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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 8092 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, SO-Hertz power supply, part no. 
4 7054201. 
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CHAPTER ONE 
MAINTENANCE 

GENER.AL 

This v~ume presents complete logic maintenance information for the CONTROL 
DATA 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 OCCU:r':r'ed. 

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 m the T eleP rogrammer instruction book series are: 

Publication No. 

368 105 00 
368 106 01 
368 107 01 
368 108 00 
368 109 00 
368 132 00 
368 235 00 
416 061 00 
368 150 00 
601 207 00 

Manual 

Input/ Output Specification 
General Reference Manual 
Programming Reference Manual 
Customer Engineering Manual, Volume 
Equipment Diagrams (Logic and Electrical) 
Test Routines 
Basic Library System 
Customer Engineering Manual, Volume II 
8606 Power Supply Manual 
Control Data Power Supplies ( 8092-D, -E) 
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LOGIC MAINTENANCE 

TE LE PROGRAMMER 

Logic 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 per.formed 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 cydes (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 1-1), control delays (figure 1-2), 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 .16 7 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 1-4, 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 SOK to 200K ohms. The forward resis
tance is a function of the current flowing through it. Average readings of 4-5 
on the Xl scale, or 20-3 0 on the Xl 0 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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Figure 1-1 

ll±MNH 

(a) Good invvrtcr output (forced from ''l '' to 
''O'' as a result of a 1 usc>c pulse 
recurring at 3. 2 uscc intervals. 

(b) Slow-fall invvrtcr output kunclitions as 
outlined abovt'). 

Vertical Scnsitivit\: 
Sweep: 1 uscc/cn~ 

Standard Inverter Waveforms 

(a) Clocked input to first inverter (H 1). 

(b) Output from II
1 

("A" side of control 
delay card). 

(c) Dcla.yed output from V elerncnt. 

Vertical Sensitivity: 1 volt/ cm 
Sweep: 0. 1 usec I cm 

Figure 1-2 Control Delay Waveforms 
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~I\. t-~ JAi 1-'1 _/J~ 1'I 

[ ~ f "t-:V ~ 
7 

7 
2 

Read Side, Test Point A 
I 

Write Side, Test Point C 

Figure 1-3 

fllMf¥H 
3 

Good diverter 

Bad diverter 

Figure 1-4 

WRITE 

Vertical R/W source 

Vertical and horizontal sources 
should be very similar 

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

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

Vertical Sensitivity: 10 volts I cm 

Sweep: 2 µsec/cm 

Drive Generator ( GlO) 

1) End of read pulse 

2) End of write pulse 

3) Straight base line (a sign of a good 
diverter) shows time when diverter is 
on. 

4) Step in base line indicates bad diverter 
due to faulty output transistor. 

5) Slow drop off indicates marginal card. 

Vertical Sensitivity: 5 volts I cm 

Sweep: 2 µsec/ cm 

Diverter ( 52A) 

Horizontal R /W source 

Vertical Sensitivity: 1 volt/cm 

Sweep: 2 µsec/ cm 

Figure 1-5 Current Source ( G12 & Gl3) 
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1!•••1•••i·tr•:1••nl•·~ 
a 11 "()IS" all"l's" 

Vertical Sensitivity: 10 volts I cm 

Sweep: 2 µsec I cm 

Figure 1-6 Inhibit Generator ( Gll) 

~!Hi~ It 
READ WRITE 

a 11 "1 I 5" 

1t1tr111t 
all ''1 's'' 

tiff+lH l H 
all ''1 1 s'' 

all 11 1 's" 

Test Point A 

Test Point B 

Test Point C 

Test Point D 

II !·i I~~ f+ 
all "O's'' 

Test points A and B 
should yield essentially 
the same waveforms. 

Vertical Sensitivity: 1 volt/cm 

Sweep: 2 µsec I cm 

Figure 1- 7 Sense Amplifier ( G!4) 
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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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T eleP rogrammer Control Pan el (part no. 4 7000000) 

TeleProgrammer Control Panel (part no. 47091200) 

1-9 Rev F 



A.C. POWER SWITCH 

~~·-·~····----,,--~~--~-~-----------~ 

FUSES FOR POWER JACK 
A.C. POWER 8 

CONVENIENCE OUTLET 

Lower Portion - Logic Chassis 
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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 SINGLE INVERTER 

Two signal levels are used within the TeleProgrammer: -3.Sv, logical 11 1 11 and 
-0. Sv, logical 11 0 11 • The single inverter inverts these signal levels: a -3. Sv 
input becomes a -0. Sv output, and vice versa. 

In the standard inverter circuit shown in figure 2-2, transistor 001 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 SO to 
100 nanoseconds. 

Transistor 001 provides a beta* current gain in excess of 30. The collector 
current of 001 develops the output voltage across resistor R07. Output diode 
CR09 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, ROS, R09, R10 and Rll. An input signal of -0. Sv 
(point A) results in -1. Sv at point B and 0. 8v at the base of 001 (point C) • 
CROl is biased 1 v in the backward direction to provide for noise suppression 
at the input of the inverter. Capacitor COl, between CROl and the base of 
001, provides rapid coupling of input signal changes to 001, improving the 
switching time of the circuit. 

Diodes CR07 and CR08 form the feedback loops which prevent 001 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. Sv. The collector potential is coupled back to the 
base through CROS, R09 and RlO. 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 ( 1 lA) 

-2ov 

ROI 
6800 

CROI ® ROB 

® 

COi 

RIO 
220 

Rll 
22K 

+20V 

-20V 

R07 
2200 

CR08 

CR07 

--

I 
I 

CR09 

I CRIO 

T P-A 

L -t~ - - - -- -c 

Figure 2-2. Schematic Diagram of Standard Inverter Card ( 1 lA) 
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When the transistors approach saturation, the collectors approach Ov. The col
lector potential is coupled back to the base of QOl through C R07 and Rl 0. The 
base of QOl is thus prevented from becoming so negative that saturation occurs. 

