR BUFFER CONTROLS (CBC)

TIME D CYCLE A CYCLE B CYCLE C CYCLE TIME
00 00
01 01
02 Advance Pl by 1,Clear S 02
03 03
04 04
05 P —>S 0S
06 Set Divert FF 06
07 P2 = Pl 07
10 Set Read FF, Clear Z 10
11 11
12 MCS —> Z 12
13 Clear F 13
14 14
15 Clear Read FF 15
16 Set Inhibit FF, Z—>F 16
17 17
20 Set Write FF 20
21 21
22 22
23 23
24 24
25 25
26 Clear IBA,0BA,Buff Busy, etc. 26

Clear Divert FF
27 27

Clear Write, Inhibit FF's
Set 'D' Cycle ]
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INSTRUCTION 10, 11 12 LOGICAL PRODUCT (LPN, LPM, LPI)
DC or DBC OR DABC SEQUENCE
TIME D CYCLE A CYCLE B CYCLE C CYCLE TIME
00 00
01 01
02 Advance Pl by 1,Clear S |Adv. P1 by 1; Clear S Adv. P1 by LPM; ClearsS Adv.P1 by 1(LPN);ClearS$ 02
03 03
04 04
05 P—>S5S P —>S P-> LPM; Z->S (LPI) P—>S(LPN); Tag-»S' 05
06 Set Divert FF (LPM) - (LPI) Z S 06
07 B, =F =R Py=5 =0 07
10 Set Read FF, Clear Z Clear Z Clear Z Clear Z 10
11 11
12 MCS —> Z MCS — Z MCS —>Z MCS —> Z 12
13 Clear F 13
14 14
15 Clear Read FF +Zz>R; A—>R 15
16 Set Inhibit FF, Z—>F (15 thru 25) 16
17 17
20 Set Write FF 20
21 Clear A' 21
22 22
23 Toggle A' 23
24 Probe A! 24
25 Al—> A 25
26 Clear Divert FF 26
27 Clear Write, Inhibit FF's 27

Set C Cycle (LPN); Set
"BiCvcle ¥
Ciear D Cyctle

Set 'B' Cycle,Clear A

Set 'C' Cycle . Clear B

Set 'D' Cycle. Clear C

Set A Cycle (LPI)

Cycle

Cycle

Cycle
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INSTRUCTION

013, 113 CLEAR INTERRUPT LOCKOUT (CIL)

TIME D CYCLE A CYCLE B CYCLE C CYCLE TIME
00 00
01 01
02 pdvance P, by 1,Clear S 02
03 03
04 04
05 P —>S 05
06 Set Divert FF 06
07 Pp,=%; 07
10 Set Read FF, Clear Z 10
11 11
12 MCS —> Z 12
13 Clear F 13
14 14
15 Clear Read FF 15
16  [set Inhibit FF, Z—>F 16
17 17
20  [set Write FF 20
21 Clear P (113) 21
22 Clear Interrupt LockoutFH 22
23 PSR P (113) 23
24 24
25 25
26 Clear Divert FF 26
27  [lear Write,Inhbit FF's 27

npn r¥rla Q‘}'zyc Set
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INSTRUCTION

14, 15, 16 LOGICAL SUM (LSN, LSM, LSI)
DC or DBC or DABC SEQUENCE
TIME D CYCLE A CYCLE B CYCLE C CYCLE TIME
00 00
01 01
02 Advance P1 by 1,Clear S [Adv. P1 by 1; Clear S Adv.P1 by 1(LSM);Clear S Adv.P1 by 1(LSN);Clears$ 02
03 03
04 : 04
05 P—>$S P—S P->5(LSM);Z>S(LST) P-»S(LSN);Z S, Tag S! 05
06 Set Divert FF (LSM + LSI) 06
07 P, = P, P, =P P, =P, P, =P, 07
10 Set Read FF, Clear Z Clear Z Clear Z Clear Z 10
11 11
12 MCS—> 2 MCS—> Z MCS —=>Z MCS —> Z 12
13 Clear F 13
14 14
15 Clear Read FF +Z-»R; A>Q(15 thru 25) 15
16 Set Inhibit FF, Z—>»F 16
17 17
20 Set Write FF 20
21 Clear A' 21
22 22
23 Toggle A 1 23
24 Block Probe A! 24
25 Al—> A 25
26 Clear Divert FF 26
27 Clear Write,Inhibit FF's 27

Set C Cycle(LSN);Set B

Cycle(LSM);Set A Cycle
Clear D Cycle

Set B Cycle,Clear A Cycle

Set C Cycle,Clear B Cycld

Set D Cycle,Clear C

LST)

Cycle
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INSTRUCTION

20, 21, 22 LOAD A DIRECT (LDN, LDM, LDI)

25, 26 LOAD A COMPLEMENT (LCM, LCI)

DC or DBC or DABC SEQUENCE

TIME D CYCLE A CYCLE B CYCLE C CYCLE TIME
00 00
01 01
02 Advance P1 by 1,Clear S Adv.P1 by 1,Clear S Adv.P1 byl(LDM + ICM); Adv.P1 by 1(LDN);Clear 02
03 S 03
04 04
05 P—>S P—>$S P-»S(LDM + ICM);Z—>S P->S(LDN);Z S,Tag S 05
06 Set Divert FF (LDI + LCI) (LDM+LDIH M +LCI) 06
07 |p. =7 P, =P P, =P P, =P 07
10 Sgt Re%d FF, Clear Z C%ear 3 cfear 2 cfear 2 10
11 11
12 MCS —>»2Z MCS—>Z MCS =2 MCS —>Z 12
13 Clear F 13
14 14
15 Clear Read FF 15
16 Set Inhibit FF,Z—>F (+2>R(LD-);-Z>R(LC-) 16
17 (15 thru 25) 17
20 Set Write FF 20
21 Clear A! 21
22 22
23 Toggle A! 23
24 Probe A'! 24
25 A 1> A 25
26 Clear Divert FF 26
27 Clear Write,Inhibit FF's 27

Set C Cycle(LDN);Set

Set B CyclesClear A Cycle

Set C CyclesClear B Cycl

Set D Cycle,Clear C

B Cycle (IDM + LCM);
Set A Cycle (LDI + LCI)

Clear D Cycle

Cycle
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INSTRUCTION
) 30, 31, 32 ADD (ADN, ADM, ADI)
34, 35, 36 SUBTRACT (SBN, SBM, SBI)
DC or DBC or DABC SEQUENCE
TIME D CYCLE A CYCLE B CYCLE C CYCLE TIME
00 00
01 01
02 Advance P1 by 1,Clear S Adv.P1 by 1; Clear S Adv.P1 by 1(ADM);Clear S|Adv.P. by 1(ADN+SBN) 02
03 (smM) Clear S 03
04 Tag S! 04
05 |p—>s P—>S P->s(ADM) z->s (ADI) P->S(ADN+SBN),Z S, 05
06 |set Divert FF _ (SBM) (SBI) ( ADM+ADI+SBM+SBI) 06
o T h P27 N 270 P27 h 07
10 Set Read FF, Clear Z Clear Z Clear Z Clear 2 10
11 11
12  |Mcs>z MCS =7 MCS—>Z MCS —>2 12
13 Clear F 13
14 14
15  iClear Read FF +tA->Q, +Z»R(AD-), .7 R 15
16 Set Inhibit FF, Z>F (SB-) (15 thru 25) 16
17 17
20 Set Write FF 20
21 Clear A' 21
22 Toggle A! 22
23 Probe A! 23
24 AT>A 24
25 25
26 Clear Divert FF 26
27 Clear Write,Inhibit FF's 27

Set C Cycle(ADN)(SBN); Set B Cycle,Clear A Cycle

Set C Cycle,Clear B Cycle

Set D Cycle,Ciear C

Set B Cycle(ADM)(SBM);
Set A Cycle(ADI)(SBI)
Clear D Cycle

Cycle
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INSTRUCTION

41, 42 STORE (STM, STI)

DBC or DABC CYCLE

TIME D CYCLE A CYCLE B CYCLE C CYCLE TIME
00 00
01 . 01
02 Advance P1 by 1,Clear S {Adv. Pl by 1; Clear S Adv.P1 by (STM); Clear S|Clear S 02
03 03
04 04
05 |p—>s P —>S P->5(STM);2>S(STI) Z,Tag—>»S; Z S 05
06 Set Divert FF 06
07 P, =P, P, =P, P, =P, 07
10 Set Read FF, Clear Z Clear 2 Clear Z Clear Z 10
11 11
12 MCS->Z MCS —»2Z MCS—>Z A—>7Z 12
13 Clear F 13
14 14
15 Clear Read FF H+Z->R(15 thru 25) 15
16 Set Inhibit FF, Z—>F 16
17 17
20 Set Write FF 20
21 Clear A! 21
22 22
23 Toggle A! 23
24 Probe A' 24
25 At—> A 25
26 Clear Divert FF 26
27 Clear Write,Inhibit FF's 27

Set B Cycle{STM); Set

Set B Cycle ,Clear A Cyc]|

Set C Cycle .Clear R

Set D Cycle rlear L

A Cycle (STI)
Clear D Cycle

Cycle

Cycle
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INSTRUCTION 51, 55 REPLACE ADD; REPLACE ADD 1 (RAM, RAO)
DBCC'! SEQUENCE
TIME D CYCLE B CYCLE C CYCLE Ct CYCLE TIME

00 00
01 01
02 Adv. P, by 1,Clear S Adv. P, by 1; Clear S Clear . S Set C' Cycle (K225) 02
03 03
04 04
05 P—>S P—>5S Tag —»S; Z S 05
06 Set Divert FF 06
07 1%, = F I 07
10 Set Read FF, Clear Z Clear Z Clear Z Clear Z 10
11 11
12 MCS —>2Z MCS—>2Z MCS—>2Z A—>7Z 12
13 Clear F 13
14 14
15 Clear Read FF A>Q(RAM);4+Z—>R;+1->

16 Set Inhibit FF, Z—>F (I?A(’) (15 thru 25)Q tZTR(S thru 25) ig
17 17
20 Set Write FF 20
21 Clear A' Clear A! 21
22 22
23 Toggle A! Toggle A! 23
24 Probe A!' Probe A' 24
25 AT—> A Al—> A 25
26 Clear Divert FF 26
27 Clear Write,Inhibit FF's 27

Set B Cycle Set C Cycle,Clear B Cycle]Set C' FF;Block Clear Set D Cycle, Clear C

Clear D Cycle

C Cycle

Cycle, Clear C' FF
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INSTRUCTION

60, 61, 62, 63, 64 JUMP - ZERO; Non-Zero; Positive; Negative; Unconditional

(ZzJP; NZP; PJP; NJP; UJP)

TIME D CYCLE A CYCLE B CYCLE C CYCLE TIME
00 00
01 01
02 Advance P, by 1,Clear S Adv.P, by l;Clears S 02
03 03
04 04
05 P—>5 P—>S 05
06 Set Divert FF 06
07 P, =P P, =P, 07
10 Set Read FF, Clear 2 Clear Z 10
11 11
12 |MCs»>2z MCS—>2Z 12
13 Clear F ' 13
14 14
15 Clear Read FF +Z R(I5 thru 25) 15
16 Set Inhibit FF, Z—>F 16
17 17
20 Set Write FF 20
21 Clear A! 21
22 22
23 Adv.P, by 1.(Jump not Saf. Toggle A! 23
24 Probe A' 24
25 25
26 Clear Divert FF Tag PT, Al p 26
27 Clear Write,Inhibit FF's 27

Py = Pl(jump not sat.) Set D Cycle, Clear C
Cycle

Set C Cycle (Jump Sat.)

Clear D Cycle (Jump Sat.)
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INSTRUCTION

70 INITIATE BUFFER INPUT (IBI)
D or DC SEQUENCE
TIME D CYCLE A CYCLE B CYCLE C CYCLE TIME
00 00
01 01
02 Advance Py by 1,Clear S Adv.P; by 1;Clear S 02
03 03
04 04
05 P—> S P—>» S 05
66 Set Divert FF 06
07 Py = By P, = P, 07
10 Set Read FF, Clear Z Clear 2 10
11 11
12 MCS — Z MCS— Z 12
13 Clear F 13
14 14
15 Clear Read FF +Z-)R(15 thru 25) 15
16 Set Inhibit FF, Z->F 16
17 17
20 Set Write FF 20
21 Clear A! 21
22 .22
23 Adv.P, by 1,Set BSI,Set IBA,(Buff not Busy) Toggle A! 23
24 Clear SSI - Probe A! 24
25 25
26 Clear Divert FF,Set Buff|RDY,Send Input Request, Tag—3P!, A'—) P 26
27 Clear BFR 27

Clear Write,Inhibit FF's

Set C Cycle,Clear D Cycle

Set D Cycle,Clear C

(Buff Busy),Set Buff

Busy next V000, and P2—P1

(Buff not Busy) D Cycle Stays Set

Cycle
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INSTRUCTION 7 |NITIATE BUFFER OUTPUT (IBO)
D BUFFER or DC SEQUENCE
TIME D CYCLE A CYCLE B CYCLE C CYCLE TIME
00 Set Buff Busy 00
01 Set Buffer Cycle FF; 01
cl IBO

02 Advance Py by 1,Clear S BER iaEER . Clear S; Adv. P, by l;Clear S 02
03 1 ’ 03
04 Clear Buf. RDY. 04
05 P— S BER, Tag Reg3-—)S P S 05
06 Set Divert FF 06
07 Py =P P2 =P 07
10 Set Read FF, Clear Z Clear BFR Clear Z 10
11 11
12 MCS—2>2Z MCS— BFR MCS—> Z 12
13 Clear F Adv. BER by 1 13
14 . 14
15 Clear Read FF +Z->R(15 thru 25) 15
16 Set Inhibit FF, Z—F 16
17 17
20 Set Write FF 20
21 Clear A! 21
23 Adv. P; by 1,Set BSI,Set OBA,(Buff not Busy) Set BSI Toggle A! 23
24 Clear SSI; Clear BSI Clear SSI Probe A! 24
25 Set SSI 25
26 Clear Divert FF Clear D Cycle Segenggﬁz RDY,INFO RDY |[Tag—P', A'—P 26
27 Clear Write,Inhibit FF's;Set C Cycle (Buff Busy) 27

Buffer Cycle and Py=P; (Buff not Busy)
']

Clear Buffer Cycle, D

Set D Cycle, Clear C

Cycle Still Set

Cycle
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INSTRUCTION

72, 73 NORMAL INPUT/OUTPUT (INN,OUT)

DBC - B'C' - B'C! SEQUENCE

Br'CYCLE -

TIME D CYCLE B CYCLE TIME
00 (Resume Clears Wait Output) 00
01 01
02 Adv. P1 by 1,Clear S Adv.P1 by 1; Clear S Clear S 02
03 03
04 04
05 P->S P—>S Tag—=S', A —»S 05
06 Set Divert FF ‘ 06
07 P, =P, P, =P, 07
10 |get Read FF, Clear Z Clear Z Clear Z 10
11 11
12 MCS—>»2Z MCS —Z INP—=Z (72) MCS—>Z(73) - 12
13 Clear F Clear Wait Input FF (72) 13
14 (+Z—»R)(15 thru 25) 14
15 Clear Read FF (A—=2>Q);(+1—»R) (15 thru 25) 15
16 Set Inhibit FF, Z —>F 16
17 17
20 Set Write FF 20
21 Clear A! Clear A' 21
22 22
23 Toggle A Toggle A' 23
24 Probe A' Probe A! 24
25 ) A'—>A Al —>A 25
26 [Clgay Diyere Trider 1O Set Wait Output (73 26
27 Clear Write,Inhibit FF's|Set C Cycle , Clear B Cycle Set C Cycle , Clear B Cycle 27

Set B Cycle, Clear D

Cycle

Note:

Note: C and C' Set, C' Cycle Timing

Cycles occur in following order: D, B, C, B,
C'; cycle C and C' are shown on page 4-20,
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INSTRUCTION

72, 73 NORMAL INPUT/OUTPUT (INN,OUT)

DBC - B'C' - B'C! SEQUENCE
TIME C CYCLE C!' CYCLE" TIME
00 00
01 01
02 Adv. P1 by 1, Clear S Clear S 02
03 03
04 04
05 P—>S P—>S i o ~ L A 05
06 06
07 P, =P, 07
10 Clear 2 Clear Z 10
11 11
12 MCS—>7Z MCS—>7Z 12
13 13
14 14
15 +Z —>R, A—>Q -Z—>R; A—>Q 15
16 (15 thru 25) (15 thru 25) 16
17 ’ 17
20 20
21 Clear A! Clear A' 21
22 22
23 Toggle A! Toggle A j 23
24 Probe A! Probe A' 24
25 Block A'—>A Block A'—>A 25
26 Set Wait INP.(72) (A' # 0) Clear 1/0 SEQ.(A' = 0),Set Wait INP.(72) 26
27 Set B Cycle (A'# 0), Set D Cycle (Ar= 0), Set C' |Set B Cycle(A' # 0) Set D Cycle (A'-= 0) 27

Cycle, Clear C Cycle, Stop Recirc. (72)

Clear C Cycle, C' Cycle (AT = 0)

Note: B and C' Set, Gives B! Cycle

Stop Recirc., Wait For Resume or Ready
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INSTRUCTION
74, 76 OUTPUT NO ADDRESS: INPUT TO A (OTN, INA)
DC SEQUENCE
TIME D CYCLE A CYCLE B CYCLE C CYCLE TIME

00 Clear 1/0 Seqg. (76) 00
01 01
02 Adv. P, by 1,Clear S Adv. P. by I (74 only)r; 02
03 Clears 03
04 04
05 P —>A P=>S (74 only) 05
06 Set Divert FF p1 St 06
07 Pz =P P2 = Pl 07
10 Set Read FF, Clear Z Clear Z 10
11 ‘ 11
12 Mcs—>z INP->Z (76)MCS—Z(74) 12
13 Clear F Clear Wait Input FF 13
14 (76) 14
15 Clear Read FF 15
16 Set Inhibit FF, Z—>F +Z->R(15 thru 25) 16
17 17
20 Set Write FF 20
21 Clear A! 21
22 22
23 Toggle A' 23
24 Probe A! 24
25 At —> A 25
26 Cl Divert FF;Set I/0 Segq. ;
z ear ézngait Isput/FF ?%) Set Wait Output (74) 26

Clear Write,Inhibit FF's 27

Set C Cycle, Clear D Set D Cycle, Clear C
Cycle Cycle
Stop Recirc. (76) Stop Recirc. (74 Only)