FLIP-FLOP 

All short term storage of information in the T eleP rogrammer 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 
11 1 11 (set) state by a set input that is "1". Conversely, it is placed in the 11 0" 
(cleared) state by a clear input that is "1" . (Set and clear inputs are never 
"1 11 at the same time. ) 

The storage capability of a FF means simply that it remams m a state that is 
indicative of the last "1 11 input received. Specifically, if a 11 1 11 pulse is present 
at the set input, then the output of inverter AOOO (figure 3) becomes 11 0 11 • This 
output is applied as an input to AOOl and the output then becomes "1 11 • The 
output of AOOl is fed back to AOOO. Thus, when the set input returns to 11 0 11 , 

the feedback connection between AOOO and AOOl permits the storage of the state 
to which the 11 1 11 pulse on the set input forced the FF. Should the clear input 
later receive a 11 1 11 pulse, the output of AOOl becomes 11 0 11 , and the feedback 
input to AOOO is 11 0 11 • Consequently, AOOO furnishes a 11 1 11 output which is returned 
to AOOl to replace the 11 1 11 pulse at the clear input. 

When the FF is set, AOOl has a 11 1 11 output, and AOOO has a 11 0 11 output. Con
versely, when the FF is cleared, AOOl 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. 

I - - - - - - -, 
SET SET 
INPUT Aooo OUTPUT 

I 
I 

CLEAR I AOOI CLEAR 
INPUT OUTPUT 

L -t - - - -

INDICATES BOX 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 11 0 11 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 ( COOO and COOl) 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 
(V ___ or N---) connected to the 11 0 11 output of the FF (figure 4a). The special 
FF has set inputs only, those going to I 1. The logic inputs (one of which must 
be clocked) are always signals from other building blocks. Feedback from I2 to 
Il 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 ( COOl) gates the feedback 
and clocks the input from K 025. The even phase COOO, goes to output inverter 
vooo. 

During the odd clock phase (COOl) the input signal sets FF, HOOO. 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 ( C 000) gates the FF output. 
Duration of the output from VOOO 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 11 0 11 at time 
2 and remain 11 0 11 until time 5. At the other extreme, if the delay were a maxi
mum of 50 nanoseconds, the output of N901 would go to 11 0 11 at time 3 and remain 
11 0 11 until time 6. 

The time at which the output of 11 may go to 11 0 11 varies over a 100-nanosecond 
period. The delays introduced at N901 are felt at Il also. If N901 has the 
maximum delay but I 1 has no delay, the I 1 output goes to 11 0" at time 7 and 
remains "0 11 until time 13. If both N 901 and I 1 have the full delay, the I 1 output 
is 11 0 11 from time 8 to time 14. 

If capacitive w1rmg delays are zero, the leading edge of the output from VOOO 
occurs at time 9 because the clock input to VOOO from COOO does not go to "0" 
until time 8. The logic input signal to the control delay, gated by N901, goes to 
11 0 11 at time 10; however, C 001 allows this signal to be replaced by gating the 
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INPUT 

a. Circuit Diagram 

r- -
I 

I 
I 
L 

L ____ J 

NOTES: 

I. Numbered intervals on time scale 

represent 50 nanoseconds. 

2. In wave forms, negative is up, 

positive is down. 

APPROX. 
-1.5v~~-1:-~~~-r----f~~~-r--,~~~--;-~-r-~~---1.----+-~~~+--

I I 
I. 2 3 4 6 7 8 9 10 11 12 13 14 15 16 

OSCILLATOR 
OUTPUTS 

phase 

(Test Point C) 

ov~ 11 'I 11 111111 11 ____ 

ODD cOOI 

EVEN cooo 

(simplified 
representation) 

I 
...... ...---N901 

JWa 

LN900 

_l_I I ___ I ___ I U!J~~ I I I ~CJ~1 --~:00 
I DELAY I 

0. 2 µ. S ~ INTERVAL ~ b. Timing Diagram 

Figure 2-4 Control Delay 
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feedback from 12 to I 1 until time 12. As a result, the original input signal 1s 
provided as an output from I 1 until at least time 13 . 

The output of Il encompasses the 11 0 11 portion of COOO (figure 2-4b). Since the 
output of VOOO is the AND function of NOT COOO and NOT Il, it is a 11 1 11 only 
when both are 11 0 11 • Therefore, the occurrence and duration of the VOOO output 
are determined by the period that C 000 is a "0 11 • 

The delay interval of 0. 2 microsecond is the period of the master clock; that 1s, 
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 11 1", that is, at -3. Ov, 
inputs A, B and C must all three be at -3 . Ov. If any of the inputs are at - 0. Sv 
( 11 0") , then the cathodes of all three diodes are held at this potential, as is the 
output at D. 

-20V 

cu--------' 

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 ROl, CROl, and 
R02 as well as voltage divider R09, RlO and Rll connected to -20v. 

The potential at B, the common junction of the anodes of the OR diodes, is -1. 5 
(indicating a "0 11 in the circuit) only if both inputs at the cathodes of C ROl and 
CR02 are at 0. Sv. If either OR input goes to -3. Ov ( 11 1"), then the potential 
at B is forced more negative than -1. Sv. This more negative potential indicates 
a 11 1 11

• 
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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 11 1 11 , its output is a 11 0 11 

conversely, its output is a 11 1 11 only if all of its inputs are "0". An equation is 
a logic representation of the inverter. For example: 

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 K 310 has three 
terms, each representing an input to the inverter. Thus K310 has a 11 0 11 output 
if: (1) K311 is a "1"; (2) the AND function of V220, FS85 and K415 is satis
fied, that is, if each of them is a "1"; or (3) the AND function of V676, F940, 
F940 and J 134 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 : 

C---

C---

H--
V--
N---

H--
V--
N---

with odd 
third digit 

with even 
third digit 

with odd 
third digit 

with even 
third digit 

represents a circuit furnishing odd phase clock 
pulses 

represents . a circuit furnishing even phase clock 
pulses 

provides an output during odd clock phases J receives 
an input during even clock phases 

provides an output during even clock phases 
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 SYMBOLS 

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. The OR function is represented on diagrams by arrows to the 

inverter. The AND function is represented by a small 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, 11 1 11 (set) and 11 0" (clear) , 
and is composed of two inverters. The logic symbol for a FF is a square 
formed from the rectangles representing the two inverters. The logic designations 
of the two inverters appear within the square. In a logic diagram, the inverter 
which receives the set input is at the top and the inverter which receives the 
clear input is at the bottom. Set outputs are received from the top inverter and 
clear outputs from the bottom (figure 2-3). 

a. SINGLE INVERTER 

b. SINGLE INVERTER WITH 
THREE 

11
0R

11 
INPUTS 

x 

y 

z 

c. SINGLE INVERTER WITH 
1

AND
11 

INPUT 

d. FLIP-FLOP 

11

1
11 

OR SET 
INPUT 

11

0
11 

OR CLEAR 
INPUT 

AOOO 

AOOI 

e. CONTROL DELAY 

K320 

V305 H892 

V892 

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 V 
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 11 1 11 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 
0 - 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 11 0 11 to the 11 1 11 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 hhe 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 11 0 11 out) , C is discharged 
to ground. When the transistor is switched off (logical 11 1 11 out) , C begins 
charging through the 6800 ohm resistor until the threshold level of card B ( -1 . Sv) 
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 14 15 

01 Oscillator OE 00 
;:~ ,1, ,1, 

'1' '1' 

11 Inverter 0 0 0 0 0 0 0 0 

12 Inverter 0 0 0 0 0 0 0 0 

13 Inverter 0 0 0 0 0 0 0 0 

14 Inverter 0 0 0 0 0 0 0 0 

15 Inverter 0 0 0 0 0 0 0 

16 Inverter 0 0 0 0 0 0 

20 Quadruple Inverter IA OA 0/\. IB OB OB IC oc oc ID OD OD 

21 Double Inverter IA OA oA of. OA OA IC oc oc ococ oc 
_ \. 

22 Double Inverter IA IA OA OA OA OA I~ IC oc oc oc oc 
I._.; 

23 D.Juble Inverter IA IA IA OA OA OA IC IC IC oc oc oc 
N 24 Double Inverter IA IA IA IA OA OA IC IC IC IC oc oc 
I 

....... 30 Double FF IA OA OA IB OB OB IC oc () ID OD OD 0 c 
>:<>:<31 FF IA OA 0 

A 
0 

A 
0 

A 
0 

A IC oc 0 c ococ 0 c 
~:<>:<32 FF IA IA OA 0 

A OA QA IC IC oc oc oc oc 
):0 :<33 FF IA IA IA OA OA OA IC IC b oc oc oc 

):<>:,>:<41 Control Delay IC 0 0 0 0 0 0 

):():<):<44 Control Delay IC 0 0 0 0 0 0 

52, 53 G10-G14 Memory Cards (See TeleProgrammer Reference Manual, IDP 106, pp. 33 7-343) 