Wait For Ready

Wait For Resume
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INSTRUCTION

75 EXTERNAL FUNCTION (EXF)

DCC!' SEQUENCE

- TIME D CYCLE CYCLE Cc CYCLE C'ICYCLE TIME
00 00
01 01
02 Adv. P, by 1,Clear S Adv.P, by 1; Clear § Adv.P, by 1; Clear S 02
03 03
04 04
05 P—>S P—>5  pr X P—>5  p1 g1 05
06 Set Divert FF 06
07 |p, =rp P, =P P, =P 07
10 Sgt Re%d FF, Clear Z C%ear Zl C{ear % 10
11 11
12 MCS»Z MCS>Z HMCS’Z 12
13 Clear F 13
14 14
15 Clear Read FF 7 0 15
16 Set Inhibit FF, Z->F 16
17 17
20 Set Write FF 20
21 21
22 22
23 23
24 24
25 25
26 Clear Divert FF Set I/0 Seq. Set Function RDY, 26
27  |[Clear Write, Inhibit FF's Z 0 Output Lines | g

Set C Cycle, Clear D Cycle

Set C'FF; C Cycle Stays

Set D Cycle, Clear C

Set

Cycle; C' FF
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INSTRUCTION

77 PROGRAM HALT (HLT)

TIME D CYCLE A CYCLE B CYCLE C CYCLE TIME
00 00
01 01
02 Adv. P, by 1, Clear S 02
03 03
04 04
05 P—>S 05
06 Set Divert FF 06
07 P, =P, 07
10 Set Read FF, Clear Z 10
11 .11
12 MCS—>Z 12
13 Clear F 13
14 14
15 Clear Read FF 15
16 Set Inhibit FF, Z—>F 16
17 17
20 Set Write FF 20
21 21
22 22
23 23
24 24
25 25
26  |Clear Divert FF,Clear Rurl FF 26
27 Clear Write, Inhibit FF's 27

D Cycle Stays Set




SZ-V

AvA UOISIADY

INSTRUCTION

ENTER: SWEEP

TIME ENTER SWEEP B CYCLE C CYCLE TIME
00 00
01 01
02 Adv. P, by 1;Clear S Adv.P, by 1; Clears 02
03 03
04 04
0s P—>S P—>S 05
06 06
07 P, =P P, =P 07
10 C%ear Z1 C%ear % 10
11 11
12 A—>2Z MCS —>zZ 12
13 13
i: Note: Sweep/Erter use Standard ig

D Cycle [Timing for Memory
16 Cycle. 16
17 17
20 20
21 21
22 22
23 23
24 24
25 Clear A 25
26 26
27 D Cycle Stays Set D Cycle Stays Set 27
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INSTRUCTION

INTERRUPT SEQUENCE

OCCURS ON D CYCLE ONLY

TIME D CYCLE A CYCLE B CYCLE C CYCLE TIME
00 00
01 Set Interrupt 10 01
oz {[s3e Ty byl clew s oz
03 Set Interrupt 30 03
04 Set Interrupt 40 04
05 Block P—»S; P-»PSR; 1INT. ADD.—>S 05
06 Set Divert FF 06
07 Pp =Py 07
10 Set Read FF, Clear Z 10
11 11
12 |Mcs—>z 12
13 Clear F 13
14 14
15 Clear Read FF 15
16 Set Inhibit FF, Z—>F 16
17 17
20 Set Write FF 20
21 Clear P 21
23 INT. ADD—>P 23
24 24
25 25
26 Clear Diver, Interrupt FF's 26
27 Clear Write,Inhibit FF's 27
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] INSTRUCTION

BUFFER CYCLE
TIME CYCLE CYCLE CYCLE BUF?ER CYCLE TIME
Input Ready or Output
00 Resume Occurs on any 00
01 Cycle Except C Cycle Set Buffer Cycle FF 01
02 ~and 51 or 55 Instructionps BER = BERI; Clear S; 02
03 (V906) Clear B8SI 4 Clear Buf. RDY. 03
04 ’ 04
05 Tag Regy =5 05
06 Ber S 06
07 Set Buf Sync 07
10 (v903)(Drop Request or Clear BFR 10
INP-> BFR(IBA); MCS—BFR
0 (0BA) R I
Adv. BER by 1
14 14
15 15
16 (V902) Set Buf Step 16
17 | (v903) Set SSI Timing Chain Not Running 17
20 2Q
21 21
22 22
23 Set BSI 23
24 Clear SSI 24
25 Set SSI (Ber # BXR) 25
26 Set Buffer RDY,Info RDY 26
27 . . (1B0),Input Req (IBA) 27
Start Timing Chain Clear Buf Step
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TRUCTION
INS LOAD MODE

DC - DC - DC SEQUENCE

TIME D CYCLE A CYCLE B CYCLE C CYCLE TIME
00 Set I0 Seq. (RDY Starts Timing 00
o1 Chain) 01
02 Adv.P, by 1, Clear S Clear S 02
03 Block Ist Time) 03
04 ( 04
05 |p—>s P—>5 05
06 |set Divert FF 06
07 P, = Py 07
10 Set Read FF, Clear Z Clear Z 10
11 11
12 INP—>Z 12
13 Clear F (Constant Clear Clear Wait Input F 13
14 On F Register) 14
15 Clear Read FF 15
16 Set Inhibit FF, Z—>F 16
17 17
20 Set Write FF Note: 20
21 Load Mode Executes 21
22 Continuous D C Cycles 22
23 Until Paper Tape Readef 23
24 Sends A Disconnect, 24

Clears 1/0 Seq, Stores 2
25 Set Wait In%ut FF Last Word and Hangs Up 5
26  [Set Wait INP. Waiting For A Master 26
27 Clear Divert FF Clear (F Reg. Has All 27

Clear Write,Inhibit FF's

Zeros, So Executes A

Set D Cvycle.Cloar C

Set C Cyecle, Stop
Timing Chain, Clear D Cycle

Halt Inst.)

Cycle




APPENDIX A ‘ S o
CARD PLACEMENT CHARTS

INTRODUCTION

- The Card Placement Charts identify the logic element(s) contained on a card,
" indicate the card type, and describe the location of the card. They are used
primarily as a maintenance aid for the replacement of faulty logic cards when

. troubleshooting the logic chasis. Often it is desirable .to know what logic
function a circuit on a card fulf:lls, and the information contamed in the charts
- enables one to find the needed information in the equation file.. The charts are’
also useful because they indicate the other logic elements contamed on the card.

'Locatie-n A B C _ D Type
CA23 EOOl | EOI E 02l EO031 | 20
Figure A-l

If the card at the juncture of horizontal row A and vertical row 23 on the logic.
chassis is questionable, the Card Placement Charts are used in the following
maﬁner‘ (see figure A-1). The card is found in the charts under location A,
at line 23 (page A-2). The card must be replaced with a type 20 card.
Information ‘about a card type, including pin connections, is found in 'tablef 2-1
+ on page 2-10, The type 20 card contains four inverters, EO00l, EOIl, ED2l
“-and EO03l. * They are tested at test points A, B, C, and D respectwely

The location letter also refers to the section of the card that contains the
element; E02l is located in section C, which is the third. section from the top
as the card is in-its normal. installation position. A logic element may be
found in the equation file, which indicates its logic function.

Sometimes the location of an element is found first in the equation file. The

Card Placement Charts are then used to indicate the other el‘ements on the card.

A-1 Revision A

i
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: » CARD PLACEMENT <A7
P

- W,,,. ma ‘ ';,:‘11‘3‘;:- s‘é/f'ﬁq TITLE DOCUMENT NUMBER v ]

gl T e e TEIEPROGRAICER 36044000 N

-l o Lo v X | 8Y R.F.s/zz!/gl‘&., SHEET

f PROJECT OR PRODUCT “LCcHECKER [/ || | oF o

IDP 80G2 APPD PRRTI BV o

T v REVISION STATUS OF SHEETS '

TAF === EEA = ke 7 e ool =k e | [

Bl <{Bl-|-[-]- LlalJ (G[{p|L[E]|K]a
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LI B NEEEE

Telel-]-1-]-le]|-|-

el-[e|-{o|-|ElA]|D
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L
NEMEEEEEE

Tulsivlelpv[ElJfe] |

' REVISIONS

T rev ECO | orFT | DATE | cHKD APPD

1 . .
A 1254 MOLIFIED CARD FALACEAENT ApA \SLLE| Yy | !
B |14l G ('G}V\/AS 52 (‘6)-514'1’5 Rrz |g.e-4] wi //":{”IV

C L WJ‘LLO?. Location H21 was Capacitor, Type a8z LLN 9/23/t L 5:5/ :::’,‘;-’/".7,\'

T

T 5|43l | see ECO WR ig-12-¢: S iV
Y

[

1585 | SEE ECO

KCH [3-5-63|2.% [0 el

-
G 204/ | SLEL £CO Rn|z/20) wie i oo
H 2333 | SEE ECD IRE |29 O s
J
K
L

2937 | SEE ECo R R
v >¢'e | e .
3120 SEE E.Co JAT 73158 A | &

ry.a ey

A7 FB26 | LOCATION MEF CHRLD T VFE J/AS &7 AV =,
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CHASSIS _ . _ ____ %\?
CARD PLACEMENT
C | DOCUMENT NutidER REV "
9E;:CDC)NTFRCDL. DATA lCORPORATION P 360440 00 G
—-_
lDP SHEET2 OF v
CARD PLACEMENT
LOCATION A 8 c D TYPE LOCATION A 8 c 0 TYPE
A 1 |we00 11 || B 1 A003 | A013 | 4023 | 4034 20
2 w202 11 2 AOQO AOO1 31
3 |we04 11 3 1212 1214 23 Lo
4 ROOO RO10 24 4 1213 | 1215 1211 | 1209 20
5 RO20 RO30 24 5 1210 1208 23
6 RO40 ROS0 24 6 A0l10 AO01l1 31 -
T RO60 ROTO 24 7 AOl2 A002 21
8 w208 11 8 w252 11
9 |w2lo 11 9 | weé2 11 e
10 |weiz 11 10 | w264 1
11 w2l4 11 11 I363 | V032 I550(1578| 20 é;
12 Q000 E302 22 12 A020 A021 31 |
13 Q010 Q020 23 13 1204 1206 23
14 Q030 Q040 23 14 I207 | 1205 1203 | 1203 20
15 Q050 Q060 23 15 I202 I200 23 j .
16 Q070 E400 23 16 A030 AO31 31
17 U000 Uuolo0 22 17 AOQ32 AD22 <zl
18 |E000 12 18 | A0kO 2041 33 lem
19 EO10 12 19 AO42 A043 21
20 U020 U030 22 20 AO50 AOS1 33
21 E020 12 21 2052 ADS3 21
22 5030 : 12 22 w250 11
23 EOO1 EO1ll | E021 |[EO31| 20 23 Y260 11
24 U040 Uoso 22 24 A060 AO61 33 | oY
25 |E040 12 25 | A062 A053 21 |
26 EO50 12 26 AO070 AOT71 33
27 U060 U070 22 27 A072 AO0T73 21 | .
28 |E060 12 28 1403 I359 21
- 29 EQOTO 12 29 N230 11
30 041 EO51 | EO21l |EOTY| 20 30 Al100 AlOl 32 Lo
31 E300 13 31 All1l0 Alll 22
32 E301 13 32 Al20 Al21 32
33 200 E201 | B202 |E310]| 20 33 Al30 A131 %2 |y
34 E311 F332 21 34 N240 11 o
35 E401 E402 23 35 N241 11
36 |E500 | E503 | E506 |I401| 20 36 | Al40 A4 32
37 E501 ES04 22 37 Al50 Al51 32
38 |E502 E5C5 23 38 Al60 A6l 32 o
39 E507 14C2 22 39 Al70 A171 =2 tom
40 212 N232 | N244 [ I4C00( 20 40 N2l0 11 .
>
-—
b
-_
— e~
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~CHASSIS—— ——_—__ X
CARD PLACEMENT
C DOCUMENT MUMBER 5_2_‘{_
T eﬁm CONTROL DATA CORPORATION | 5 | 36052000 J
T lDP ‘ SHEET 3 OF
CARD PLACEMENT
T LOCATION A 8 Cc D TYPE LOCATION A B C D TYPE
c 1 X000 [X001 | x010 |xX01l1| 30 D 1 WO0O0 11
1' 2 "] x020 |x021 | x030 | x031| 30 2 PO0OO POO1 33
3 w364 12 3 P002 |PO03 | pPOl12 | PO13| 30
1— 4 I300 1301 22 4 P010 P01l 33
5 I310 I311 22 5 WoT70 11
6 1361 12 6 w460 11
g 1369 I364 21 7 P020 PO21 33
1' 1362 13 8 P022 |P023 | PO32 | PO33| 30
9 1320 I321 22 9 PO30 PO31 33
10 | 1330 1331 22 10 | POO4 11
Tr 11 |x100 |x101 | x1l0 {x111| 30 11 |POl4 PO54 21
12 | X120 [x121 | x1%0 |x131| 30 12 | PO24 |PO25 | PO55 | PO64|20
13 w366 12 13 PO44 11
'1r ‘ 14 | 1302 13 14 | w003 12
15 | 1303 12 15 |PO40 PO41 33
16 | 1322 1332 23 16 |ro42 |P043 | PO52 | POS3| 30
T 17 | 1323 1333 21 17 |pos0 FO51 33
18 |X200 [x201 | x210 |x211| 30 18 |wo72 : 11
19 |X220 [x221 | x230 |x231| 30 19 | w462 11
20 |w368 12 20 | PO60 PO61 33
21 | 1354 1356 22 21 | P062 |PO63 | POT72 | POTZ| 3
22 | 1358 1860 22 22 | PO70 POT1 33
-r 23 | I355 1357 21 23 |M850 |MB51 | M852 68
24 | Pl00 P10l 33 24 | k850 |k851 | k852 |k863| 30
25 |P102 |P103 | Pl12 |P113| 30 25 (Y902 |Y901 | Y850 |YS03|73A
‘[' 26 |P1l1l0 P11l 33 26 1851 1873 22
27 | w005 13 27 K852 K853 32
28 | w464 11 28 | K854 K855 31
‘T 29 | w073 11 29 | K856 K857 32
| 30 |P120 Pl21 33 30 |K858 K859 21
31 |Pl22 |Pl123 | P132 |Pl133| 30 31 | k860 K851 31
T 3 |30 1131 32 32 |1850 |1856 | 1858 | 186220
33 | P11l4 (P124 | P125 |1360| 20 33 | 1857 1859 21
34 | Plo4 1872 21 34 1854 1855 24
T 35 |1861 |1853 | 1865 |1866| 20 35 .| Wllo 12
36 |1863 11 36 | wll2 _ 11
37 1852 11 37 | w020 F303 21
‘r %8 |K864 K865 32 38 | wos0 WO51 21
39 |1867 |1868 | 1871 |1874| 20 39 | 1365 |1366 | 1367 |J012| 20
~r 40 1216 |1217 | 1218 |1219] 20 40 | 1312 13

7354-2




CHASSIS

CARD PLACEMENT

A
M

L

C "1 DOCUMENT NUMDER RSV m
@_ﬂ CONTROL. DATA CORPORATION P 260440 00 G n
IE)F: SHEET 4 OF :
CARD PLACEMENT .
LOCATION A 8 [ V] TYPE LOCATION A 8 C 0 TYPE
E 1 waol 11 F 1 G100 Gl0
2 P200 |P201 | P210 | P211| 30 2 G102 G10
3 P220 |P221 | P230 | P231] 30 3 G104 G100 A=
4 P204 |P214 | P224 | P234| 20 4 G106 Glo
5 w803 11 5 GOO1 Glo
6 P240 |P241 | P250 | P251| 3Q 6 G003 Gl0 =
7 P260 |P261 | P270 | P271 30 7 G005 Glo
8 P244 |p254 | P264 | p2T4| 20 8 G007 G10 Lm
9 w800 w813 21 9 Y001 Y003 G12
10 | p202 |P203 | P212 | P213| 20 10 | Y005 Y007 Gl2
11 | p222 |p223 | P233 | P243| 20 11 | Y000 Y002 Gl2 Lm
12 | p232 P242 22 12 | YOO4 Y006 Gl2
13 | p252 . 22 13 | G000 Glo
14 | p253 |p262 | P263 | P272] 20 14 | coo2 G10
15 | P273 |w8l0 | WO58 | wo23| 20 15 | GOO4 G100 4
16 | w81l 11 16 | GOO6 G10
17 | w805 11 - 17 | T200 T201 53
18 | P280 |P281 | P290 | P291| 30 18 | T202 T203 53  m
19 | P300 |P301 | P310 | P31l 30 19 | T204 7205 53
20 | P284 |P294 | P304 | P314 20 20 T206 T207 53
21 | p282 |¥283 | z2g2 | 2293 20 21 | TI00 101 53
22 | P302 |P303 | P312 | P313 20 22 | T1l02 T103 53
23 | w052 11 23 | T104 T105 53
24 WOS4 11 24 TOOO TOO1 53 PN
25 | 7056 11 25 | 1002 TO03 53
26 | wo21 11 26 | TOO4 TO05 53
27 | so00 sS001 3% 27 | J562 J563 21 -
28 | 1006 1016 23 28 | K100 K101 32
29 | s010 5011 33 29 | 7500 7501 53
30 | s020 s021 33 30 | T502 7503 53 =
31 | 1026 1036 23 31 | T504 7505 53
32 | 5030 S031 33 32 | 7505 T507 53
33 | s040 S041. 33 33 | J565 1468 21 Jm
34 | 1046 1056 23 34 | K130 K131 22 .
35 | s050 5051 33 35 | K110 K111 32
326 | S060 S061 33 36 K120 K121 32 .-
37 | 1066 1076 23 37 | 5100 S101 32
38 | s070 sS0T71 33 38 | 5110 5111 32 o
39 | w327 11 39 | sl20 5121 32 .-
40 | 1313 12 40 | 5130 S131 32 »
=
-
fi
-~
-
-~
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CARD PLACEMENT