67 Output IA IA OA IB IB OB IC IC oc 
68 Input IA OA 0 

A IB OB OB IC oc oc 
69 Output IA OA IB OB IC oc 

73A Variable Delay 0 0 0 0 0 0 0 0 0 0 0 

32 Variable Delay 0 0 0 0 0 0 

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



INPUT 
- -

2200 

2000 

I 2200 
r --o J 

2 

I 3 
L-

4 .002 

0 -----_----1) '--+----

5 .002 

0 - ) I-+------

6 .01 

0 
~~~--~) ._+ ___ __ 

7 .05 

0 - ) I-+------

8 .05 

o-----=-1 + 

9 .47 

0 - ) + 

10 1.0 

0 - ) + 

II 47 

12 47 
- ~ 

TYPE 73A 

DOTTED LINES SHOW CONNECTIONS TO 

PRODUCE DELAY USED IN FIGURE 2- 6 

-----2ov 

10 

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. Sv. 

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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INPUT 

FF 

PUNCH 
READY 

SYNC. 

FF 

PUNCH 

CLEAR ~-- TO PSR r--..,.,__ _ _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 PS R 
and an accurately adjusted 4 ms delay to govern the length of the punch cycle. 

With both FFs cleared, CLEAR is held to a 11 0 11 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 at the next sync pulse. Clear 
cannot be energized, however, since Punch Ready holds it to a 11 0 11 • The delay 
circuit begins to charge, and after 4 ms a pulse from INV clears Punch Ready. 
The length of the resulting clear pulse is governed by the delay circuit connecting 
the clear sides of the two FFs. 
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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% mm1mizes static build up 
on the magnetic tape. A high humidity limit of 60% prevents deterioration of 
punched aards and acetate mag:r;ietic 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 I 
-- 2811---- 26 II 

~----i---r----:::::o'_J 
Power 

Cables 

Figure 3-1. Physical Dimensions, 8092 TeleProgrammer) 

TABLE 3-1. PHYSICAL CHARACTERISTICS 

Dimensions: 
Height 68-3/4 1n. 
Width 28 in. 
Depth 26 in. 
Weight 515 lb 

Temperature Requirements 32 ° to 100°F 

Electrical Requirements 

Model Voltage Frequency Phase Maximum Maximum 
(ac) (Hz) Current Power 

( &mperes) (watts) 

8092-A 120 60 1 12 1450 

8092-B 120 60 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-connecled source. 

CABLES 

The information cables which connect the various elements in the system are 
delivered at the time of installation. All 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. If 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/Output cables are shown in 
publication 36810500: 8092 TELEPROGRAMMER INPUT /OUTPUT SPECI
FICATIONS. 

3-3 Revision F 



CHAPTER FOUR 
INSTRUCTION TIMING CHARTS 

GENERAL 

The following pages present a time base analysis of instructions in the Tele-
p rogrammer repertoire. Only those times wherein a command or enable occurs 
are shown. Common functions such as advancing the excursions counter are 
omitted. The instructions appear in sequence. Table 4-1 lists each instruction 
in terms of storage reference cycles. Because in the majority of cases each 
initial D cycle is similar, it has not been repeated for each instruction. 

TABLE 4-1. St~ps in Executing Instructions 

Instructions Phase z Reg. A Re_g_. 

1) 00, 77 D Instruction NC>:~ 

2) 01 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 
14, 15, 16 

A Indirect Address NC 
20, 21, 22. 
25, 26, 30 

B Operand Address NC 
31, 32, 34 
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 

* · NC means no register change. 
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Table 4-1. Steps m 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' 1/0 Character Starting Address 

Repeated +1 

C' Ending Address NC 

12) 74 D Instruction NC 

c Output Address NC 

13) 76 D Instruction NC 

c Input Character Input Character 

14} 75 D Instruction NC 

c Output Upper 6 bits NC 

15) 07,17,23,24, D lnstrucion Functions NC 

27,33,37,40, Exactly like a Halt 
43,44,45,46, (00 or 77} 
47,50,52,53, 
54,56,57 
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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 l,Clear S 02 
03 03 
04 04 
05 p--.;. s 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 16 
17 17 
20 Set Write FF 20 
21 21 
22 22 
23 23 
24 24 
25 Clear Divert FF, Clear 25 
26 Run FF 26 
27 CleaT Write, Inhibit FF's 27 



Al 
CD 
< -· CJ) -· 0 
::::s 

INSTRUCTION 
01 SHIFT 1A 1 LEFT ONE BIT 

~ 

TIME D CYCLE A CYCLE 

00 
01 
02 Advance P

1 
by l,Clear S 

03 
04 
05 P~S 

06 Set Divert FF 
07 p2 =pl 
10 Set Read FF, Clear Z 
1i 
12 MCS-+Z 
13 Clear F 

14 
15 Clear Read FF 
16 Set Inhibit FF ,Z-+ F 
17 A.2'~Q(l5 thru 25) 

20 Set Write FF 
21 Clear A' 
22 
23 Toggle A' 
24 Probe A' 

25 
26 Clear Divert FF A' A 
27 Clear Write, Inhibit FF1s 

D Cycle Stays Set 

(SHA) 

B CYCLE C CYCLE TIME 

00 
01 
02 
03 
04 
05 
06 
07 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 



INSTRUCTION 
02 TRANSFER 'A" TO TAG REGISTER (ATT) 

TIME D CYCLE A CYCLE B CYCLE C CYCLE TIME 

00 00 
01 01 
02 Advance P1 

by l,Clear S 02 
03 03 
04 04 
05 P~S 05 
06 Set Divert FF 06 

~ 07 p2 =pl 07 
I 
U1 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 1 16 
17 (F' Selects Tag Reg.) 17 
20 Set Write FF 20 
21 21 
22 22 

::u 23 23 
~ 24 24 -· en 25 A Tag 25 0· 
::1 26 Clear Divert FF 26 
)> 27 Clear Writet Inh~bit 

D Cycle S ays et 
FF's 27 



INSTRUCTION: 02, NO-OP 

NOTE: NO TAG SELECTED 

)> 

TIME D CYCLE A CYCLE B CYCLE c CYCLE TIME 

00 00 
01 01 
02 Adv Pl By, I Clear "5" 02 
03 03 
04 04 
05 P~S 05 
06 Set Divert F-F 06 
07 p 2 = p ~ 07 
10 Set Read FF, Clear nz 'I 10 
11 l I· 
12 MCS~Z 12 
13 Clear F 13 
14 14 
15 Clear Read FF 15 
16 Set nh.::..bit FF, z FF 1 16 
17 17 
20 Set Write FF 20 
21 21 
22 22 
23 23 
24 24 
25 25 
26 Clear O_:_vert FF 26 
27 Clear wr._te: _nh:b:t FF 

Set "0" Cyc I e 



INSTRUCTION 
03 TRANSFER TAG REGISTER TO 1A 11 (TTA) 

TIME D CYCLE A CYCLE B CYCLE C CYCLE TIME 

00 00 
01 01 
02 Advance P1 by l,Clear S 02 
03 03 
04 04 
05 P~S 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 25 
26 Clear Divert FF,Tag~'A' 26 
27 Clear Write, Inhibit FFs 27 

D Cycle Stays Set 
-



::0 
Cl) 

< -· INSTRUCTION: 03, 

NOTE: NO 

TIME D CYCLE 

00 
01 
02 Adv P1 By I, Cl ear "S" 
03 
04 
05 P_.S 
06 Set Divert FF 
07 P2 = P1 
10 Set Read FF, Clear "Z" 
11 
12 Mcs-.z 
13 Clear "F" 
14 
15 Clear Read FF 
16 Set Inhibit ~F, 

Z ---. "F" "F " 
17 
20 Set Write FF 
21 
22 
23 
24 
25 
26 Clear Divert FF 

Clear "A" 
27 Clear Write, 

Inhibit FF 5 , Set 
11 011 Cyc I e 

CLEAR "A II REGISTER 

TAGS SELECTED 

A CYCLE B CYCLE C CYCLE TIME 

00 
01 
02 
03 
04 
05 
06 
07 
10 
11 
12 
13 
14 
15 
1~6 

17 
20 
21 
22 
23 
24 
25 
26 

27 



INSTRUCTION 

TIME 

00 
01 
02 
03 
04 
05 
06 
07 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 

04 SET BUFFER STARTING ADDRESS j_ABR) D or DC SEQUENCE 

05 SET _BUFFER .ENDING .ADDRESS 1.(ABX) fD or DC SEQUENCE 

D CYCLE 

Advance P1 by 1, Clear S 

P~S 

Set Divert FF 

p2 =pl 
Set Read FF, Clear Z 

MCS ~z 
Clear F 

Clear Read FF 
Set Inhibit FF, Z ~ F 

Set Write FF 

Adv. P
1 

by 1 (Buff Not Busy) 

A ~BER, BXR; I3~BER, BXR (Buff Not Busy) 
Clear Divert FF 

Clear Write, Inhibit FF 1 s 

B CYCLE C CYCLE 

Clear S,Adv.P
1 

by 1 

p ____. s 

Set P 2 = Pl 
Clear Z 

IMCS ~ z 

M-Z ~ R (15 thru 25) 

~lear A1 

froggle A' 

!Probe A' 

'Tag P', A 1 P 
Set D Cycle 

TIME 

00 
01 
02 
03 
04 
05 
06 
07 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 

Set P~= P~~ Cycle St~ys Set (Buff Not Busy)~~~~~~~~~~~~~~~~~~~~~~~~~ 
Cle:!r u Cydc, Set C :yc}e (Buffer Eusy) 



~ 
I 
00 

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

TIME 

00 
01 
02 
03 
04 
05 
06 
07 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 

D CYCLE 

Advance P1 by l,Clear S 

p---. s 
p 2 =pl 
Set Read FF, Clear Z 

MCS~Z 

Clear F 

Clear Read FF 
Set Inhibit FF, Z --+ F 

Set Write FF 

Clear Divert FF;BER ~'A' 
Clear Write, Inhibit FF 1s 

Set 'D 1 C_ycle 

A CYCLE B CYCLE C CYCLE TIME 

00 
01 
02 
03 
04 
05 
06 
07 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 



INSTRUCTION 
07 CLEAR BUFFER CONTROLS (CBC) 

TIME D CYCLE A CYCLE B CYCLE C CYCLE TIME 

00 00 
01 01 
02 Advance P1 by l,Clear S 02 
03 03 
04 04 
05 p--+ s 05 
06 Set Divert FF 06 
07 p 2 =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,OBA,Buff Busy, etc. 

26 Clear Divert FF I 
27 Clear Write, Inhibit FF's 27 

Set 'D' C_y_cle l 



INSTRUCTION 

ut 
(5" 
~ t------------------D~C~o~r__.;;D~B___;C __ O_R ___ D_A __ B_C __ S __ E_O_U __ E_N __ C_E ________________________________________ __, 