pAe

C DQCUMENT NUMBER REY
T £ CONTROL DATA CORPORATION | 36044000 | p
T IDP SHEET 5 OF
CARD PLACEMENT
T LOCATION A B c D TYPE LOCATION A 8 Cc D TYPE
G 1 Y100 Y102 gl2 || H 1 Y200 Gl4
‘r 2 Y104 Y106 Gl2 2 Y210 Gl4
) 3 Y101 Y103 Gl2 3 Y220 Gl4
| 4 Y105 Y107 Gl2 4 Y230 Gl4
gr 5 D100 GI19 5 Y240 Gl4
6 D101 4 6 Y250 Gl4
7 D102 ,* 7 Y260 Gl4
'T 8 D103 8 Y270 Gl4
9 D104 9 G101 G10
10 | plo5 10 G103 G10
‘r 11 | plo6 11 G105 cale]
12 | plo7 12 G107 Glo
13 | DOOO 13 G200 G201 Gll
‘r 14 | pool 14 G202 G203 Gl1
15 | poo2 15 G204 G205 Gll
16 | D003 16 G206 G207 G1l1
‘r 17 | DOO% 17 Y500 Y501 Gl3
18 | D005 18 Y502 Y503 Gl3
19 | D006 19 Y504 Y505 G13
i 20 | DoO7 GIS 20 Y506 Y507 G13
21 T300 T301 53 21 YGCG Y910-4 Y960 | Y970 | G20
22 | T302 T303 53 22 w102 w325 21
‘r 23 | T304 T305 53 23 w326 11
24 | 7306 7307 53 24 w323 11
25 |z000 Z001 32 25 1001 1002 23
‘[ 26 | 1004 1014 22 26 1011 1012 z
27 |zolo Z011 32 27 1021 1022 23
28 |z2020 2021 32 28 1031 1032 23
‘r 29 11024 1034 22 29 1041 1042 23
30 |2030 2031 32 30 I051 1052 23
31 | wWl22 11 31 1061 1062 23
T 32 |wl24 11 32 1071 1072 23
33 | wlco 11 33 MOOO | MO1O | 1020 68
34 | w320 11 34 MO30 | MO40 | MOS0 68
T 35 | 2040 2041 32 25 MO60 | KOTO | k322 68
36 | 1044 1054 22 36 0000 | 0001 | 0010 | 001} 30
37 |2050 Z051 32 37 0020 | 0021 | 0030 | C03% 30
1', 38 }2050 2061 32 38 0040 | 0041 | 0050 | 0053 30
39 | 1064 1074 22 39 1005 | 1015 | 1025 | 103§ 20
-r 40 |zoT0 Z071 32 40 1045 | 1055 | I085 | 1074 20
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CARD PLACEMEN
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C DOCUNENT NUMDER REV -
ECONTROL DATA CORPORATION ) 36044000 L
Q|3 o
IDP SHEET 6 OF
CARD PLACEMENT ~.
LOCATION A 8 c [} TYPE LOCATION A 8 c ) TYPE
A,
I 1l HOO0O0 44 J 1 KOGCO KOOl 32
2 vO00 12 2 K002 K003 31
3 vVOl0 F500 22 3 K010 KOl1l1l 32 A,
4 HOO1l 41 4 K012 K013 31
5 VOOl 12 5 J020 | JO30 J110 | J224 20
6 c000 Co01 o2 6 J021 J022 21 -~
T NOOO NOOl 21 T J0O00 JOo2 21 .
8 HOO02 41 8 JOO1l 11
9 V002 12 9 J003 JO06 21 A~
10 vo1l2 14 10 JOO4 JO31 21
11 | HOO3 41 11 JOOT7 11
12 |voo3 12 12 Joos8 11 -
13 |VOol3 13 13 JO09 J200 21
14 v023 V004 22 14 K200 K201 32
15 | HOO4 41 15 H201 41 -
16 HOO05 41 16 Va0l v21ll 22
17 VCO05 12 17 B211 41
18 vo1ls 13 18 K210 K211 33 -
19 ve25 13 19 co04 c005 02
20 VO35 Vo046 2% 20 NOO5 J210 21
21 c002 c003 o)A 21 J211 : 11
22 HO06 41 22 J212 J220 21
23 V006 12 23 K220 K221 32 ‘
24 |vois 13 24 | Be21 4] A -
25 V026 13 25 va221 12
26 V036 13 26 Ja22l 11
27 HOOT 41 27 J222 11 p Y
28 voOoT7 FO86 22 28 FO52 J230 21
29 vOl7 13 29 K230 K231 32
30 cooT7 02 30 H231 41 -~
31 wlé2 11 31 | V231 Jo%4 22
22 Wl64 1408 21 32 J231 J235 21
33 1404 1406 22 33 J232 11 p N
34 1405 |1407 I411 |I413] 20 34 J233 ' 11 .
35 1409 1410 21 35 K140 K141 32
36 1412 Jo 4 21 36 | K222 K223 %2 PN
37 1000 |LOl10 LOo20 69 37 J225 J226 21 _
38 L0300 |L040 1050 69 38 J227 Jg228 21 <
39 1060 |LO70 1080 69 39 J223 J243 21 o,
40 LO9D |L10O 1110 69 40 FO54 | FO56 FO57 | J111 20 -
b,
-~
F

7584-~2
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CARD PLACEMENT

C DOCUMEAMT NUMDER

T @JCONTROL. DATA CORPORATION | g 360440 00
|DP ‘ SHEET 7 OF

) CARD PLACEMENT
T LOCATION A 8 [+ 0 TYPE LOCATION A 8 (o] D
K 1 FO00 FOOl 31 L 1 F200 F215
1' 2 FOO2 |Fo15 | Fo42 | Fos3| 20 2 F202 F20%h
3 FOO3 FO12 21 3 F203 | F206 | F207 | F209
1 FO10 Foll 31 3 F205 F208
T s |ro13 FOL4 21 5 | Fe10
6 F020 FO21 31 6 F211 | F216 | Fe22 | F21g
7 FO22 FO23 21 7 F214 J910
T s FO25 11 8 F221 F218
9 FO30 FO31 3 9 F217 F225
0 |wi3o 11 10 | Fe23 F253
.'r' 11 | wiéo 11 11 | Fe2h | Fo26 | F229 | Fo3z
12 |Foko FO41 31 12 | Fe27
13 | Fos0 FOS1 31 13 | F2%0 K440
J 1 [roo F101 31 1% | F256 | F235 | F236 | F238
F 15 |F110 [Pt [x520 'xs21] 30 15 | F233 Fo34
16 |Fo7o |F1%1 |'Foro | FO69| 20 16 | F270 F271
'r 17 | ro78 11 17 | Fo37 Fol7
18 | F060 FOTT 21 18 | Foho | roa2 | Fo43| Fosd
19 FC58 F130 22 19 F241 F239
20 |Fo67 |Foss | Fos9 | Foss| 20 20 | Fou5 | 46 | F2iB| Fosa
21 |ro7s F120 21 21 | F249
22  |Fi21 F122 21 22 | Fos1 F300
‘f 23 | F123 Flok 21 23 | F301 F304
24 | F1zB FOT5 21 24 | F302 | 7306 | F307| F3160
25 |Fo6% |Fos3 | F127 |Fos2| 20 25 | F305 F315
'[ 26 |FoT4 FOT3 21 26 | F308 F319
27 | For2 FOT1 21 27 | F311 | 7313 | F316| F311
28 | Fo61 |go11 | Fosk |F1z2| 20 28 | F318 | F320 | F321| F322
'r 29 | Fo87 F114 21 29 | F323 vo22
20 | FO96 FO9T7 21 30 | F324 F326
31 | Foo8 F099 21 31 | F325 | r328 | F280| J010
~f 32 | Fook FOB5 21 32 | F327 F329
33 | Fog2 F093 21 33 | F331 F112
34 | Fool F133 21 3% | Jo18 Jo17
‘[ 35 |F134 |Fos2 | FoBl | 1414| 20 35 | 7908 7921
36 FO83 11 36 J909
37 | rog0 FOS0 21 37 | J90% J906
‘f 38 | FoBs FO89 21 38 | Fo9s5 | go22 | J923| J91%
39 J9ol2 11 39 MOOT | M908 | 1909
.[ 30 |Jo13 11 Zo | F213

7334-2
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CARD PLACEMENT

ﬁ

mCONTROL. DATA CORPORATION

C | DOCUMENT MumdER
P 36044000

IDP SHEET8 oF '
CARD PLACEMENT -,
LOCATION A B C D TYPE LOCATION A B8 [ 0 TYPE l
M 1 K800 K801 31 N 1 X900 X901 2
2 K802 K803 31 2 X902 |x903 | X912 | X913 30
3 K810 K811 31 3 X910 X911 32 -
4 K812 K813 31 4 w028 1532 21
5 N800 N801 21 5 Wo24 11
6 vool J444 23" 6 1500 11 o=
7 vo02 13 T w266 11
8 V903 13 8 w370 11
9 K420 K421 33 9 X920 X921 32 .-
10 |K320 K321 32 10 | X922 |x923 | X932 | X933| 30
11  |K322 K323 32 11 | X930 X931 . ] 32
12 L322 [L323 |L330 69 12 | 1501 |1503 | I504 | 1505( 20 ==
13 |[L331 [L321 |1421 69 13 | X940 X941 32
14  |J446 401 | J403 |J405( 20 14 | x942 |x943 | x952 | x953| 30
15 |[J400 J402 22 15 | X950 X951 22 o
16 |J404 J445 22 16 | 1535 11
17 [M330 PM420 | Ma24 68 17 | w030 12
18 |K522 [K523 |[K524 [K525| 30 18 | w268 11 e
19 |K240 K241 |EK442 |K443| 30 19 | w374 11
20 |g441 15 20 | 1531 w269 21
21 |vs21 16 21 | X960 X961 32
22 |M90O PMSOL | M9OO2 68 22 | X662 |X963 | X972 | X973 30
23 |KS00 K901 32 23 | X970 X971 22
24 |K902 [K903 |k224 |K225| 30 24 | w027 13 4
25 |K904 K905 32 25 | X980 X981 32
26 |(J1o0 102 |J107 |J3930| 20 26 | x982 |x983 | x992 | X993 20 Jm
27 |J101 Joo7 22 27 | X990 X991 22
28 |J106 F212 23 28 | w375 w376 21 ~
29. |17904 RpM905 | 1906 63 29 | 1538 | 1517 | 1519 |Jl04| 20 |-
30 [J900 J901 21 30 | 1510 16 e
31 |Joo2 J903 21 31 | 1512 16
22  |M500 Ri510 | M520 68 32 | 1514 16
33 |M53%0 [540 |M550 68 33 | X700 X701 32
34 |M560 MS70 | M903 68 34 | X710 X711 32
35 |L5C0 [L510 | 1520 67 35 | X720 X721 32
36 |L530 |L540 |L550 67 36 | X730 X731 32 am
37 1560 |L5T70 67 37 X740 X741 32
38 |L580 [L590 | 1500 69 38 | X750 X751 32 5
39 |1610 [L515 69 39 | X760 X761 32
40  |J905 13 40 | X770 X771 22 .
_~
."i
A,
)
-~
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CARD PLACEMENT

W

C DOCUMENT NUMIER

X518 X519 31
1579 1516 23
1580 1599 21
1564 =85 |1586 [1598 | 20
M512 [513 |[1514 68
1512 [513 1514 69

T C;E':JCONTROL DATA CORPORATION | ¢ 36044000 | GG
T IDP SHEETQ OF
' CARD PLACEMENT
T LOCATION A B c D TYPE LOCATION B Cc 1] TYPE
'iT 0 1 X500 X501 32

2 X502 X503 32

3 X504 X505 31
T 4 1554 11

5 |15%2 3560 21
& |1593 11
T T leos | |22 Poi5| 30

8 X506 X507 32

9 X512 X513 32
T 10 X508 X509 31
i 11 [x510 X511 31
; 12 |1588 11
D 13 X5l | . . X517 | .| 32
~ 14 |15%0 1587 21
| 15 |r502 |J102 |F503 28
W 16 I552 1589 21

17 [I559 [566 1594 |1570 | 20

18 1562 1556 21

19 (1573 [s58 3441 |1595 | 20

20 |1577 12

21 (1581 |J10? |1555 28

22

23

24

25

25

27

28

w560 w361 21
29 [X800 K801 |xX810 (X811l | 30
30 [¥820 821 |x820 X831 ]| 30
31 |X840 K841 |x850 X851 ] 30
32 U362 W363 21
35 X860 [861 X870 X871 30
34 %880 K881 |x890 [x891| 30

(— — — ——— ————
S
L
b

-\
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Q
g ]
t
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APPENDIX B
EQUATION FILES

INTRODUCTION

The logical interconnections of printed cards in the computer ‘are described in
Boolean algebratic equations. The file of these equations, presented on pages
1 - 33, is the most important source of information about the logic of the com-
puter. Nearly all of the detailed treatment is, directly or indirectly, based on
this file.

The File of Equations is a concise and highly organized presentation of logical
information, Adequate use is made of the file only when one is thoroughly
familiar with the general equation format and the organization or grouping of the
equations. The following paragraphs present such preliminary information.

EQUATION FORMAT

In the File of Equations, each circuit has a unique symbol that is composed of a
base letter and a three digit numerical code. The base letter of the symbol
associates the circuit with one of 25 major logical areas, such as the A register,
the Function Translators, etc. (Seetable B-1). The numerical digits provide a
unique identification of the circuit within the‘major' logical area. In addition, the
odd or even character of the third digit may identify the output clock phase of
some circuits, or the side (set or clear) of a flip flop circuit.

In the circuit symbol A001, for example, the base letter A indicates that this
building block is a part of the A register. The first and second numerical digits
identify the stage of the A register with which this building block is associated:
stage 00, The third numerical digit identifies the FF output. An even digit in-
dicates a ''clear! output and an odd digit a "set!" output.

An equation represents a single inverter (the standard building block) with the
exception of two types of circuit in the storage section. In the equation given
below, the symbol on the left side of the equal sign is called the subject term
and denotes the circuit described by the equation. The expression on the right
of the equal sign describes the logical configuration of the inputs.

TERM | OR TEI}\M 2 OR TERM 3

K421 ='J901'+ 7221 V013 F114 F075 + 'J446 V013"

Each input symbol (or group of symbols) separated from the next symbol (or
group of symbols) by a + sign constitutes an input term. The + sign represents
the OR function or logical sum; the absence of a sign between symbols repre-
sents the AND function or logical product. The equation given above for inverter
K421 has three terms, each representing an input to the inverter. U any one of
the input terms (OR)is a "1", the output of K440 will be a "0", For one of the
terms to be a "1", the AND function within it must be fulfilled; thus, J446 and
V013 both must have a '"1" output for that term to be instrumental in causing a

B-1 Revision A
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TABLE B-1. Symbol Assignments

p:

A Register

Clock

Diverters

Borrow Pyramid

F Register and Translators
Drive Generators

Control Delays

Transfer Inverters
Second-Level Controls
Control Flips Flops

Output A mplifiers

Input Amplifiers
First-Level Controls

O Register

P Register

Pyramid Inputs

S Register

Storage Control Transfers
Stage Borrow Inputs

Control Delay Outputs

N < X ss< CcH®0nOTWOZZZTIH A —

Register Transfer and Pyramid Controls
Buffer, Tag Register and Controls
Sense Amplifiers and Non-Logic Elements

Z Register



"O" output from K421,

K420 constitutes the other half of the FF K420/K421, and is connected to K421
within the FF itself. In some instances an equation has two identical input terms.
This is done to use all available input pins to the inverter, because an unused
input pin is sensed by the inverter as a "l"., The number of input pins availa-
ble varies (see the Description of Standard Card Types table).

The second line of the equation shows the type of card used, the physical loca-
tion of the card containing the subject symbol, and the elements connected to the
output pins of the logic element. The second line of the equation of the subject
term K421 is given below.

33, MO09C,: I555: [.421: J12-X;
CARD.__jJ { \__Yi_
TYPE l | ‘ OUTPUTS

LOCATION

The card type and location are explained in the Card Placement Charts. The
outputs of K421 are connected to the input of I555 and [.421, and terminal J12-X,

PIN ASSIGNMENT

Each input term in an equation is connected to a separate input pin of the card
(or section of the card) involved, and each output symbol must be connected to

a separate output pin of the subject symbol. Successive input terms are assigned
to successive input pin numbers, and successive output symbols to decreasing

pin numbers. This system applies to the FF series cards (types 31, 32, 33)
only in part, because one input term, and one output term, is a feed-back term
wired internally on the printed circuit to the other inverter eonstituting the FF.
The pin assignments for the K421 circuit are shown below:

PIN | PIN 2 PIN 3
I_A_\' f N \ r A A
K421 = J901 + J221 V013 F114 F075 + J446 V013
33 MO09C :,I1555, : \L.421 : J12-X
L__v_/ \'_V"I
PIN 3 PIN 2 PIN | (DECREASING ORDER)

The card type 33 has 3 input connections and 3 output connections, All 6 pins
are used. All the input pins must be used, so the inverter does not sense a
logical one from an un-connected pin. The output pins need not all be used,
however. Feed back connections (to K420) are not shown in the equation.
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<-4 TITLE DOCUMENT NUMBER REV
LOGIC EQUATIONS | 36043800 ) Jm
o L . 8092 ~ TeleProsrammer PO o
Bl e - SR bl JHN SHEET
IDP PROJECT OR PRODUCT | CHECKER , | oF 2.0
APPOD |/ iyl |5 -~
| REVISION STATUS OF SHEETS o
pizisi4 H 71812110t n]iz)i3li4-lisliblizhelislzolzi{2z] 25 24 |5 |28 | 27(28 [z2|20] 2 I
17N I e e I I e T e N N I o e Il B S O S R P e R R A R
Bl Bl Pl e L e Bl -~
lel-1 444 -Helel=1=-1=-1=-1-1-1=lcl-1-1-1-1=-1-1[-1-iel=1 -l<]l- |-
1Y FlE E|IDIPl |ele|E]lE E D Ele | -
33134 H H F H|E H Flel |
- |- G | HIG | =
-1C
bio PN
SRRINININIFINININIRENINININININE NI RN NI PN NI NI SIRENARENE N
| REVISIONS -
REV ECO CRFT | DATE CHKD APPD
A 1291 |SEE ECO Al L |
) B 1343 SEE ECO LIN  §/26/64 % L
c |1z2s54 SEE £coO g (pora | TA 1
D | 1402 SEE ECO LN p/an/s]l T “ |
E 1411 SE=x ECO LILN 5/2&/6 ‘: /:/}; R(&’Lz
Fo| 143 SEE £CO JAK ol
G | 1470 SEE ECO TG \1)9/5%| 2272 [F25 W)
H 1505 SEE ELO % g |'os /;\Lf':* (LX) -
J 1565 SEE ECO KCH [38-63L75 " | b
K 2041 SEELE £CO FRpl|34LE who |00 -
L | 2085 [ADDED v0O7 TO THE"AND"WNPUT TO K864 SHTENDW |z22¢4) sze | ~07 |-
M 2329 | seE€ £CO WE. 22467 Ui .-
N |2383 | SEE ECO JRB31-67 41 Sagi
p_|2870 | SEE ECO DR reez| 7, |vie =
note see SHT IR For REV. LEVEL\ A
<4, L.
n’j”\ ]
t COPIES
] T0 v,
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i et e oo .. .~ PRODUCT
IND. DATA PROCESS!NG SHEET /A OF _34 ' ,J\.,
REVISION STATUS OF SHEETS REVISIONS /\\
/2|3 &5G |7 (8| 2/0/1/2) rev. | eco DESCRIPTION DRFT. | DATE CHKD. | APPD.
AW I KK | KKK AKIALK SEL SHEET 7
LiJ[JJ|KIK|KIKIKIKIKIK] L SEE ISMEET |/
MIJ IV IKIKIKIKIKIKIKIKE ™ SEE SHEET !
N J|JIJIKIKIKIKIK[K]KIKE N SEE SHEET |
PidlolalxlelklPplklplelwl P 28700 SEE SHEET |/ R, (152 | P o lerxe
BV 5V /L /71/8119\26121\22\1231248 Q (2937 SEE ECO 2937 TNO. |3-//-68 /5 7ok ¢
KIJIKIKIKIIIKIJJ]|=|J]|J] R [3130] SEE E.CO JAT |731-68| P4 | K H.
Kloelk{klL|kK[I|{V|=|J]|J
KiJIKIKIMILIK{JIJd]|=-1Jd |V
KINIKIKIMNIKIJJL T[]]I
PINIKIKIMNKIQIV[-|J|J
25\2L\27\2829\30|31 | 2 |33|5H
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- g FO
see SHI L@EJ
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COPIES
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A000 = 1213
31 BO2A: AO003:

AQ01 = 1215
31 BO2C: A002:
A002 = AQ01
21 BO7C: F246:
A003 = A000
20 BO1A: 100i:

A010 = 1209

31 BO6A: A013:

A011 = [211
31 BOe6C:

AO012 = AOQ11
21 BO7A:

A013 = A010

20 BO1B: 1011:

A020 = 1205
31 BI12A:

A021 = 1207

.31 B12C: AO022:

AQ022 = AQ21
21 B1l7C:

A023 = A020

20 BROiC: 1021:

A030 = 1201

31 B16A: AO033:

AO031 = 1203
31 BIl6C:

A032 = A031
21 BI17A:

A033 = A030

20 BO1D: 1031:

AO012:

F246:

A023:

F246:

A032:

F245:

1300:

1301:

X801:

S000:

1310:

1311:

X811:

S010:

1320:

1321:

xX821:

S020:

1330:

1331:

X831:

S030:

Q000: Q010:
J10-P: XB800:
X901:

Q010: Q020:
J10-R: X810:
X911:

.