TIME 

00 
01 
02 
03 
04 
05 
06 
07 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 

D CYCLE A CYCLE 

Advance P
1 

by 1,Clear S Adv. P1 by 1; Clear S 

P~S 

Set Divert FF 
p2 =pl 

Set Read FF, Clear Z 

MCS-+Z 
Clear F 

Clear Read FF 

Set Inhibit FF, Z--+ F 

Set Write FF 

Clear Divert FF 
Clear Write, Inhibit FF 1s 

P~S 

MCS ~ Z 

B CYCLE C CYCLE 

Adv. P
1 

by LPM; Clears Adv.Pl by l(LPN);ClearS 

P~' LPM; Z ~ S (LPI) 

MCS _. Z 

P-+S(LPN); Tag~S' 
(LPM) . (LPI) Z S 

p 2 =pl 

Clear Z 

MCS--+ Z 

+z _.R; A ~R 
(15 thru 25) 

Clear A1 

Toggle At 

Probe A1 

A 1 -+A 

TIME 

00 
01 
02 
03 
04 
05 
06 
07 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 

Set C Cycle (LPN); Set Set 'B' Cycle~Clear A Set 1 C1 Cycle _CleaL B Set 'D 1 C_y_cle~ Cl~ar C 
'B 1 Cycie :i~ Set~\ Cycle (LPI) Cy_c_l_e__.i------~..;._,,,_C_y"""c..lio.l.w..eL-.....1"'--~.;...;;._--~;;,.,;:;..,:,~~~C ..... y-c...:;ii:l~e------' 

Clear D Cycle 



INSTRUCTION 
013, 113 CLEAR INTERRUPT LOCKOUT (CIL) 

TIME D CYCLE A CYCLE B CYCLE C CYCLE TIME 

00 00 
01 01 
02 !Advance P 1 by l,Clear S 02 
03 03 
04 04 
05 IP-+s 05 
06 Set Divert FF 06 

~ 07 IP2 =Pl 07 I 
...... 10 Set Read FF, Clear Z 10 ...... 

11 11 
12 l-!CS--+ Z 12 
13 ~lear F 13 
14 14 
15 ~lear Read FF 15 
16 Set Inhibit FF, Z-+F 16 
17 17 
20 lset Write FF 20 
21 ~lear P (113) 21 
22 ~lear Interrupt Lockout FF 22 
23 PSR p ( 113) 23 
24 24 
25 25 
26 ~lear Divert FF 26 
27 ~lear Write,Inhbit FF 1 s 27 

T!D_ TT 1:..v..t:__l_.a ._St ;:iv_~ ~ r>_± 
7 7-- ._......... 



;o INSTRUCTION 
ro..--________________ 1_4..._,l_S~, __ 1_6_L __ O_G~I-C_A_L~-S-U~M~~(L~S-N--'-,-L~S~M~,___::L~S~I~)~-----------------------------1 
< -· en -· DC or DBC or DABC SEQUENCE 
o...----------------------------------------~~--.;.__-----------------------------------------------------1 ::1 

TIME 

00 
01 
02 
03 
04 
OS 
06 
07 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 

D CYCLE A CYCLE 

Advance P
1 

by l,Clear S Adv. P
1 

by l; Clear S 

P~S 

Set Divert FF 
p2 =pl 
Set Read FF, Clear Z 

Mcs-.z 
Clear F 

Clear Read FF 
Set Inhibit FF, Z~ F 

Set Write FF 

Clear Divert FF 
Clear Write,Inhibit FF 1 s 

P-+S 

MCS~Z 

B CYCLE C CYCLE 

Adv.Pl by l(~);Clear S Adv.Pl by l(LSN);ClearS 

P-+S;( LSM);Z-+ S(LSI) 

MCS-+Z 

P + S ( LSN) ; Z S, Tag S' 
(LSM + LSI) 

p 2 =pl 
Clear Z 

MCS--.. Z 

+Z-+R; A~Q(l5 thru 25) 

Clear A' 

Toggle A' 
Block Probe A' 

A 1-.A 

Set C Cycle(LSN);Set B Set B Cycle,Clear A Cycle Set C Cycle,Clear 8 CycleSet D Cycle,c1ear c 
Cycle{LSM);set A Cycle LSI) Cycle 
Clear D Cycle 

TIME 

00 
01 
02 
03 
04 
05 
06 
07 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 
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INSTRUCTION 
20, 21, 22 LOAD A DIRECT (LON, LDM, LOI) 

TIME 

00 
01 
02 
03 
04 
05 
06 
07 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 

25_1_ 26 LOAD A COMPLEMENT (LCM, LCI) 

DC or DSC or DABC SEQUENCE 

D CYCLE A CYCLE 

Advance P1 by l,Clear S Adv.P
1 

by l,Clear S 

P~S 

Set Divert FF 

p 2 =pl 
Set Read FF, Clear Z 

MCS-+Z 
Clear F 

Clear Read FF 
Set Inhibit FF ,Z ~ F 

Set Write FF 

Clear Divert FF 
Clear Write,Inhibit FF's 

P-+S 

p = p 

dear! 

MCS---+Z 

B CYCLE 

Adv.P 1 byl(LDM +LCM); 

P~S(LDM + WM) ;Z-+S 
(LDI + LCI) 

p = p 

cfear ! 

MCS ~z 

C CYCLE 

Adv.Pl by l(LDN);Clear 
s 

P-+S(LDN) ;Z s, Tag S' 
(LI»f+LDI+LCM+LCI) 

p = p 

dear! 

MCS~Z 

(+Z+R(LD-) ;-Z+R(LC-) 
(15 thru 25) 

Clear A' 

troggle A' 
!Probe A' 
IA 1-+A 

---- S~t_ C Cycle(LDN);Set Set B C_y_cle,Clear A Cycle Set C C_ycle,Clear B CyclESet D C_y_c.l_e__,tClear C 
B Cycle (LDM +LCM); 
Set A Cycle (LDI + LCI) 

Clear D Cycle 

Cycle 

TIME 

00 
01 
02 
03 
04 
05 
06 
07 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 
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INSTRUCTION 
32 ADD (AON, ADM_i ADI) 

TIME 

00 
01 
02 
03 
04 
05 
06 
07 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 

30_1_ 31_,_ 

34, 35, 36 SUBTRACT (SBN_l_ SBM_l_ SBI) 

DC or DBC or DABC SEQUENCE 

D CYCLE A CYCLE 

Advance P
1 

by l,Clear S Adv.P 1 by l; Clear S 

P--+S 
Set Divert FF 
p2 =pl 
Set Read FF, Clear Z 

MCS~Z 

Clear F 

C 1 ear Read Ff' 
Set Inhibit FF, Z~F 

Set Write FF 

Clear Divert FF 
Clear Write,Inhibit FF 1 s 

P~S 

MCS -+Z 

B CYCLE C CYCLE 

Adv.Pl by l(ADM);Clear S Adv.Pl by l(ADN+SBN) 
(Sif.1) Clear S 

P+s(ADM) Z-+S (ADI) 
(SBH) (SB!) 

p 2 =pl 
Clear Z 

MCS-+ Z 

Tag 5' 
P + S ( ADN+S BN) , Z S, 
(ADM+ADI+SBM+SBI? 

p 2 =pl 
Clear Z 

IMCS -.z 

~A~Q, +Z-+R(AD-),-z R 
(SB-) (l5 thru 25) 

Clear A1 

Toggle A1 

Probe A' 

IA 1 ~A 

Bet C Cycle(ADN)(SBN); Set B C_ycle~Clear A C_ycle Set C C_ycle~Clear B Cycle Set D Cycle~Clear C 
Set B Cycle(ADM)( SBM); --- Cyc I e 
Set A Cycle(ADI)(SBI) 
Clear D Cycle 

TIME 

00 
01 
02 
03 
04 
05 
06 
07 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 



INSTRUCTION 
41i 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 l,Clear S Adv. P1 by l; Clear S Adv.Pl by ( STM); Clear s Clear S 02 
03 03 
04 04 
OS p--+s P-+S P+S (STM);l+S (STI) Z,Tag ~s; z s OS 

~ 06 Set Divert FF 06 
I 07 p2 =pl p2 =pl p2 =pl 07 ..-
01 10 Set Read FF, Clear Z Clear Z Clear Z Clear Z 10 

11 11 
12 MCS+Z MCS-+Z MCS-+ Z A-+Z 12 
13 Clear F 13 
14 14 
15 Clear Read FF ~Z+R(lS thru 25) 15 
.16 Set Inhibit FF, Z-+F 16 
17 17 
20 Set Write FF 20 
21 Clear A' 21 
22 22 

::u 23 Toggle A1 23 
ro 24 Probe A' 24 < -· 25 A 1 ~A 25 rn a· 26 Clear Divert FF 26 
::::3 

27 Clear Write,Inhibit FF's 27 )> Set B C_y_cle(STM); Set Set B C_ycle _!_CI ear A C_y_cj_g Set C C_y cl e ......G..le..ar _a Set D C _y cl e 7"£1.£.ar_ ..C. 
A Cycle ( STI) Cycle Cycle 
Clear D Cycle 



~ INSTRUCTION 
~.t--_______________ s_1_, __ s_s_R __ E_P_L_A __ C_E __ A_D __ D_; __ R_E_P_._L_A_C __ E~A_D_o __ 1 __ (_RA __ M __ , __ RA __ o __ ) __________________ ___. 
ca 
a· DBCC' SEQUENCE 
~ 1--------------------------------------------~--------------------------------------------------------~ 
)> 

TIME 

00 
01 
02 
03 
04 
05 
06 
07 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 

D CYCLE 

Adv. P
1 

by l,Clear S 

P~S 

Set Divert FF 
p 2 =pl 
Set Read FF, Clear Z 

MCS _,. Z 

Clear F 

Clear Read FF 
Set Inhibit FF, z-.F 

Set Write FF 

Clear Divert FF 
Clear Write,Inhibit FF's 

Set B Cycle 
Clear D Cycle 

E CYCLE 

Adv. P
1 

by l; Clear S 

MCS-+Z 

C CYCLE 

Clear . S 

Tag--+S; Z s 

Clear Z 

MCS-+Z 

A~Q(RAM) ;+Z-+R;+l-+Q 
(RAO) (15 thru 25) 

Clear A' 

Toggle A1 

Probe A' 
A 1 ~A 

Set C CycleiClear B C_y_cle Set C1 FFlBlock Clear 
C Cycle 

Ct CYCLE 

Set C' Cycle (K225) 

Clear Z 

A-+Z 

+z _,.R(l5 thru 25) 

Clear A1 

Toggle A1 

Probe A1 

A 1 ~A 

Set D Cycle~ Clear C 
Cycle, Clear C1 FF 

TIME 

00 
01 
02 
03 
04 
05 
06 
07 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 



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

(ZJP; NZP; PJP1 NJP; UJP) 

TIME 

00 
01 
02 
03 
04 
OS 
06 
07 
10 
11 
12 
13 
14 
15 1, 

D CYCLE 

Advance P1 by l,Clear S 

P~S 

Set Divert FF 
p = p . 

2 1 
Set Read FF, Clear Z 

MCS~Z. 

Clear F 

Clear Read FF 
Set Inhibit FF, Z~ F 

Set Write FF 

Adv.P 1 by 1. (Jump not Sat • ) 

Clear Divert FF 

17 
20 
21 
22 
23 
24 
25 
26 
27 Clear Write,Inhibit FF 1 s 

___ __.P ~ = P :t:(jurnp not sat.) 

Set C Cycle (Jump Sat.) 
Clear D Cycle (Jump Sat.) 

A CYCLE B CYCLE C CYCLE 

Adv.P
1 

by l;Clears S 

P---+s 

MCS~Z 

+z R(IS thru 25) 

Clear A' 

Toggle A' 

Probe A1 

Tag P1 , A' p 

Set D Cycle . CI ~ar r. 
Cycle 

TIME 

00 
01 
02 
OJ 
04 
05 
06 
07 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 
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INSTRUCTION 70 INITIATE BUFFER INPUT (IBI) 

TIME 

00 
01 
02 
03 
04 
OS 
06 
07 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 

D CYCLE 

Advance P1 by l,Clear S 

p~ s 
Set Divert FF 
P2 = pl 
Set Read FF, Clear Z 

MCS~ Z 
Clear F 

Clear Read FF 
Set Inhibit FF, Z~F 

Set Write FF 

D or DC SEQUENCE 

A CYCLE 

Adv.Pl by 1,Set BSI,Set iBA,(Buff not Busy) 
Clear SSI · 

Clear Divert FF,Set Buff RDY,Send Input Request, 
Clear BFR 

Clear Write,Inhibit FF 1 s Set C Cycle,Clear D Cycle 

TBuff Busy),Set Buff Busy next VOOO and P2=P1 
(Buff not Busy) D Cycle Stays Set 

5 CYCLE C CYCLE 

Adv.Pi by l;Clear S 

p~ s 

MCS~Z 

+Z-7R(l5 thru 25) 

Clear A' 

Toggl~ Ar 

Probe A' 

Ta~P', At~ P 

Set D Cycle,Clear C 

Cycle 
. 

TIME 

00 
01 
02 