Q020: QO030:

J10-S: X820:

X921:

Q030:

J10-T: X830:

X931:

A040 = 1219 + Al141 W250 + X941 w260

33 BI18A: A043:

Q040:

Q050:

A041 = X940 W260 + A140 W250 + J906
J10-U:

33 B18C: AO042:
A042 = AC41
21 B19A: F24s:
A043 = A04C

21 B19C: 1041:

X841:

'5040:

X941:

X840:

Q040:

R040:

X940:

RO000:

X900:

R010:

X910:

R020:

X920:

RO030:

X930:

SE2Y4TS OO

A050-= 218 + A151 W250 + X951 W260
33 B20A: AO053: QO050: QO000:

AO051 = X950 W260 + A150 W250 + J906

33 B20C: AO052: J10-V:

A052 = AO0S1

21 B21A: F245: X851: X951: RO050:
A053 = A0S0

21 B21C: 1051: S050: X850: X950:

A060 = 1217 + Al61 W250 + X961 W260
33 B24A: A063: Q060: QO070:

A061 = X960 W260 + A160 W250 + J906

33 B24C: A062: J10-W:
A062 = AO61

21 B25A: F245: X861: X961:
A063 = A060 '

21 B25C: 1061: SO060: X860: X960:

A070 = 216 + A171 W250 + X971 W260
33 B26A: AO073: QO000: QO070:

A071 = X970 W260 + A170 W250 + J906
33 B26C: AO072: J10-X: X970:

A072 = AQ71
21 B27A: F245: F249: X871: 774
AOQ073 = AQ70
21 B27C: F249: 1071: S070: X870:

A100 = EO00 N230 + EO001 N241 ES00
32 B30A: 1214: 1401: POOL:

A101 = ES500 N241 EO000 + N210
32 B30C: 1212: PO0OOO:

A110 = E010 N230 + EO011 N241 ES501
32 B31A: 1210: 1401: PO11:

Al11 = E501 N241 EO010 + N210
32 B31C: 1208: PO010:

A120 = E020 N230 + EO021 N241 ES502
32 B32A: [1206: 1401: PO21:

Al121 = E502 N241 EO020 + N210
32 B32C: 1204: PO020:

A130 = EO030 N230 + E031 N241 ES503
32 B33A: 1202: 1401: PO31:

Al131 = ES503 N241 EO030 + N210
32 B33C: 1200: P030:

R060:



-

Al140 = E040 N230
32 B36A: A041:

Al4l =
32 B36C:

E504 N240
A040:

A150 =-E050 N230
32 B37A: AO0S51:

Al51 =
32 B37C:

E505 N240
AO050:

A160 = E060 N230
32 B3BA: A061:

Al161 = E506 N240
32 B38C: A060:

Al170 = E070 N230
32 B3%A: AO071:

Al71 = ESO7 N240

32 B39C: AO070:
000 =

02A I06A:  NOOO:
coo1 =

02A 106C:  NOOL:
co002 =

02A I121A: N800:
co003 =

02A 121C: NB801:
co04 =

02A J19A:

co0s =

02A J19C: NOO5:
co007 =

02A 130C:  V023:

DOCO = T004 TO002
GI9 G13:

D001 = T004 TO002
GI9G14:

D002 = T004 TO0O03
G119 G15:

D003 = T004 TO002
G119 G16

D004 = TO0S5 TO0O02
G\9 G17:

+ EO041
1400:

E040 +
P040:

+ EO051
[400:

EO0S50 +
P050:

+ E061
1400:

E060 +
PO060:

+ EO071
1400:

EC70 +

P070:

Vv000:
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E041 = EO040
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12 A26: A150: A151:
EO051 = E0S50
20 A30B: A150:
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EO061 = EO060

20 A30C: A160:

EO070 = RQ70 Q070 + U070

12 A29: Al170: A171:
@5071 = EO070

20 A30D: A170:

E200 = E020 EO010 EO000
20 .A33A: E401: EA402:

E201 = EO50 E040 EO030

20 A33B: E400: E402:
E202 = EO70 EO060
20 A33C: E400: E401:

E300 = U020 + E020 U010
13 A3l E310: EA401:

E301 = U050 + EO050 U040
13 A32: E310: E400:

@E302 = U070 + E070 U060
22 Al12C: E310: E400:

E310 = E302 E301 E300

20 A33D: E311:
E311 = E310
21 A34A: E400: EA401:
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E401 = E302 E300 E202 +
23 A35A: ES03: ES04:

E402 = E301 E300 E200 +
23 A35C: ES506: ES07:
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20 A36C: A160: Al6l:
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20 KO2A: F130: F503:
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21 KO3A: FO067: FO068:
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FO013 = FO010 *
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21 KD5C: F208: F210:
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F022 = FO21
21 KD7A: FO070:
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[ F057 = F056 F063

20 J40C: F213:
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F056 = FO076
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F015 FO000
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21 L33C: F324: F325:

F114 = FO087
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21 K24A: F233: F239:

F127 = F088 F023 FO012
20 K25C: F130:
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22 Kl19C: F327:

F131 = FO079
20 K16B: F217: F321:

F132 = F052 FO031
20 K28D: F133: F134:

F133 = F132
21 K34C: F225: F227:

F134 = F132 FO082
20 K35A: F241: F212:

F240:

F313:
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F319: F210:
F323:
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F203 = F202 F120
20 LO3A: F319:

F204 = F091 + F092 J226 + F097 FO075
23 L02C: F205:

F205 = F207 J211 + F204 J223 + X505 X511
23 LO4A: F206:

F206 = J234 J915 F205 J200
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16 1.40: J107: K231:

@F213 = FO093 F067 + F091 FO061 F062 + F090

F214 = F212
21 'LO7A: F215: F221: K210:

F215 = J211 F214 + J223 F219
22 L[01C: F216:

F216 = J200 J921 F215 J234
20 LO06B: F302:

F217 = F068 F052 + F089 F077 F131 + F094
23 LOSA: F219: F224:

F218 = F0%6 FO025 FO014 + F097 F022
22 LO8C: F219:

F219 = J912 F217 F218
20 LO6D: F215:

F221 =J211 F214 + F224 J912 J223
22 L.O8BA: F222:

F222 = J200 J921 F221 J234
20 LO6C: F300:

F223 = F098 FOl4++ F121 J227
22 L10A: F224:

F224 = F217 F223
20 L11A: F221:

F225 = F133 F060 + F091 F060 + FO060 F083
23 LO03C: F226:

F226 = F225
20 L11B: F304: K200:

F227 = FO91 + FO077 F133 + FO13 F133 +
F083 F077 + FO083 FO013 + F092 J227
16 L.12: F229:

F229 = F227
20 L11C: F304: F305

F230 = F025 FO089 FO014 + F092 + FO083 F022 +
F098 F233
24 L13A: F232:

F232 = F086 F084 F230 FO081
20 L1iD: F315:

F233 = F123 + F125
22 L15A: F230: F236: F323:
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F241 = F134 F068 + F094 F251 + F099 FO025
F066
23 LI1SA: [F242:
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20 L24D: W130:
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W122: WwW323:
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20 L27C: WwW200:
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F321 =
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1001 = 1577 MS500 + w122 MO00 + W124 A003
23 H2SA: 1002:

1002 = Y200 W320 ycns + W323 1001 + GND
23 H25C: Z000: X700:

1004 = Z000 W327 + X700 W326
22 G26A: LS5S00: ©000: T500:
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1041 = 1577 M540 + W122 M040 + W124 A043
23 H29A: 1042:

1042 = Y240 W320 Y940 + W323 1041 + GND
23 H29C: 2Z040: X740:

1044 = Z040 W327 + X740 W326
22 G36A: L.540: O©040: T504:

1045 = PBZS5-A (J13-K)
20 H40A: Z040:

1046 = X940 W112 + W110 Z040 + [863 1868
23 E34A: S040:

1051 = 1577 M550 + W122 MO50 + Wi124 AO053
23 H30A: 1052:

1052 = Y250 W320 v>35 + W323 1051 + GND
23 H30C: Z050: X750:

1054 = Z050 W327 + X750 W326
22 G36C: L550: ©O050: T505:

1055 = PBZ6-A (J13-L)
20 H40B: 2Z050:

1056 = X950 W112 + W110 ZO050 + 1863 K862
23 E34C: S050:

1061 =1577 MS560 + W122 MO060 + W124 A063
23 H31A: 1062: ’

1062 = Y260 W320 Vo50+ W323 1061 + GND

23 H31C: Z060: X760:
1064 = Z060 W327 + X760 W326
22 G39A: T506:

1065 = PBZ7-A (J13-M)
20 H40C: 2Z060:

]

.

-,



©)

1066 = X960 W112 + W110 Z060 + 1863
23 E37A: S060:

1071 = 1577 M570 + W122 MO070 + W124 AQ73
23 H32A: 1072:

1072 = Y270 W320 YS70 + W323 1071 + GND
23 H32C: 2Z070: X770:

1074 = Z070 W327 + X770 W326
22 G39C: TS507:

1075 = PBZB8-A (J13-N)
20 H40D: 2Z070:

© 1076 = X970 W112 + W110 Z070 + 1863

23 E37C: S070:

[200 = A131 W252 + X931 W262 + 1333 W264
23 B15C: 1201:

1201 = PBA4-A (J13-U) 1200
20 B14D: A030:

1202 = 1332 W264 + X930 W262 + A130 W'252
23 BI15A: 1203:

1203 = 1202 J90S
20 B14C: AO031:

1204 = A121 W252 + X921 W262 + 1323 W264
23 B13A: 1205:

1205 = PBA3-A (J13-T) 1204
20 B14B: AO020:

1206 = 1322 W264 + X920 W262 + W252 A120
23 B13C: 1207:

1207 = 1206 J905
20 B14A: AO021:

1208 = A11l W252 + X911 W262 + [313 W264
23 BOS5SC: 1209:

1209 = PBA2-A (J13-S) 1208
20 BO04D: AO010:

1210 = W264 1312 + W262 X910 + w252 All0
23 BO5SA: [211:

1211 = [210 J905
20 BO04C: AO011:

1212 = A101 W252 + X901 w262 + 1303 W264
23 BO3A: 1213:

1213 - = PBA1-A (J13-R) 1212
20 BO4A: A000: :

O

1214 = W264 1302 + W262 X900 + W252 A100
23 BO03C: I215:

1215 = 1214 JS50S
20 BO04B: A001

1216 = PBA8-A (J13-Y)
20 C40A: AQ70:

1217 = PBA7T-A (J13-X)
20 C40B: AO060:

1218 = PBA6-A (J13-W)
20 C40C: AO0s0:

1219 = PBAS-A (J13-V)
20 C40D: A040:

1300 = A000 1361 + PBI1-A (J15-S) 1368

22 CO04A: XO000: X100: X200:
1301 = AQ01 1361 + 1364
22 CO04C: XO001: X101: X201:

1302 = 1355 X001 + [357 X101 + [359 X201

13 C14: 1214: 1303: P101: X881:

1303 = 1593 X980 + 1302 1592

12 C15: 1212: P100: S100: X880:
@1310 = A010 1361 + PBI2-A (J15-T) [368

22 CO5A: XO010: XI110: X210

1311 = AO011 1361 + 1364

22 CO5C: XO011: X111: X211:

1312 = 1355 X011 + [357 X111 + I359 X211

13 D40: 1210: [313: P1ll11: X891:

1313 = 1593 X990 + 1312 [592

12 E40: [208: P110: S110: X890:

1320 = A020 1361 + PBI3-A (J15-U) 1368

22 CO03A: X020: X120: X220:
1321 = A021 (361 + 1364
22 CO09C: X021: X121: X221:

1322 = 1355 X021 + [357 X121 + 1359 X221

23 C16A: 1206: 1323: P121:
1323 = 1322
21 C17A: 1204: P120: S120: J13-C:

1330 = A030 1361 + PBI4-A (J15-V) 1368
22 C10A: X030: X130: X230:

X981:

X980:
J13-A:

X991

X990:
J13-B:



1331 = A031 1361 + 1364

22 C10C: XO031: X131: X231:

1332 = 1355 X031 + I357 X131 + 1359 X231

23 C16C: 1202: 1333: P131:
-1333 = 1332
21 C17C: 1200: P130: S130: J13.D
1354 = F110 F101 F210 1592 1362 + 1365
22 C21A: 1355: W364:
1355 = 1354 )
21 C23A: 1302: 1312:  1322: 1332:
1356 = F111 F100 F210 1592 1362 + 1360
22 C21C: 1357: W366:
1357 = 1356
21 C23C: 1302: 1312: 1322: 1332:
1358 = F111 F101 1362 + 1366
22 C22A: 1359: W368:
L]
1359 = 1358 1592 F210
21 B28C: 1302: 1312: 1322: 1332:
1360 = PBIS2-A (J15-X)
20 C33D: 1362: 1356:
@l361 = 1363 + J012
12 CO06: 1300: 1301: 1310: 1311:
1321: 1330:
1362 = 1365 + 1360 + 1366
13 cos: 1363: 1368: 1354: 1356:
1363 = 1362
20 BI11A: 1369: 1361:
1364 = 1367
21 CO07C: 1301: 1311: 1321: 1331:
1365 = PBIS1-A (J15-Y)
20 D39A: 1362: 1354:
1366 = PBIS3-A (J15-W)
20 D39mB: 1362: 1358:
1367 = PBIC-A (J15-R) 1368
20 D39C: 1364:
1368 = 1362 Y902
21 F33C: 1300: 1330: 1310: 1367:
1369 = 1363 Y903
21 CO7TA: W364: W3656: W368:

1400 = A170 A160 A150 A140
20 A40D: 1402:

i W
red
1401 = A130 A120 A110 A100
20 A36D: 1402:
1402 = 1400 + 1401
22 A39C: 1403: K441:
" 1403 = 1402
21 B28BA: F239: K210: K420:
® 1404 = 0011 1411 + Z o7 1414
22 [33A: 1405:
1405 = 1404
20 [34A: L070: L.570:
J14-S:
1406 = 0001 1411 + Z0WLI 1414
22 133C: 1407 :
1407 = 1406
20 134B: L.060: L.560:
J14-R:
1408 = K323
21 132C: 1410: 1411: 1412:  1413:
@1409 = K321
21 135A: 1412: 1413: 1414:
J14-P:
1410 = 1408
21 135C: 1594: L.080: L.090: L100: L[.110:
1411 = 1408
0 : 1404 : 406:
1320: 2 134C 4 1406
1331: 1412 = 1408 1409
21 [136A: L.020: [.030: L.040: L.050:
1358:
1413 = 1408 1409
20 134D: L.O00O: L.001:
1414 = 1409
20 K35D: 1404: 1406 :
1500 = X902
11 NO6: X910: X911: X920: X921: X930:
X931:
1501 = X903 X913 X933 X923
20 NI12A: W027: WO030:
1503 = X922
20 N12B: X930: X931:
. 1504 = X943 X953 X973 X963
1320: 20 N12C: WO027:
[505 = X962
20 N12D: X970: X971:
1510 = X900 X801 + X800 X901 + X811 X910 + X911
X810 + X920 X821 + X820 X321
16 N30: 1517:

12



Q@

®

®

®

1512 = X930 X831 + X931 X830 + X841 X940 + X941
X840 + X851 X950 + X850 X951

1514 = X960 X861 + X961 X860 + X871 X970 + X971
X870 + X881 X980 + X880 X981

X970:

X930:

X960:

X971:

X931:

X961:;

16 N31: 1517:
16 N32: 1517

1516 = X891 X990 + X991 X890 + GND
23 023C: I517:

1517 = 1510 1512 1514 1516

20 N29B: I519: XSO2

1519 = 1517 '

20 N29C: 1579: KB856:

1531 = X952

21 N20A: X960: X961:

1532 = X912

21 NO4C: X920: X921:

1535 = X942

11 N16: X950: X951:

1538 = X982

20 NZ?A: X990: X991:

1550 = FO9%: 3243

20 BliC! x5¢02

1551 = X508
21 O40cC:

1552 = 1551
21 0OleA:l
1553 = X505
21 OA40A:

554 = X504
11 O04:

X510
1552:

Feio:

J200:

1573:

1577:

F3l6"

J210:

[581:

X502:

F3271:

J220:

W110:
VO012:

X512:

X517

1230:

W325:
w327:

1555 = X518 X501 X507 X509 + K421 IS

22 0O21cC:

1556 = [555
21 O1s8cC:

1556:

1581:

1558 = 1559 1566

20 O19B:

L512:

L.513:

1559 = X511 X501 X518 X507

20 O17A:

1558:

1560:

~

as

X970:
X971:

X516:

K241:

X500:
X515:

1560 = 1559
11 O38: L.500:

1561 = [566 1594
11 039: L500:

1562 = 1594
21 O018A: 1.580:

@ 1566 = K321 15498
20 017B: 1561:

SLAE T e

L510:

L510:

L.590:

[558:

1570 = X509 MS513 X507

20 O17D: 1571:

I571 = 1570
11 O35: X700:

I573 = X511 v022J031 1554

20 "O19A: 1574:

[574 = [573
11 OC36: X700:

X710:

X710:

IS77 = [551 + F308 F331

12 ©20: [001:

1011:

L520:
L550:

.520:
L.550:

L600:

X720:
X750:

X720:
X750:

1021:
1051:

X730:
X1760:

[031:
1061 :

[L530:
[.560:

L.530:
[L560:

1.610:

X730:
X760:

/ A

L.540:
[.570:

L540:
L570:

X740:
X770:

X740:
X770:

041
1071:

1579 = V902 1589 1599 + V036 FO76 F1l12 J233 +
V036 1519 (589

® 23 o23a:
3900 1579

% 1580 =
\ O24A:

1580: 13713

X503:

X509:

\ 1581 = 1556 + X511 V010 1554 JO31
1

22 021A: 1582:

1582 = 1581
11 O37: X701:

1584 = M513
20 O25A: 1585:

1585 = [584
20 025B: J402:

1586 = MS512
20 O25C: 1587:

1587 = 1584 586

21 O14C: 1595:
1588 = A57
it O12: ISLb.

® 1578 = 1879
20 &E/1/O : X520

X731:
X761:

X711: X721:
X751:

1587:

X518: X501:

Jaoso, w402
Fzlo:

J404
Is

55:

X511:

X741:
X771:

)



®@1589 =X508: X510

©

©)
N

+

®

21 O16C: 1579: 1579:
1590 = X503

21 O14A: F300: J101: Ji0t:

1592 = X505

21 OO0S5A: 1303: 1313: 1354:
1593 = X504 )
11 O06: 1303: 1313: 1854:

X506:

1594 = 1410 1588
20 Q17C: 1561: 1562:

1595 = 1587
20 O19D: X519:

1598 = M514
20 O25D: 1599: XB|7

1599 = 1598
21 O24C: 1579: KB856:

1850 = M850
20 D32A: KB851:

1851 = Y850 K851 + K850
22 D26A: KB852:

1852 = K854 K858 K860 K862
11 C37: 1853: 1860: 1861:

K864:

1853 = J233 1852
20 C35B: F302:

1854 = K865 + J230 + 1593 +GRD
234 D34A: 1856:

1855 = K441 +J918 + J913+ F27)
24 D34C: 1856:

1856 = 1854 1855
20 D32B: 1857:

1857 = 1856

21 D33A: KB854: KB858: KB860:

1858 = V036 J233
20 D32C: 1859:

1859 = J930 1858

21 D33C: KB855: K859: KB861:

1861 = 1852 JOO1 V006

K856: F209 20 C35A: WO054:

1862 = 1852
H201: H211: ¢ 20 D32D: 1863:

1863 = 1862
1356: 1359: 11 C36: 1006 :
W058: W376: 1865 = K854 K860
X507: WwO028: 20 C3isC: P232:

1866 = 1865
20 C35D: 1036:

1867 = K858 K860
20 C39A: 1868:

1868 = 1867
20 C39B: 1046:

1016:

1866:

1026:
1056:

P242:

N 1871 = V003 JOO8 1852

20 C39C: 1872:

1872 = 1871
21 C34C: P232:

P242:

@@ 873 = K825 + KRS

22 D26C: KgL2:

1874 = J930
1862: 1871: D: KB857:
w800: W110: 20 c39
JO00 = K002 KO12
21 JO7A: JOO1:

JOo1 = JOoo
11 Jos: F300:
Joo2 = JOOO
21 JO7C: KB854:

JOO3 = K003 K012
21 JOSA: JOO4:

J004 = JOO3
K862: 21 JI0A: F311:

JO06 = K003 KO13
21 JO09C: JOO7:

J007 = J006
K863: 11 Ji11:  F300:

1860 = 1852 JOO8 V001 + V001 F271 JO08 F101

22 C22C: J909: J910:

@ JOo8 = JOO6
11 Ji2: 1860:

14

VO015:

F301:

K858:

VO012:

F313:

J0oos:

J101:

1860:

P252:

J002:

K100:

K860:
VvO013:
K130:
V025:

J101:
X503:

[871:
N212:

1036:
1066:

F301:

W023:

F302

K862:

K241:

JO11:

X500:
X508:

N244:

1046 :
1076:

Wego00:
1861:

Ww376:

K856:
JO010:

‘XSOO:
X510:

' K865:
W810:



\

Joog = Joi11 : -
21 J13A: VO016: VO17: V026: VO036: V046:
JO10 = JOO6

20 L31D: N232: X514:

J020 = K001 KO11 '

20 JOSA: JO21: J022:

J021 = JO20 )

21 JO6A: F315: F315: F316: F317: K120:
J022 = J020 )

21 JO6C: F318: F319: F319: F320: F321:
Jo11 = JOO6

20 K28B: J009: J012:

Jo12 = Jo11

20 D39D: VO035: 1361:

J100 = K900 K902

20 M26A: HO000: K905:

J101 = K902 K900 590 JOO7 + JOO7 J102 1590

22 M27A: HO000: HO000: J103: HO000

J102 = K420 K320 K322

20 M26B: Ji101:JIc4

J103 = x 50! +JMel

28 0158  x512:

+ J913 K443

/1106 = J912 F112 FO078 F068 + F099 FO076 J912

23 M28A: J107:

Ji07 = J106 K140 F213 J110

20 M26C: K901:

J109 = Sense Terminal 4 +GND

z7 <Zi2 J110:

J110 = J109

20 JoscC: Jill: J107:

J11 = J110 Y901

20 J400:  K140:

J030 = K001 K010

20 JOSB: JO31:

Jo31 = JO30

21 J10Cc: K110: w102: I573: 1581:
(®u200 = K201 J917 1553

21 J13C: F206: F216: F222:
V210 = K211 J917 1553

21 J20C:  J211: J212: J446:

dicd = Jloz

Zo N 290 :K¢&oZ

(5 fme (' -L"‘{ ‘}’C,

J211 = J210
11 J21:

J212 = J210
21 J22A:

J220 = K221 J917
21 J22C:

J221 = J220
11 J26:

J222 = J220
11 J27:

J223 = J220
21 J39%A:

J224 = K222
20 JOSD:

J225 = K222
21 J37A:

J226 = K222
21 J37C:

J227 = K223
21 J38A:

J228 = K223
21 J38C:

J230 =
21 J28C:

K231 J917
i854:

J231 = J230
21 J32A:

J232 = J230
11 J33:

J233 = J230
11 J34:

J234 = K231 J917
22 J31C:

® J235 = J234
21 J32C:

J243 = J220
21 J39C:

F205:

F308:
J221:

F200:

F315:

F205:
F305:
F303:
F200:
F212:

F202:

F300:

F328:

F206:

F308:

F215: F221:
F306:
F315: F317:
1553
J222: J223:
F200: F305:
K 320:
F316: F2318:
F322:
F215: F221:
K441:
F306: F308:
F204: F207:
F223: F227:
F239: F313:
i553
J231: J232:
F301: F310:
F323: F324:
1579: K420:

X504 + GND

F216: F222:
F320: F332:
F329: £33¢0

@ J400 = 1525 MS514 + M424
22 MI15A:

J401:

15

PN

§

e

A

Ay v

e

F304:
F32;:

F319: "

J243:

F313:
K420:

F319:
K322:

F253:

F319:

F317:

F239:

F315:

J233:

F311:

F325:
F327:

K440:

J235:

1853:
1858:

K420:

{F305:
K 320:

F331:
K421:

F321:
F323:

F304:

K322:

K320:

F321:

K440:

F326:
X500:



J401 = J400 - J907 = J901 + MI06
20 M14B: J444: K442 22 M27C: WI100:
© 1402 - 185 1585 + M420 J908 = J901 + M907
22 MI15C: J403: 22 L35A: J909: J910: J922:
J403 = J402 N ) (@7909 = 3908 1860
20 MI14C: J444: 11 L36: PO01: PO1l: P021: PO031: PO041:

POS1: PO061: PO071:
® J404 = 1586 M512 + M330 ‘
22 M16A: J40S: ' J910 = J908 (860
21 LO7C: P101: P111: P121: Pl21:

J405 = J404 )
20 M14D: J444: J912 = M903
) 11 K39: F219: F221: F242: F307: J106:
J441 = K440 J106:  J446: J913:
20 O19C: F239: K210:
J913 = J912
J444 = J401 + J403 + J405 11 K40: F308: [855: J106: J923: K420:
23 MO6C: J445: KS524: K440: [.331:
J445 = K322 K320 K420 + J444 J914 = M908
22 M16C: KS522: 21 136C: J918: W124: W323:
J446 = J210 J912 ' 1915 = M909
20 MI14A: K421: 20 L38D: F206: J918:
J560 = K140 J917 = J918
21 'O05C: KI101: Ki111: K121: K131: 21 1.34C: J200: J210: J220: J230: J234:
J562 = K101 J918 = J914 J915
21 F27A: TO00l: TO002: TO003: TO004: TOOS5: 21 L34A: J917: J921: I85S:
J563 = K101 J921 = J918 + GND
21 F27C: TO00: T102: T103: T104: T105: 22 L35C: F216: F222: F238: W130:
J565 = K131 J922 = J908 F280 F329
21 F33A: T503: T504: T505: T506: T507 20 L38B: K240:
J900 = M904 J923 = J913
21 M30A: 1580:  J901: J902: J903: J904: 20 L38C: F244: W130:
@® 3J901 = 3900 J930 = M904
21 M30C: J905: J907: J908: K321: K421: 20 M26D: 1859: 1874:
X507 v
J902 = J900 ’ K000 = K012 V005 + GND
21 M31A: K141: K323: K441: KB865: 1.323: 32 JO1A: KO003: '
J903 = J900 K001 = J904 + V005 KO13
21 M31C: K201: K211: K221: K230: KB853: 32 Joic: J020: KOO2: JO2O:
J904 = J900 K002 = V000 KDO1
21 L37A: KOO1: KOI11l: K223: L515: X513: 31 JC2A: JO0O:
J905 = J901 + M905 + V025 M908 K003 = V00O K000 .
13 M40:  1203: 1207: J906:  I211: }215: 31 Jo2C: JOO3: JOO6: KO10: KO11l: K111:
J906 = J905 F325 ‘K010 = K012 K003 VOO5 + GND
21 L37C: AO041: AO0S51: AO61: AO071: 32 JO3A: KO13: J030:

16



@KOII = J904 + V005 KV003 K013 K223 = J904 + V221 F239 K225 @
32 JO3C: J020: KO12: 32 J36C, J227: J228: K24:
K012 = V000 K011 K224 = V002 K223
31 JO4A: JO00: JO03: KO000: KO10: 30 M24C: F243: K222:
K111:
K013 = V000 KO10 K225 = K222 V026
31 Jo4C: J006: KOO1: KO11: 30 M24>:K223 @
K100 = v006 J0OO01 K140 + GND ‘ K230 = V221 F239 F243 + J903
32 F28A: T100: T101: 32 J29A:
@KIOI = V036 + J560 ) K231 = GND + V231 F213
32 F28C: J562: J563: (32 J29C:  H231: J230: J234: J14-A:
K110 = V010 F331 J031 + GND K240 = J922
32 F35A: T206: T207: T306: T307: 30 MI19A: F300:
K111 = V005 K003 KO12 + J560 K241 = V003 J004 1553
32 F35C: 30 MI19B: K440:
K120 = v010 F331 J021 + GND K320 = J221 V016 F114 F074 K441 + K441 J211
32 F36A: T204: T205: T304: T305: V016 F098 F073 J226
¢ 32 MI10A: J102: J44s:

K121 = V017 + J560
32 F36C: K321 = J901 + V521
32 M10C: 1409: [566: L.321: J12-W:
K130 = J004 V006 + GND
32 F34A: TS500: TS501: TS502: K322 = J222 V025 J225 F125 + GND
32 MI11A: J102: J445:
K131 = V017 + J560
32 F34C: J565: K323 = J902 + V521
32 M11C: 1408: L.322: LS14: J12-Y
K140 = V000 V003 V006 + J111

32 J35A: J107: K100: J560: Hoo/ @ K420 = V025 J913 J235 + J233 V016 F114 FO075 K441 +
° _ K441 3221 F114 F072 V016 1403

K141 = J902 + GND 23 MO3ALLCL 1448

32 J35C: J12-2Z: K421 = J901 + J221 V013 F114 FO75 + J446 V013

33 MO09C: 1555: L421: J12-X:
K200 = v231 F226 + GND
32 J12A: K440 = K241 J913 + J231 V026 F123 + J233 F1l1l4
F059 V026 + K441
K201 = v201 + J903 24 L13C: K441: J441:
32 J14C: H201: J200: J14-D:
K441 = K440 + V521 F059 FO09S + F123 1402 V036

K210 = v201 + V231 F214 + V221 F121 J224 227 * 4FIZ\NOHE S+ /02 @
33 J18A: 1403 J441 15 M20: 1855 K320: K320: K420: K420:
K440: [330:
K211 = V211 + J903 + GND
33 Ji18C: H211: J210: Ji14-C: K442 = V902 J401 K523
30 MI19C:

K220 = F242 v231 + V211

32 J23A: K443 = v221
30 MI19D: J106: K441:

Q)KZZI = J903 + F243 Vv221 )

32 J23C: H221: J220: (14-B: K522 = K812 K802 K801 J445 K525
30 MI18A: V521:

K222 = V221 F236 K224 + GND

32 J36A: J225: J226: K225: J224: K523 = K801 K802 K811
30 M18B: Kd442:
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K524 = J444 V902

30 M18C:

K525 = V521

30 M18D: KS522:

K800 = K803 N800 '

31 MOlA: KB803:XSol

K801 = K803 N800 _

31 MOIC: K522: KS523: K802: V521: V903:
K802 = N801 K801 -

31 MO2A: K522: K523: K800: V901: V902:
K803 = N801 K800

31 MO02C: KB801: K810: K81l:xs591

K810 = K803 N800 K812

31 MO3A: KB813: V521: V902: V903: X512:
K811 = K803 N800 K813

31 MO3C: K523: KB812: VS01:

K812 = N801 K811 )

31 MO4A: K522: KB810: V521: V903:

K813 = N801 K810

31 M04C: KB811: V901: V902: X512:xs50]
K850 = M850

30 D24A: 1851:

K851 = 850

30 D24L: 1851:

K852 = Y851 1851 + GND

32 D27A:

K853 = J903 + K855 VO13

32 D27C: KB854:

K854 = V001 K853 1857 J0OO2

31 D28BA: 1852: 1865: KB858: KBGO
K855 = 1859
31 D28C: KB853: T873

K856 = JOO4 V006 1519 X505 + 1599 1589
32 D29A:

K857 = [874 + V013 K859

32 D29C: KB858:

K858 = K854 K857 1857 v002 J002
31 D30A: [852: [€67: KB860:
K859 = [€59

31 D30C: K857: 1873
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31 D31A: 1852: [865: 1867:  KB862:
K861 = 1859
31 D31C:
@ K862 = K860 M852 1857 V004 J0O2 I&73

30 D24C: 1056:  1852:
K863 = 1859
30 D24D: P252:
K864 = vi07 18%S2 + FI25
32 C38A: -
K865 = 1902 + F271 V022 JOO8
32 C38C: 1854:
K900 = V902 M900 K905 + GND
32 M23A: J100: J101: 1361:
K901 = K905 V901 + J107 V046

@ 32 M23C: K904: Jiz2-a:

@K902 = V902 M901 K905 104
30 M24A: J100: JiO1:
K903 = V002
30 M24B: K904:

K904 = M902 + K901 K903
32 M24A:

@K905 = J100 VvO0O!
32 M25C: HO0O0:

L.000 - 1413 Z0OI
69 I37A: JO2-A:
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JO2-B:

L0100 = 1413
69 I37B:
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J02-C:

L.020 - 1412
69 137C:

Z03lI
JO02-D

L.030 = 1412
69 138A:

L.040 = [412
69 138E:

Z041
JO2-E:

Z 051
JO2-F:

L.050 1412
69 138C:

L060 = 1407

69 I139A: JO2-H:



LO70 = 1405
69 139B: Jo2-.J:

1080 = CO021 1410
69 139C: Jo2-K:

- L090 = ©031 1410
69 [140A: Jo2-L:

L.100 = C041 1410
69 140B: JO2-M:

L110 = OO0S1 [410
69 140C: JO2-N:

L.321 = K321
69 M13B: JO2-R:

L322 = K323
69 MI12A: J02-T: t4a322;

L323 = J902
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L331 = J913
69 MI13A: J01-Z: Jp3~%

L 421 = K421
69 M13C: JO1-S:

L.500 = X701 1560 + 1561 1004
67 M3ISA: JO4-A:

L510 = X711 1560 + [561 1014
67 M35B: J04-B:

L.512 = [558
69 C27A: J04-R:

L.513 = 1556
69 ©27B: J03-S:

L514 = (583 K323
69 C27C: JO4-T:

L515 = J904
69 M3I9E: J04-U:

L.520 = X721 1560 + 1561 1024
67 M35C: J04-C:

[.530 = X731 1560 + 1561 1034
67 M36A: J04-D:

L 540 = X741 1560 + 1561 1044
67 M3I6E: JO4-E:
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L.550 = X751 [560 + [561 1054
67 M36C: JO4-F:

[.560 = X761 1560 + 1561 1407
67 M37A: JO4-H:

L570 = X771 1560 + 1561 1405’

67 M3ITB: J04-J:

1.580 = 1562 OO021
69 M3BA: J04-K:

L.590 = 1562 CO031
69 M38B: J04-L:

1600 = 1562 G041
69 M38C: J04-M:

610 = [562 CO0S51
69 M39A: JO04-N:

M000 = JO1-A
68 - H33A: 1001:

M010 = JO1-CT
68 H33B: 1011:

M020 = J01-C
68 H33C: 1021:

MO030 = JO1-D
68 H34A: 1031:

M040 = JO1-E
68 H34B: IC41:

MO50 = JO1-F
68 H34C: 1I051:

M060 = JO1-H
68 H35A: 1061:

MO070 = JO1-J
68 H35B: 1071:

>
M330 = J02-S
68 ML17A: J404: X$20

M420 = JO1-R
68 M17B: J402:

M424 = JO1-V
68 M17C: J400:

M3500 = JO3-A
68 M32A: [001: X700:

M510 = J03-B
68 M328B: IC11: X710:

M322 = 1322
66 H3I5C: X517 X520
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MS512 = J04-.S -
68 O26A: 1586: J404:

M513 = JO3-R
68 C26B: 1570: 1584:

M514 = J03-V
68 ©26C: 1598: J400:

MS520 = JO3-C
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68 M32C: 1021: X720:

MS530 = J03-D

68 M33A: 1031: X1730:

MS540 = JO3-E

68 MJ33B: 1041: X740:

M550 = JO3-F

68 M33C: 1051: X1750:

M560 = JO3-H

68 M34A: 1061: X760:

MS570 = J03-J

68 M34B: [071: X770:

M850 = PBMI-A (J14-N)

68 D23A: 1850: K850:

M851 = JO2Y JO4Y
68 D23B: KB860:

M852 = J02Z J04Z
68 D23C: KB862:

M900 = J14-H
68 M22A: K900:

M901 = J14-E
686 M22B: K902:

M902 = J14-F
68 M22C: K904:

M903 = J14-K
68 M34C: J912:

M904 = J14-J
87 M29A: J900: J930:

M905 = J12-.Z
87 M29B: J905:

M906 = J13-P
87 M29C: J907:

MSG07 = J15-P
68 [.39A: J908:

M908 = J14-M
68 L39B: J914: J90S5:

M309 = J14-L
68 [.39C: J915:

° NO0O = C000
21 107A: HO00: HO002: HO004: HOO06:

NOO1 = CO001
21 107C: HOO1: HO003: HO0S: HO007: wv012:

NOO05 = C005
21 _JZOA: H201: H211: H221: H223:

N210 = N212
11 B40: A101: Alll: A1l121: Al131l: Al41:
Al151: Al161: A171:

N212 = JO0O8 V001 F332
20 A40A: N210:

N230, = N232
11 B29: A100: A110: A120: A130: A140:
A150: A160: AL170:

N232 = F332 V003 JO10
20 A40B: N230:

N240 = N244
11 B34: Al40: A141: A150: A1S51: A160:
Al61: A170: A171:

N241 = N244
11 B3S: Al100: A101: A110: A111l: A120:
Al2l: A130: A131:

N244 = JO08 V004 F332 F322
20 A40C: N240: N241:

N800 = C002
21 MOS5A: KB800: KB801: KB810: K811:

N801 = C003

21 MO5C: KB802: KB803: K812: KB813:
Q000 = 1004 W164

30 H36A:

0001 = Wi64 Z000
30 H36B: 1406:

O010 = 1014 W164
30 H36C:

o011 = W164 Z010
30 H36D: 1404:

©020 = 1024 W162
30 H37A:
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0021 = W162 2020
30 H37B: L080: L580:
0030 = 1034 W162

30 H37C:

©031 = W162 Z030
30 H37D: LO090: L.590:
0040 = 1044 W162 .
30 H38A:

0041 = W162 Z040 .
30 H38B: L100: L600:
0050 = 1054 W162

30 H38C:

0051 = W162 Z050

30 H38D: L110: L610:

P000 = P203 + P002 WO000 + A101 w460
33 DO02A: PO003: P201: P204:

L]
P001 = A100 W460 + W000 PO003 + J909

33 DO02C: P002: S000: J10-B:

P002 = P001 W070

30 DO3A: PO000: PO004:

P003 = P000 WO70

30 DO3B: PO001: PO025:

P004 = F’QOZ

11 D10: P010: PO11: P020: P021: PO030:
PO031:

F010 = P213 + P012 W000 P004 + Al1ll1l1l W460

33 DO04A: PO13: P211: P214:

PO11 = A110 W460 + P004 WOO00 PO13 + J909

33 DO04C: PO12: S010: J10-E:

P012 = P0O11 WO0T70

30 DO03C: PO010: PO14:

P013 = P010 W070

30 DO3D: PO11: PO025:

P014 = PO12

21 D11A: P020: PO021: P030: PO031:

P020 = P223 + P022 P014 W000 P004 + A121 W460

33 DO7A: PO023: P221: P224:

P021 = W460 A120 + P004 w000 P014 P023 + J909

33 DO7C: PO022: S020: J10-J:

P022 = P021 W070

30 DOBA: P020: PO024:
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P023 = P020 WO070

30 DO8B: P021: PO025:
P024 = P022
20 D12A: PO030: PO31:
P025 = P003 P023 P033 POI13
20 Dl12B: WO003: WwWO005s:
P030 = P233 + P014 P004 WO000 P024 P032 + Al3l
W460
33 DO0%A: P033: P231: P234:
P031 = A130 W460 + P014 P004 P033 WO000 P024 +
J 909
33 DO09C: PO032: S030: J10-M:
P032 = P031 WO070
30 DO08C: PO030:
P033 = P030 W070
30 DO08D: P025: PO31:
P040 = P243 + P042 W003 + Al41 W462
33 DI15A: PO043: P241: P244:
P041 = A140 W462 + W003 FP043 + J909
33 DI15C: P042: S040: J11-B:
P042 = P041 WO072
30 DI16A: PO040: P044:
P043 = P040 w072
30 DleB: P041: PO055:
P044 = P042
11 D13: P050: PO51: PO060: P061: PO70:
PO71:

PO050 = P253 + P052 P044 WO003 + A151 W462
33 DI17A: PO0S53: P251: P254:

P051 = A150 W462 + W003 P044 PO0O53 + J909
33 D17C: PO052: S050: Jl1-E:

P052 = P0S51 W072

30 D16C: PO050: PO054:

P0S53 = P050 w072

30 Di1éD: PO51: PO055:

P054 = P052

21 D11C: PO060: PJ61: PO070: PO71:

PO055 = P063 P073 P043 POS3
20 D12C: WO00s:

POGé = P263 + P062 P044 W003 PO054 + Al61 W462
33 D20A: PO063: P261: P264:

P061 = A160 W462 + P054 P044 W003 P063 + J909
33 D20C: PO062: S060: J11-J:



P062 = P061 W072
30 D21A: PO060: PO064:

P063 = P060 WO072
30 D21B: PO055: PO061:

P064 = P062 *
20 Di12D: PO0O70: POT71:

P070 = P273 + P054 P072 P044 W003 P064 + AlT7l
w462
33 D22A: PO073: P271: P274:

P071 = A170 W462 + P064 W003 P044 P073 P054 +
J 909
33 D22C:. PO072: S070: J11-M:

P072 = P0O71 WO0T2
30 D21C: PO070:

P073 = P070 WO072
30 D21D: PO0S5S5: PO71:

P100 = P283 + P102 WO05 + W464 1303
33 C24A: P103: P281: P284:

P101 = W464 1302 + W005 P103 + J910
33 C24cC: P102: S5100: J11-R:

P102 = W073 P101
30 C25A: P100: P104:

P103 = W073 P100
30 C25B: P101: P125:

P104 = P102
21 C34A: P110: P111: P120: P121:

F110 = P293 + P112 W005 P104 + W464 1313
33 C26A: P113: P291: P294:

P111 = W464 1312 + P104 W005 P113 + J910
33 C26C: P112: S110: Jii-U:

P112 = P111 W073
30 C25C: P110: P1l14:

P113 = P110 WO073
30 C25D: P111: P125:

P114 = P112
20 C33A: P120: P121:

P120 = P303 + P122 P104 WO005 P114 + W464 1323
33 C30A: P123: P301: P304:

P121 = W464 1322 + P114 W005 P104 P123 + J910
33 C30C: P122: S120: J11-W:

P122 = P121 WO073
30 C31A: P120:
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P123 = P120 W073

30 C3IB: P121: P125:

P124 = P125

20 C33B: P130: P131:

P125 = P103 P123 P113 *

20 C33C: P124:

P130 = P313 + P132 W005 P124 + W464 1333
33 C32A: P133: P311: P314:
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P131 = W464 (332 + P124 W00S5 P133 + J910
33 C32C: P132: S130: Jii1-X:

P132 = P131 W073
30 C31C: P130:

P133 = P130 W073
30 C31D: P131:

P200 = w801 P204
30 EO02A:

P201 = P000 w801
30 EO2B: P202:

P202 = P201 w811
20 EI10A: P203:

P203 = PBP1-A (Jd5-A) P202
20 E10B: PO000:

P204 = PO0O

20 EO04A: P200:

P 210 = W301 P214
30 EO2C

P211 = P010 w801
30 EO02D: P212:

P212 = P211 w811
20 E10C: P213:

P213 = PBP2Z -A (J15-B) P212
20 E10D: PO10:

P 214 = PO10
20 EO04B: P210:

P220 = W801 P224
30 EO3A:

P221 = P020 w801
30 EO03B: P222:

P222 = P221 w811
20 E1l1A: P223:
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P223 = PBP3-A (J15-C) P222

20 E11B: P020:
P224 = P0O20
20 EO04C: P220:

P230 = w01 P234
30 EO03C:

P231 = P030 w801t
30 EO3D: P232:

P232 = P231 w811 + 1865 872
22 E12A: P233:

P 233 = PBP4- A (J15-D) P232

20 E11C: PO030:
P 234 = PO30
20 EO04D: P230:

P240 = W803 P244
30 EO064:

P241 = P040 w803
30 EO6B: P242:

P242 = P241 W811 + 1867 1872
22 E12C: P243:

P243 = PBP5-A (J15-E) P242

20 E11D: P040:
P244 = P040
20 EOBA: P240:

P250 = W803 P254
30 EO06C:

P251 = P050 W803
30 EO06D: P252:

P252 = P251 w811 + K863 1872
22 E13A: P253:

P253 = PDP6-A (J15-F) P232
20 E14A: PO0S50:

P254 = PO50
20 EO08B: P250:
P260 = W803 P264
30 EOQ07A:

P261 = P060 W803
30 EO07B: P262:

P262 = P261 w811
20 E14B: P263:
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P263 = PBP7-A (J15-H) P262
20 E14C: PO060:

P264 = P060
20 EO08C: P260:

P270 = w803 P274
30 EO07C:

P271 = P070 w803
30 EO7D: P272:

P272 = P271 w811
20 E14D: P273:

P273 = PBP8-A (J15-J) P272
20 E15A: PO070:

P274 = PO70
20 EO8D: P270:

P280 = w805 P284
30 E18A:

P281 = P100 w805
30 E18B: P282:

P282 = P281 w813
20 E21A: P283:

P283 = PBP9-A (J15-K) P282
20 E21B: P100:

P284 = P100
20 E20A: P280:

P290 = w805 P294
30 EI18C:

P291 = P110 W805
30 E18D: P292:

P292 = P291 w813
20 E21C: P293:

P293 = PBP10-A (J15-L) P292
20 E21D: P110:

P294 = P110
20 E20B: P290:

P300 = w805 P304
30 E19%A:

P301 = P120 w80S
30 E19B: P302:

P302 = P301 W813
20 E22A: P303:
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P303 = PEP11-A (J15-M) P302
20 E22p: P120:

P304 = P120
20 E20C: P300:

P310 = W805 P314
30 E19C:

P311 = P130 w805
30 E19D: P312:

P312 = P311 w813
20 E22C: P313:

P313 = PBP12-A (J15-N) P312
20 E22D: P130:

P314 = P130
20 E20D: P310:

Q000 = A000 W210 + A070 w212

22 AI12A: EO000: U000:

Q010 = W214 + A010 W210 + A000 W212
23 A13A: EO010: u010:

Q020 = W214 + A020 W210 + A010 w212
23 A13C: EO020: u020:

G030 = w214 + A030 w210 + A020 w212
23 A14A: EO030: U030:

Q040 = W214 + A040 W210 + A030 w212
23 A14C: EO040: uU040:

Q0S50 = W214 + AO050 w210 + A040 W212
23 Al15A: EO050: UO050:

Q060 = W214 + A060 W210 + A0S0 W212
23 A15C: EO060: UO060:

Q070 = W214 + AO070 W210 + A060 W212
23 Al6A: EO070: uO070:

R0O00 = W204 A000 + W200 Z001 + W202 Z000
24 AO04A: EO000: U000:
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R010 = W204 A010 + W200 ZO01l1 + w202 Z010 +
24 AO04C: EO010: uo010: -
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R020 = W204 A020 + W200 Z021 + w202 Z020 + W208

24 AO05A: EO020: U020:

RO30 = W204 A030 + W200 Z031 + W202 Z030 +
24 AO05C: EO030: U030:

R040 = W204 A042 + W200 Z041 + W202 Z040 +
24 AQ06A: [EO040: UO040:
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RO50 = W204 A052 + W200 Z0S51 + w202 Z0S0 + w208

E050: U050:

R060 = W204 A062 + W200 Z061 + w202 Z060 + w208

24 AOQO7A: EO060: UO060:

R0O70 = W204 A072 + W200 Z071 + w202 Z070 + w208

24 AQ07C: EOQ070: Uo070:

S000 = W052 P001 + WC54 1006 + A003 w056
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33 E33A: TO003:

S041 = W021 + GND + GND
33 E33C: TO002:

S050 = W052 P0OS51 + W054 1056 + A053 WO056
33 E35A: TO005:

5051 = W021 + GND + GND
33 E35C: TO004:
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33 E36A: T301: T303:

S061 = W021 + GND + GND
33 E36C: T300: T302:

S070 = W052 P071 + WO054 1076 + A073 w056
33 E38A: T302: T303:

S071 = W021 + GND + GND
33 E38C: T300: T301:

S100 = W050 P101 + [303 WOS1
32 F37A: T201: T203:
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S101 = W020 + GND
32 F37C: T200: T202:

S110 = W050 P111 + {313
32 F38A: T202: T203:

S111 = W020 + GND
T200:

S120 = W050 P121 + 1323
32 E3%A: T30S:

S121 = W020 + GND
32 F39C: T304:

S130 = WO050 P131 + 1333
32 F40A: T204: T207:

S131 = W020 + GND
32 F40C: T20s5:

TO00 = JS63 + S031
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TO01 = J562 + S030
53 F24C: DOOL:

TO002 = JS562 + S041

53 F25A: DO000: DOOL
TO03 = J562 + S040
53 F25C: DO002: DO003:
TO004 = J562 + S051
53 F26A: DO000: DO0O1:
TO05 = J562 + S050
53 F26C: DO0C4: DO0O0S:
T100 = K100 + S001
53 F21A: D100: D102:

T10) = K100 + S000
53 F21c: D101: D103:

T102 = J563 + 3011
53 F22A: D100: D101:
T103 = J563 + 3010
53 F22C: DI102: D103:
T104 = J53 + S021
53 F23A: D100: D101:
T105 = JS63 + S020

53 F23C: D104: DI10S:

"T200= S101 + 3111
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T201:

T307:

T306:

T206:
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T201 = S100 + S111

53 F1iC:

GO001:

GO001:

T202 = S101 + S110

53 F18A:

G002:

G002:

‘T203 = S100 + S110

53 Fl18C:

G003:

G003:

T204 = K120 + S131

53 F19A:

G000:

Goo1:

@TZOS = K120 + S130
53 F1l9C:

GO004:

G005:

T206 = K110 + S131

53 F20A:

GO000:

GO0O01:

T207 = K110 + S130

53 F2a0C:

GO004:

GO005:

T300 = S071 + S061

53 G21A:

G100:

G100:

T301 = S071 + S060

53 G21C:

G1i01:

G101:

T302 = S070 + S061

53 G22A:

G102:

G102:

T303 = S070 + S060

83 G22c:

G103:

G103:

T304 = K120 + S121

53 G23A:

G100:

G101:

T305 = K120 + S120

53 G23C:

G104:

G105:

T306 = K110 + S121

53 G24A:

G100:

G101:

T307 = K110 + S120

53 G24cC:

TS500 = K130 + 1004

§3 F29A:

G104:

G200:

@TSOI = K130 + 1014

v
©)

53 F29cC:

G201:

T502 = K130 + 1024

53 F30A:

G202:

T503 = J565 + 1034

53 F30C:

G203:

T504 = J565 + 1044

53 F31A:

G204:

G105:

GO00s:
GO006:
GO007:
GOOé:
GO006:
Go0o02:
GO006:
G104:
G10s5:
G106:
G107:
G102:
G106:
G102:

G106:

GO00s:

G006:

G007:

G003:

GO007:

G003:

G007:

G104:

G10S:

G106:

G107:

G103:

G107:

G103:

G107:

Q
Q

oA

T505 = J565 + 1054
§3 F31C: G205:

T506 = J565 + 1064
53 F32A: G206:

T507 = J565 + 1074
53 F32C: G207:

U000 = RO0O + Q000

22 A1l17A: EO000: E300:

U010 = RO10 + Q010

22 Al17C: EO010: E300:

u020 = R020 + Q020

22 A20A: EO020: E300:

U030 = RO30 + Q030

22 A20C: EO030: E301:

U040 = R040 + Q040

22 A24A: E040: E301:

U050 = ROS0 + Q050

22 A24C: EO050: E301:

uo060 = R0O60 + Q060

22 A27A: EO060: E302:

uo70 = RO70 + Q060

22 A27C: EO070: E302:

V000 = HOO0O + CO000

12 102: HO01: KO002:

@ VoL = Hoo1 + c001
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12 10S: HO002: 1860:

V002 = H002 + CO000

12 109: HO003: K224:

V003 = H003 + C001

12 112: F300: HO04:

V004 = HOO4 + CO000

22 114C: HO05: K862:

V005 = HO005 + CO001
12 117:

V006 = HO006 + CO000

HO06: KO000:

12 123: F311: 1I861:

e
-~ ! C:’. O
"2l
~i
‘»,L .
sV“
ES01: ES502:
E502:
E504: ES0S:
ES0S:
E507:
KO003: KO012: KO013:
K140: X516:
[860: K854: N212:
X504:
K858: K903:
Ww023: W376: X507:
1871: K140: KB860:
N232: W810: K241i:
N244: X 503
KO001: KO010: KO11:
K1i1: F313
HO007: K100: K140:
F302: KB856: K130:



V097 = HOO7 + CO001 V221 = H221 + CO005

22 128A: F301: HO00: K 8c4 12 J23: K210: K221: K222: K223: K230:
K443
V010 = HO00 + C002
22 103A: W102: K110: K120: 1581: V231 = H231 + CO005
@ V012 = HO02 + J003 + NOOL YC12 + 1554 22 J31A: K200: K210: K220: K231
14 110: Z000: Z010: Z020: Z030: Z040:
Z050: Z080: z070. V521 = KBOL + K810 + K812 + K522 + X503 + X513

16 M21: HO00: K321: K323: K441: KS525:

V013 = HO003 + JOO3 + C003 '
13 113 F310: K421: K421: KB853: KB857: V901 = K802 + K811 + K813

w028 23 MO6A: K901: X519:
V015 = HOO05 + JOOO + CO003 ) V902 = K802 + K810 + K813
13 1s: F304: F304: F305: F305: 13 MO07: 1579: K442: KS524: K900: K902:

F305: F306: WwO0s8:
V903 = K801 + K810 + K812

V016 = HO06 + JO09 + CO002 13 MO08: HO000: HO0O00: X3502: X505: XS518:
13 124: H201: H211: H221: H231: K320:
K320: K420: K420: W000 = F300
i 11 DO1L: P000: POOL: POIJ: PO11l: PO20:
V017 = HO07 + JO09 + CO003 P32 PO030: PO31:
13 129: F301: Ki121: K131: X513: ’ ’

w003 = F300 + P025
12 Di14: P040: PO041: POS50: PO051: PC60:
PO061: P070: PO71:

V022 = H002 + C004 + GND
23 L 29C: I573: KB865: X514:

V023 =.H003 + C007

22 I114A:  X500: X500: X508: X510: w005 = P025 + F300 + POSS5
- 13 C27: P100: P101: P110: Pl1l: P120:
V025 = HOO05 + J0O06 + CO003 P121: P130: P131:
13 119: K322: K420: F280: X502: J905:
F324: W020 = w023
V026 = HO06 + JO09 + GND 21 D37A: S101: Sl1l1l: S121: S131:
13 125: F325: F326: F327: F328:
_ F323: K225: K440: K440: w021 = w023
11 E26: S001: SO011: S021: S031: S041:
V032 = HO02 S051: S051: S071:

20 B11B: F300:
w023 = JOO1 V002 F303
(B @ VO3S = HOO0S + JO12 + GND 20 E15D: W020: WO21:
23 120A:F323:
w024 = w028
V036 = HO06 + JO09 + CO002 11 NOS: V900: X901: X910: X911: X920:
13 126: F329: K441: 1579:  1579: 1858: X921:  X330: X931:
K101: X506: X506:
W027 = 1501 + W028 + [504
(®) V046 = HOO6 + JO0Y + CCO4 13 N24:  X980: X9B8l: X990: X991:
23 120C: K441: K901:F323;
w028 = 1593 V013
V201 = H201 + CO005 21 NO4A: W024: WO027: WO30:
22 J16A: K201: K210:
. W030 = w028 + (501 .
V211 = H21l + CO005 12 N17:  X940: X941: X950: X951: X960:
22 J16C: K211: K220: _ X961: X970: X971:
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W050 = F302

21 D38A: S100: sS110:
w051 = F305
21 D38C: S100: S110:
w052 = F302
11 E23: S000: S010:

w054 = F304 w058 1861

11 E24: S000: S010:
‘W056 = F306

11 E25: S000: S010:
w058 = V015 1593

20 E15C: WwO054:

w070 = F301

11 DOS: P002: PO003:
w072 = F301

11 Di1s: F042: P043:
w073 = F301

11 C29: P102: P103:
W100 = w102 J907

11 G33: Z001: ZO011:

w102 = V010 JO31 W325
21 H22A: W100:

W110 = [554 + 1852

12 D3s: 1006: 1016:
W112 = X504

11 D36: 1006: 1016:
W122 = F331 F308

11 G3ti: {001: 1011:
wi24 = J914 F200

11 Gi2: [001: I011:

S120:

S120:

S020:
S050:

S020:
S050:

S020:
S050:

P0O12:
P023:

P052:
P063:

P112:
P123:

Z2021:
Z2051:

[026:
1056:

1026:
1056:

1021:
1051:

[021:
J051:

S130:

S130:

S030:
S060:

S030:
S060:

S030:
S060:

PO013:
PO032:

PO053:
P072:

P113:
P132:

Z031:
Z2061:

1036:
1066:

1036:
1066:

1031:
1061:

1031:
1061:

S040:
S070:

S040:
S070:

S040:
S070:

P022:
P033:

P062:
PO073:

P122:
P133:

Z041:
Z071:

[046:
1076:

1046:
[076:

1041:
1071:

1041
1071:
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W130 = J923 F310
11 K10: FO001:

W160 = F311
+ 11 KI11: F000:

W162 = F313
11 131:  ©0020:

W164 = F313

21 132A: Q000:
@WZOO = F316

il AO0L: RO000:

@W202 = F315
11 AO02: R000:

W204 = F318

11 AQ03: RO000:
w208 = F317
11 AQ08: RO10:

W210 = F319
11 AQ9: Q000:

w212 =
11 A10

F320
Q000

w214 =
11 All

F321
QO010:

w250 =
11 B22:

F323
A040:

w252 =
11 BOS8:

F323
1200:

W260 = F328
11 B23: ‘A040:

w262 =
11 BO09:

F328
1200:

FO010:

O021:

Q001 :

RO10:

FO010:

RO10:

R020:

QO010:

Qo010

Q020:

A041:

1202:

A041:

1202:

FO021:
FO051:

F020:
F050:

Q030:
O041:

0010:

R020:
RO050:

R020:
R050:

R020:
RO50:

RO030:

Q020:
QO050:

Q020:
Q050:

Q030:

AQ050:
A0b61:

1204 :
[1210:

A050:
A061:

[204:
1210:

iR o
.l,?[./; ‘/) ‘/?
.
FO031: FO41:
F101: F111:
F030: F040:
F100: F110:
0031: O040:
Q050: OO051:
Q011:
RO030: RO040:
RO060: RO070:
R030: RO040:
R060: RO70:
R030: RO040:
R060: TO070:
R040: RO050:
R060: RO070:
Q030: Q040:
Q060: QO070:
Q030: Q040:
Q060: QO070:
Q040: QO050:
QO060: Q070:
AO051: AO060:
A070: AO071:
[206: [208:
1212: 1214:
AQ051: "A060:
AQ070: AO071:
1206: 1208:
1212: 1214:



w264 = F325

11 B10:  [200: 1202:

W266 = F326

11 NO7: X900: X901:
w268 = F326

11 N18: X940: X941:
W269 = F326 -
21: N20C: X980: X981:
W320 = F307

11 G34: 1002: 1012:

W323 = J914 F200 F331

11 H24: 1002: 1012:

w325 = [554

21 H22C: W326: W102:
W326 = W325

11 H23: 1004: 1014:

W327 = 1554

11 E39: 1004: 1014:

W360 = F327

21 O28A: X800: XB801:
w361 = F327

21 O28C: X821: X830:
W362 = F327

21 O32A: X850: X851
W363 = F327

21 032C: X871: X880:

W364 = F324 1369 + [354
12 CO03: X000:

W366 = F324 1369 + 1356
12 C13: X100:

W368 = F324 1369 + 1358
12 C20: X200:

X001:

X101:

X201:

1204:
1210:

X910:
X921:

.X950:
X961:

X990:

1022:
1052:

F308
1022:
1052:

1024:
1054

1024
1054

X810:

X831:

X860:

X881:

X010:
X021:

X110:
X121:

F210

X210:
X221:

1206
1212:

X911:
X930:

X951:
X970:

X991:

1032:
1062:

[032:
1062:

1034:
1064 :

1034 :
1064 :

X811:

X840:

X861:

X890:

XO011:
X030:

X111:
X130:

X211:
X230:

X952:
X963:

X992:

W375:

PO010:
P021:

P050:
PO61:

P110:
P121:

W805:

P210:
P221:

P250:
P261:

P290:
P301:

F101

P222:
P252:

P302:

W370 = W376
1208 11 NO8- X902: X903:
1214

W374 = W376
X920: ,11 N19: X942: X943:
X931:

W375 = W376
X960: 21 N28A: X982: X983:
X971:

W376 = 1593 J002 V002

21 N2BC: W370: W374:

w460 = F329

11 DO6: P000: POOL:
1042:
[1072:

w462 = F329

11 D19: P040: £041:
1042;
[072: .

W464 = F329

11 C28: P100: P101:

w800 = JOO1 1852
1044 : 21 EO09A: W801: ws803:
1074 :

w801 = w800

11 EO1: P200: P201:
1044 :
1074 :

W803 = w800

11 EO0S5: P240: P241:
XB20:

w805 = w800
X841: 11 E17: P280: pP281
X870: w810 = V003 J008 F271

20 E15B: Ws81l: w8sl2:
X891: w811 = w810

11 E1l6: P202: P212:
X020:
X031: w813 = w810

21 EO09C: P282: P292:
X131: @30 COIAZ

X001 = W364 1301
X220: 30 C0O1R: 1[302:
X231:

29

X912:
X923:

X913:
X932:

X953:
X972:

X993:

PO11:
P030:

POS1:
P070:

P1l11:
P130:

P211:
P230:

P251:
P270:

P291:
P310:

P232:
P262:

P312:

X922:
X933:

X962:
X973:

FP020:
PO31:

P060:
PO71:

P120:
P131:

P220:
P231:

P260:
P271:

P300:
P311:

P242:
P272:



X010 = W364 1310 - X221 = W368 1321

30 coic: 30 C19B: 1322:

X011 = W364 1311 X230 = W368 1330

30 CO1D:  1312: 30 c19¢:

X020 = W364 1320 | X231 = W368 1331

30 CO2A: 30 C19D: 1332:

X021 = W364 1321 - ® 50 = F078: Fo: voz3:! 7232! Too] +I554 Voz23 T:-

30 co2B: 1322: B2001A:, X502: X518: X502

X030 5 vas 1330 ® (@ XS0L = 1580 +KBOO KSO3 KBI3 XS518 [SBT +FS500 XSI5
c: ~ 22 001C: 1559: 1555: Ti03

;‘0032:0‘2 w364 ’323,1 X502 = V903 X513 X500 + X500 [550 V025 1551 5|7
AR LTS 32 OO02A: H221: H231: X505:  X513:

X100 = W366 1300

X503 = 1580 + V004 JOO7

30 CliA: 32 002C: HO000: 1590: V521:  X504:

@XlOl = W366 [301

= 0
30 CilB: 1302: . X304 = V001 X503

31 OO03A: [554: 1593:  J234:  W112: X519:

X110 = W366 1310 X505 = X502 V903
30 ciic: 31 003C: F205: F305: I[553:  [592: KB856
X111 = W366 1311 X506 = V036 F502 + V036 1593
30 C11D: 1312: 32 OO08A;
X120 = W366 1320 ® xs07 = 1552 + 1593 vo02
30 C12A: 32 O08C: 1555: 1570:  1559:
X121 = W366 1321 E) X508 = X510 V023 F502 J0O7
30 Ci12B: 1322: o 31 Ol10A: [551: X510: I589!
X130 = W366 1330 @xso9 = 1580
30 C12C: 31 OI0C: [551: 153%5: [570: J12-V

‘ .
X131 = W366 1331 X510 = X508 V023 F503 JOO7
30 C12D: 1332: ; ® 31 Ol1A: 1551: X508: X514: 158%
X200 = w368 1300 . X511 = 1580 .
30 Ci18A: 31 O11C: F205: 1559: 1573 1581: J12-4
X201 = W368 [301 & X512 = K813 X519 1551 J103 K810 + GND
30 C18B: 1302: 32 O09A: H221: H231: H201: H211:
X210 = w368 1310 X513 = J904 + X502 V017
30 c18C: 32 009C: HO000: X502: V52I
X211 = W368 1311 X514 = X510 F503 V022 JO10 -
30 C18D: 1312: 30 O07C:

X220 = w368 320
30 CI19A:

30



®

88

Q@

XS20 = 1578 M3z2: M330

30 KISC:IXS17;

»s2l= FI2¢ .
20 KIS0

X515 = 1554
30 O07D: X501L:

: @@xsm = GND + 155} voeo

32 Cl3A

X517 = [552 M3I22 X520 15398 + I4o]

32 o328 1558: F208:

X518 = v903 1587 X30C
31 O22A: 1555: 1559: X501:

X519 = [595 V901 X504 -
31 022C: XS512:

X700 = M500 1571 + 1002 1574
32 N33A: 1004 :

X701 = 1582 + GND
32 N33C: L500: Ji12-A:

X710 = M510 1571 + 1012 1574
32 N34A: 1014:

X711 = 1582 + GND
32 N34C: L510: J12-C:

X720 = M520 I571 +1022 1574
32 N35A: 1024:

X721 = 1582 + GND
32 N35C: LS520: J12-E:

X730 = M530 1571 + 1032 1574
32 N36A: 1034:

X731 = 1582 + GND
32 N36C: L530: J12-H:

X740 = M540 1571 + 1042 1574
32 N37A: 1044:

X741 = 1582 + GND
32 N37C: L540:J12-K:

X750 = MS50 1571 + 1052 [574
32 N38A: 1054:

X751 = 1582 + GND
32 N38C: L550:J12-M:

X760 = MS560 571 + 1062 1574
32 N39A: 1064:

X761 = 1582 + GND
32 N3I9C: L560: J12-P:

31

Sl G5 e

X770 = M570 [571 + 1072 (574
32 N40A: 1074:

X771 = 1582 + GND
32 N40C: LS570:J12-S:

X800 = A001 .W360
30 O29A: 1510:

X801 = A002 w360
30 O29B: [510:J10-C:

X810 = A011 W360
30 ©29C: 1510:

X811 = A012 W360
30 O29p: 1510: J10-F:

X820 = AQ021 w360
30 Q30A: I[510:

X821 = A022 W36l
30 O30B: 1510: J10-K

X830 = AD031 w361
30 Q30C: Is12:

X831 = A032 w361
30 O30D: 1512: J10-N:

X840 = A043 w361
30 O31A: I512:

X841 = A042 W361
30 O31B: I512: J11-C:

X850 = A053 w362
30 O31C: I512:

X851 = A0S52 w362
30 O31D: 512: J1i-F:

X860 = A063 W362
30 O33A: [514:

X861 = A062 W362
30 O33B: [514: J11-K:

X870 = A073 W362
30 O33C: 1514

X871 = A072 W363
30 O33D: [(514: J11-N:

X880 = [303 W363
30 O34A: I1514:



X881 = 1302 W363
30 O34B: 1514: J11-S:

X890 = 1313 W363
30 Q34C: 1516:

. X891 = 1312 W363
30 O34D: 1516: J11-V:

X900 = X902 W024 4 AODL W266
32 NOlA: [006: 1214:  1510:  X903:
X901 = W266 A002 + WO024 X903
32 NOIC: 1212: 1510:  X902: J10-A:
X902 = X901 W370
30 NO2A: 1[500: X900:
X903 = X900 w370

30 NO2B: [501: X901:

X910 = X912 1500 W024 + w266 AO11
32 NO3A: 1016: [210: 1510: X913:

X911 = W266 A012 + WO024 1500 X913
32 NO3C: 1208: 1510: X912: J10-D:

X912 = X911 W370
30 NO2C: 1532: X910:

X913 = X910 w370
30 NO2D: 1501: X911:

© X920 = 1532 X922 I500 w024 + A021 W266
32 NOSA: 1026: [206: 1510: X923:

X921 = A022 W266 + w024 [500 1532 X923
32 NO9C: 1204: [510: X922: J10-H:

X922 = X921 W370
30 NI1OA: [503: X920:
X923 = X920 w370

30 N10B: [501: X921:

X930 = [503 X932 1532 1500 w024 + A031 W266
212 N11A: 1036: 1202: [512: X933:

X931 = W266 A032 + W024 1500 1532 X933 [503
32 NI11C: 1200: 1512: X932: J10-L:

X932 = X931 w370
30 N10C: X930:

X933 = X930 w370

30 N10D: [501: X931:

X940 = X942 WO030 + A043 w268

32 NI13A: AO041: 1046: 1512: X943:
@X941 = W268 A042 + W030 X943

32 N13C: AO040:1512: X942: J11-A:

X942 = X941 W374

30 N14A: 1535: X940:

X943 = X940 W374

30 N14B: 1[1504: X941:

X950 = [535 X952 WO030 + A053 w268

32 N15A: AO0S1: [056: 1512: X953:

X951 = W268 A052 + W030 X953 1535

32 NI15C: AO050:1512: X952: J11-D:

- X952 = X951 w374

30 N14C: 1531: X950:

X953 = X950 w374

30 N14D: 1504: X951:

X960 = [531 X962 1535 WO030 + A063 W268

32 N21A: AO061: 1066: 1514: X963:

X961 = W268 A062 + W030 1535 X963 1531

32 N21C: AO060:1514: X962: J11-H:

X962 = X961 W374

30 N22A: [505: X960:

X963 = X960 w374

30 N22B: 1504: X961:

X970 = 1531 X972 (535 1505 W030 + AO071 w268

32 N23A: AO071:1076: 1514: X973:

X971 = A072 W268 + WO030 1505 535 X973 i531

32 N23C: AO070:1514: X972: J11-L.:

X972 = X971 W374

30 N22C: X970:

X973 = X970 w374

30 N22D: 1504: X971:

X980 = X982 W027 + 1303 w269

32 N25SA: [303: [514: X983:

X981 = W269 1302 + w027 X983

32

32 N25C: 1514: X982: IJil1-P:



X982 = X981 W375

30 N26A:

1538: X980:

X983 = X980 W375

30 N26B:

X990 = X992 [538 W027 + I313 W269

32 N27A:

X991 = W269 [312 + W027 1538 X993

32 N27C:

X981:
1313: [516:

[516: X992:

X992 = X991 w375

30 N26C:

X990:

X993 = X950 W375

30 N26D:

X991:

Y850 = GND

@73A D25:

1851:

Y851 = GND

73A  D25:

K852:

Y901 = GND

72A D25:

J111:

Y902 = GND

73A D25:

1368:

Y303 = GND

73A D25:

Y000 =

1369:

Giz F11A:G000:

Y001 =

G12 FO9A:GO00L:

Y002 =
Gl2 F11C:

Y003 =
Gi12 FO9C:

Y004 =
Gi12 F12A:

Y00S5 =
Giz F10A:

Y006 =
Gl2 F12C:

; Y007 =
@

Gi2 F10C:

Y100 =
GiT GOlA:

G002:

G093

G004

GO005:

GO006:

GO007:

G100:

X993:

J11-T:

33

@ Y101 =
Gi2 GO3A:

Y102 -
Y103 =
Y104 =
Y105 =
Y106 =
Y107 -
Y200 =

Gl4 HO1L:

Y210 =
Gl4 HO2:

Y220 =
G114 HO3:

Y230 =
G4 HO4:

Y240 =
Gi14 HOS5:

Y250 =
Gl4 HO6:

Y260 =
Gl4 HO7:

Y270 =
G4 HO8:

Y500 =
GI3 HL7A:

Y501 =
G13 H17C:

Y502 =

'Gl3 H18A :
\ .

Giz GO1C:
Glz Go3C:
Gl2 GO2A:
G12 GO4A:
Glz Go2C:

Gtz GO04C:

G101:

G102:

G103:

G104:

G105:

G106:

G107:°

1002:

1012:

1022:

1032:

1042:

[052:

1062:

1072:

G2060:

G201:

G202:

G203:



\

-

Y504 =

GI3 HI19A: G204: @
Y505 =

G113 H19C: G205:
Y506 =

GI3 H20A: G206:
Y507 =

G113 H20C: G207:
Y900 = @ID

G20 H21: 1002
Y910 = GND

G20 H21: 1012
Y920 = QND

G20 H21: 1022
Y930 = @D

G20 H21: 1032
YOLO = GID

G20 H21: 71042
Y950 = GAD

G20 H21: 1052
Y960 = GMND

G20 H21: T062
Y970 = GND \
G20H21: 1072 ©)

Z000 = V012 [002 + [005
32 G25A: 1004: [CO6:

Z001 = W100 + GND
32 G25C: FO000:

Z010 = V012 1012 + 1015
32 G27A: 1014: 1016:

2011 = W100 + GND
32 G27cC:

Z020 = V012 1022 + 1025
32 G28A: 1024: 1026:

2021 = W100 + GND
32 G28C: FO020:

2030 = V012 1032 + 1035
32 G30A: 1034: 1036:

2031 = W100 + GND
32 G30C: FO030:

2040 = V012 1042 + {045
32 G35A: 1044: [C46:

RO000:

FO010: RO10:

RO020:

RO030:

RO0QO:

J12-B:

RO10:

J12-D:

R020:

Ji2-F:

RO030:

J12=J:

R040:

QO001:

LOOO

O011:
LOlOo
0021:
LOo20
0631:
LO30

Q041:

34

2041 = W100 + GND
32 G35C: FO040:

Z050 = V012 1052 + 1055:

32 G37A: 1054: 1056:

Z051 = W100 + GND
32 G37C: FO050:

2060 = V012 1062 + 1065
32 G3BA: 1064: 1066:

Z061 = W100 + GND
32 Gi8cC:

Z070 = V012 1072 + 1075
32 G40A: 1074: 1076:

2071 = W100 + GND

32 G40C: F110: RO70:

R040:

RO0S0:

F100: RO060:

J12-L: LO4O
RO050: OO051:
J12-N: LO50
RO060:

J12-R: I 406
RO70:

J12-T: T 4ot



’ APPENDIX C
SPECIAL FUNCTION ASSIGNMENTS

INTRODUCTION

Some logic elements are frequently referred to in a Maintenance program, and
are listed here with their specific logic assignments. These logic elements are
of primary logic importance, and usually are given special names. Conditions
are also given for a resultant logical one on the output of the subject symbols.
The elements are listed in alpha-numerical order, and may be used in conjunc-
tion with the equation file to describe final operational conditions. Some of these
functions are timed, which requires consultation of the Main Timing and Main
Control logic diagrams.

Logic Symbol Function

A 000, AO010-, AOQ70 A Register

A100, A110-, A170 A' Register

E000, E010-, EO070 Stage Enable (SE) FFs

EO001, EO11-, EO071 No Stage Enable (SE) FFs

E200, E201, E202 Group Enable (GI) A' Register

E300, E301, E302 Group Borrow Generators (GBG) A! Register

E400, E401, E402 " Group Borrow Input {(GBI) A' Register

E500, E501-, ES507 Stage Probe Input (SPI) A' Register

F002 XXX XXO0 F063 XXX 011
003 XXX XX1 064 XXX 100
012 . XXX X0X 065 XXX 110
013 XXX X1X 066 XXX 111
014 XXX X0X 067 XXX XO01
015 XXX X1X 068 XXX X00
022 XXX 0XX . 069 XXX X10
023 XXX 1XX 070 XXX 00X
025 XXX 1XX 071 XXX 001
031 XX0 XXX 072 XXX 010
041 X0X XXX 073 XXX 011
042 XO0X XXX 074 XXX 100
050 IXX XXX 075 XXX 110
052 OXX XXX 076 XXX 111
053 IXX XXX 077 XXX X01
054 XXX 100 078 XXX 00X
056 XXX 000 079 XXX 1X1
057 XXX X11 080 000 XXX
059 XXX 1XX, XXX 111 081 001 XXX
060 XXX X10 082 01X XXX
061 XXX 001 083 01X XXX
062 XXX 010 084 100 XXX
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F 085 101 XXX F112 000 XXX

086 110 XXX 114 111 XXX
087 111 XXX 115 111 1XX,I11 111
088 000 XXX 120 TIT 0IX
089 000 XXX 121 111 01X
090 001 XXX 122 111 01X
091 100 XXX 123 111 01X
092 101 XXX 124 11 1017
093 101 XXX 125 111 101
094 110 XXX 127 111 01X
095 110 XXX 130 000 101
096 111 XXX 131 XXX 1X1
097 111 XXX 132 0X1I XXX
098 111 XXX 133 0X1 XXX
099 111 XXX 134 011 XXX

101 X1X XXX XX

F200 C [(Ent. + Swp.)(SS1)] [4X + sx.cC]

F206 (SSND(OBA) + C  [Emt. ¥ Swp.)(S31] @X + 5X.C" + 76) +
72.C'B  [(Ent. + Swpe.) (SSII] A(Ent) (Swp.)(SSI) +
D KEnt. + Swp.)(SSIjj + (Swp.)

F208 (Buff BSY)(04 + 05 + 70 + 71) + 6X(Jump SAT)

F209 F208

F211 6X(Jump SAT) + (Buff BSY)(04 + 05 + 70 + 71)

F213 17 + 23 + 24 +27 + 33 + 37 + 44 + 45 + 46 + 47 + 52 + 56
F214 31 + 35 + 41 + 45 + 51 + 55 + 72.C' + 73.C!

F216 [(Ent. + Swp.)(SSI) [B(11 + 15 + 41 + 45 + 51 + 55 + 72.C' + 73.C')+
C(Load + 00 + 04 + 05 + 10 + 14 + 20 + 24 + 30 + 34 + 6X + 70 +
71 + 72 + 73 + 74 + 75)] + A [(Ent.) (Swp.)(SSI) +
D [(Ent. + Swp.)(SSI)] + [Ent. + Swp.]

F222 [(Ent. + Swp.)(SSI)] [B(11 + 15 + 41 + 45 + 51 + 55 + 72.C' +
73.C") + C(Load + 00 + 04 + 05 + 10 + 14 + 20 + 24 + 30 + 34 +
6X + 70 + 71 + 72.CT' + 73.C' + 74 + 75)] + A [(Ent.)(Swp.)(SSI)] +
D [(Ent. + Swp.)(SSI)] +[Ent. + Swp.

F226 12 + 16 + 22 + 26 + 32 + 36 + 42 + 46

F229 11 + 12 + 13 + 15 + 16 + 17 + 22 + 23 + 26 + 27 + 31 + 32 + 33 + 35 +
36 + 5X.C' + 4X

F232 O4¥OS+20+2_1__+22__+23+30+31+32+33+5X+70+72+
74 + 75 + 1X + 4X + 6X
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F233
F235
F236
F239
F242
F243
F248
F251
F252
F256
FZ?i
F300
F301
F302
F303
F304
F305
F306
F307
F308
F310
F311
F313
F315
F316
F317
F318
F319
F320
F321
F322

72 + 73 + 75

01

5X + 72 + 73 + 75

5X.C' + 75.C' + (72+73) (A'#0) (I/O Seq.)

(Load) + 6X(Jump SAT) +40+44+ 77+ (Buff BSY)(04+05+ 70+ 71)
C' + 55 + 75 |

A#0

Jump SAT

Jump SAT

20+21+22+23+30+31+32+33+(72+73)C [(Ent. + Swp.) (SSI)]
13

Adv. Pl by 1

P, = P,

P—S, P—S!

5.C!

z—S

Tag —S!
A—>S
MCS —Z
INP—>Z: (Ent. + Swp.)(SS1 [B.72.C'+ C(Load)]
Clear F,F!
Z—F, F!
Z—>0On
+Z =R
-Z—R
+1—>R
A—R
A—Q
A.2'—=>Q
+1—>Q

Block Probe A!
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F323 A'—A
F324 A —>Tag Reg.

F325 Tag Reg. —A

F326 A—>BER, |;—>BER

F327 A—>BXR, I;—>BXR

F328 BER A

F329 A'—>P, Tag—>P!

F331 INP—>Z: 76 + C + (Ent. + Swp.) + (SSI)

F332 01 + D + (Ent. + Swp.) + (SSI)

F501 70 + 71

F502 [Load + Clear F,F') + (Ent. +Swp.)] (70 + 71)
F503 [(Coad) Clear F,F')(Ent. + Swp.)] (70 + 71)
219 Tag—>A

1402  A'£0

1403  A'=0

1519 BER = BXR

1550 A(Ent.)(Swp.}{(SS1)+ B [(Ent. + Swp.)(SSI] + [74 + 175+ 76]
(D (Ent.+*Swp.)(S31)] )
(Load + [(Ent. + Swp.)(13)(00+ 01 +02+03 +06+07+77)(01)
{5X(Jump SAT) + (04 +05+ 70+ 71) (Buif BSY )] ) +
C [Ent. + Swp.)(SS1]] [55 + 75]

551  (IBA) + (OBA)

1554 (Buffer Cycle)

1560 BFR-—Buff Output Cable (B.O.C)
1561 Z2—R.0.C.

1562 Zz—R.0.C.

1570  (Buff RDY) + (IBA) + (input RDY)
1571 INP —»BFR

1573 (Buffer Cycle) + (OBA) + (Time 22)
1574 MCS —BFR

1577 Buff. INP Cable —=2Z

158G Clear Buffer Conirols
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1582 Clear Bulifer

1588 (Buffer Busy)

1590  (SsSI)

1593 (Buff Cycle)

1852 (Int. 10, 20, 30, 40)

853 Block P—>S

1857  (Block P—>5)(I/O Seq.)(Ent. + Swp.) (Coad) (13)
1859 (Master Clear)(Time 26)(D [(Ent. + Swp.)(SS1)] )
1860 Clear P,P!

861 Interrupt Address—>S

1862 (Int. 10, 20, 30, 40)

1863 Interrupt Address Enable —> S

1872 Interrupt Address —>P

J107 Timing Error Stop

J200 A + (Ent.) + (Swp.) + (SSI)

B [(Ent. + Swp.)(SSI)]

C [(Ent. + Swp.) (5S1)]

D (Ent. + Swp.)(SSI)

J441 (I/O Seq. Set)
J446 (Load) + B [(Ent. + Swp.)(SSI1)]
J560 (Main Timing Fault)

J900 (Master Clear)
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J901
J902
Jai3
Jso4
J907
J908

J909
71910

Joi2
JOi3
J914

J917
J921

J9Z3
J930

K000
K002
K010
K012

K100
K110
K120
K130
KL4G
K200
K210
K220

K222
Cu24

K 230
K 240
K320
K322
K420

1%}

s

> {Master Clear)

J

-

{ Master Clear{Clear Z)
C

{ Master Ciear){(Clear P)
}Clear‘ Pi

LCoad

I_oad

Enter

:,L(Enter‘ + Sweep)

(Master Clear)

Timing Chain Excursion Counters

Divert
Read

Write

Inhibit
Timing Fault
A Cycle

B Cycle

C Cycle
C! Cycle

D Cvyele

. »] ==
Rlock F 5 PI
Wait Cutput
Function Ready

Wait Input
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K440
K522
K 524

K800
K802
K810
K812

K850
K852
K854
K856
K858
K860
K862
K864
K900
K902
K904
L.000

L.O10

L11

L321
L.322
L.323
L.330
L.331
L421

L.500
L.510
Le61

L.512
L.513
L.514
L.515

I/O Seq.
Sample
Enable

Resync. Counter

Manual Interrupt

Manual Interrupt

Manual Interrupt 10

Buffer Interrupt

Buffer Interrupt 20
External Interrupt 30
External Interrupt 40

Interrupt Lockout
Run
Step

Neutral

0 Register Inputs

Information Ready
Function Ready
Master Clear
I/O Sequence
L.oad Mode

Input Request

BFR Outputs

Information Ready
Input Request
Function Ready
Master Clear
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MOOO0
MOlO?’ Z Register Inputs
MO70*

M330 Output Resume
M420 Input Ready
M424 Input Disconnect
MSOO}

M5102 BFR Inputs
M570

M512 Output Resume
M513 Input Ready
M514 Input Disconnect

M850 Manual Interrupt Input

mggé } External Interrupt Input
M900 Run

M901 Step

M902 Neutral

M903 Load

M904  Master Clear

M905 Clear A

M906 Clear Z

M907 Clear P

M908 Enter

M909 Sweep

N210 Clear A': N212

N212 [(A—>Tag) + D + (Ent. + Swp.) + (SSI]] (Time 01)
N230 Toggle A': N232

N232 [(A—>Tag) +D + (Ent. + Swp.) + (SSI)] (Time 23)

000
OOlDa O Register
C)OSOJ
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P 000
POIO} Pl Register
P070

P 002
POlZ} P 2 Register
PO072

P100 )

P110 | .
P120 > Pl Register

P130)

P102)

P112 .
P122J>P2| Register

P132

Q000
Qo1 02 Q Inverters
Q070

RO000
RO1 OB R Inverters

R0O70

S 000
S010.>Divert FF's, S Register
S050

S060
5070

5100
S110

®

R/W Drive FF's, S Register

S120 R/W Drive FF'!'s, S' Register
S130

L1000
UOlO) Stage Borrow FF's (SB)
uo070

W024 Adv. BER: (Buff Cycle) (Time 13)
w028 Adv. BER

w058 10-6—>S

W100 Clear Z

W102 Strobe

W110 Enable Z—>S
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Wi12 (Buff, Cycle)
W323 INP—>Z

W370
W374 >(Buff Cycle) (Time 02)
W375

w800 P—>P! ‘
w810 13 + (Load) + (Clear F) + (Ent. + Swp.) + (Time 23)
W813 13(Load)(Clear F)(Ent. + Swp.) (Time 23)

X000
X010
X020
X030 |

X100
X110
X120
X130

X200
X210
X220
X230

X500 Biock Seq. Interrupt (FF)
X502 Storage Seq. Int. (SSI)(FF)
X504 Buffer Cycle (FF)

X506 Buffer Ready (FF)

X508 Buffer Input (IBA)(FF)

X510 Buffer Output (OBA) (FF)
X512 Buffer Step (FF)

X514 Initiate Buffer Qutput (FF)
X516 Buffer Busy (FF)

X518 Buffer Sync. (FF)

X700
X710y >BFR Register
X770

>Tag 1 Register

>Tag 2 Register

Tag 3 Register



X800
X8103 BXR Register
X890

X900
X910‘2
X990
X902
X9122
X992

Z.000
Z01 02 Z Register
Z070

BER Register

C-11
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PART NO.

36407900

364148-00
364147-00

13681200

36099300
13697400

36046000
36059200
- 36059300
36059400
36084300
36098300
00815500
47054200
47054201

100018
245120-1

361008-02
361008-04

10233-1
102018
102019
102020
102025
102026
102027
102322
102028
102034
102035
102036

APPENDIX D
PARTS LIST

8092 TeleProgrammer

UNITS PER

DESCRIPTION ASSEMBLY
8092 TeleProgrammer Final Assembly
Cable assembly, control panel 1
Cord assy, 3 cond 1
Cord assy, 3 cond 1
Connector Plug, 3 wire, 15 amp 2
Receptacle, 3 wire, 10 amp 1
Cord assy, power 1
Cabinet Assembly
Grille, air intake 1
Handle, door 2
Handle, filter 2
Filter, modified 1
Power Supply (8092-A & 8092-R) 1
Control Panel 1
Blower 2
Power Supply, 30 amp, 60 Hz (8092-D) 1
Power Supply, 30 amp, 50 Hz (8092-E) 1
Chassis Assembly
Connector, 30 socket 300
Receptacle, 24 pin 18
Connector plug, 17 pin 2
Connector plug, 33 pin 8
Card assy, type 02A 4
Card assy, type 11A 75
Card assy, type 12A 25
Card assy, type 13A 18
Card assy, type 14A 1
Card assy, type 15A 2
Card assy, type 16A 6
Card assy, type 20A 54
Card assy, type 21A 75
Card assy, type 22A 37
Card assy, type 23A 35
Card assy, type 24A 5
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UNITS PER

PART NO. DESCRIPTION ASSEMBRLY
10232501 Card assy, type 28A 2
103344 Card assy, type 30A 37
102037 Card assy, type 31A 24
102038 Card assy, type 32A 61
102039 Card assy, type 33A 26
102040 Card assy, type 41A 11
102048 Card assy, type 44A 1
100063 Card assy, type 53A 18
102102 Card assy, type 67 3
102116 Card assy, type 68 12
102121 Card assy, type 69 9
10335200 Card assy, type 73A 1
36041500 Card assy, type G10 16
36041800 Card assy, type Gl1 4
36045301 Card assy, type G12-1 8
36045601 Card assy, type G13-1 4
36050600 Card assy, type Gl4 8
36722600 Card assy, type G19 16
36699900 Card assy, type G20 (previously 52A) 1
Cable Assembly, Control Panel
245139-1 Connector, plug, male 24 pin 6
36083201 Connector, card edge, 22 contacts 1
36083202 Connector, card edge, 18 contacts 1
36083204 Connector, card edge, 12 contacts 13
: Cover Assembly, Line Filter

24513500 Fuse holder 2
51650229 Fuse, slow-blow, 15 amp 250 volt

type MDA 2
36104500 Filter, interference 2
360399-02 Cord assembly, 3 cond 1
36039905 Cord assembly, 3 cond 1

Qutlet Box Assembly

245136 Switch, toggle 1
8135 Grommet 3
8151 Receptacle, duplex 1
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