03 
04 
05 
06 
07 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 
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INSTRUCTION 71 INITIATE BUFFER OUTPUT (IBO) 

TIME 

00 
01 
02 
03 
04 
OS 
06 
07 
10 
11 
12 
13 
14 
lS 
16 
17 
20 
21 
22 
23 
24 
2S 
26 
27 

D BUFFER or DC SEQUENCE 

D CYCLE 

Advance P1 by l,Clear S 

p~ s 
Set Divert FF 
P2 = pl 

Set Read FF, Clear Z 

MCS~Z 

Clear F 

Clear Read FF 

Set Inhibit FF, Z--;) F 

Set Write FF 

Set IBO 

A CYCLE 

Adv. Pl by l,Set BSI,Set OBA,(Buff not Busy) 

Clear SSI; Clear BSI 

Set SSI 
Clear Divert FF Clear D Cycle 
Clear Write,Inhibit FF's;Set C Cycle (Buff Busy) 

Buffer Cycle and P2=P1 (Buff not Busy) 
:i_ 

B CYCLE 

Set Buff Busy 
Set Buffer Cycle FF; 

Clear IBO 
BER = BER1 ; Clear S; 

Clear Buf. RDY. 
BER, Tag Reg3 ~ S 

Clear BFR 

MCS~BFR 

Adv. BER by 1 

Set BSI 

Clear SSI 

Set Buffer RDY,INFO RDY 
Sent Out 

Clear Buffer Cycle, D 

Cycle Still Set 

C CYCLE 

Adv. P1 by l;Clear S 

p~ s 

MCS-+ Z 

+Z~R(l5 thru 25) 

Clear A1 

Toggle A' 

Probe A1 

Tag-:* P', A 1---j P 

Set D Cycle, Clear C 

Cycle 

TIME 

00 
01 
02 
03 
04 
OS 
06 
07 
10 
11 

·12 
13 
14 
lS 
16 
17 
20 
21 
22 
23 
24 
2S 
26 
27 
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INSTRUCTION 
72, 73 NORMAL INPUT/OUTPUT (INN,OUT) 

TIME 

00 
01 
02 
03 
04 
05 
06 
07 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 

DBC - B 1C 1 - B'C' SEQUENCE 

D CYCLE 

Adv. P
1 

by l,Clear S 

P~S 

Set Divert FF 

p2 =pl 

Set Read FF, Clear Z 

Mcs-.z 
Clear F 

Clear Read FF 
Set Inhibit FF, Z ~ F 

Set Write FF 

Clear Divert FF;Set I/O 
SEQ. FF 

B CYCLE 

Adv.P 1 by l; Clear S 

P--+S 

MCS --.z 

(+Z-+R)(15 thru 25) 

Clear A1 

Toggle A' 

Probe A' 
A 1 -+A 

Clear Write,Inhibit FF 1 s Set C Cycle, Clear B Cycle 
Set B C_y_cle_,_ CI ear D 

B"CYCLE 

(Resume Clears Wait Output) 

Clear S 

Tag_...S,' A ~s 

Clear Z 

INP ~z (72) ,MCS ~Z(73) 

Clear Wait Input FF (72) 

(A~Q);(+l-+R) (15 thru 25) 

Clear A' 

Toggle A' 

Probe A1 

A 1 ....,.A . 
Set Wait Output (73 ) 
Set C Cycle, Clear B Cycle 

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

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

TIME 

00 
01 
02 
03 
04 
05 
06 
07 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 
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INSTRUCTION 
72, 73 NORMAL INPUT/OUTPUT (INN,OUT) 

TIME 

00 
01 
02 
03 
04 
05 
06 
07 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 

DBC - B 1C 1 - B 1C 1 SEQUENCE 

C CYCLE 

Adv. P1 by 1, Clear S 

P--+S 

MCS~Z 

+Z~R, A~Q 

(15 thru 25) 

Clear A1 

Toggle A' 
Probe A' 
Block A' -+-A 
Set Wait INP • ( 7 2 ) (A ' f 0) 

Set B Cycle (Ar-:/= 0), Set D Cycle (Ar= 0), Set C r 
C _y_ c 1 e _._ _G_l___e_a_r_ _c_ __C_y_cJ_e_.._ _s_ t0J1 Re__c__ir_c._ il2l 

t-..Jote: Band C' Set, Gives sr Cycle 

Clear S 

p-.s 

Clear Z 

MCS~Z 

-Z-+R; A~Q 
(15 thru 25) 

Clear A' 

Toggle A' 
Probe A' 
Block A 1-+A 

Clear I/O SEQ.(A' = O),Set Wait INP.(72) 

Set B Cycle(A' -:/= 0) Set D Cycle (A'.= 0) 
__Cl_e_ar._ ..C. LJ...cl-2_ _.c_ Y £..v r il ll r - ill 

-r ., 7'" -.-

Stop Recirc., Wait For Resume or Ready 

TIME 

00 
01 
02 
03 
04 
05 
06 
07 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 



INSTRUCTION 
74, 76 OUTPUT NO ADDRESS: INPUT TO A (OTN_i INA) 

TIME 

00 
01 
02 
03 
04 
OS 
06 
07 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
2S 
26 
27 

DC SEQUENCE 

D CYCLE 

Adv. P1 by l,Clear S 

P~A 

Set Divert FF 

p2 =pl 
Set Read FF, Clear Z 

MCS~Z 

Clear F 

Clear Read FF 
Set Inhibit FF, Z ~ F 

Set Write FF 

Clear Divert FF;Set 1/0 Seg. 
Set Wait Input FF (76) 

Clear Writeilnhibit FF'sl 
Set C Cyc e i CI ear D 

Cycle 
Stop Recirc. 
Wait For Ready (76) 

A CYCLE B CYCLE C CYCLE 

Clear I/D Seq. (76) 

Adv. Pr by r (74 only); 
Clears 

P~S (74 only) 
pt s' 

p2 =pl 
Clear Z 

INP-+Z (76)MCS~Z(74) 
Clear Wait Input FF 

~z ~R(l5 thru 25) 

Clear A 1 

Toggle A' 
Probe A' 
IA 1 ~A 

(76) 

Set Wait Output (74) 

Set D Cycle~ Clear C 
Cycle 

TIME 

00 
01 
02 
03 
04 
OS 
06 
07 
10 
11 
12 
13 
14 
lS 
16 
17 
20 
21 
22 
23 
24 
2S 
26 
27 

Stop Recirc., 
Wait For Resume (74 Only) 



INSTRUCTION 
75 EXTERNAL FUNCTION (EXF) 

DCC' SEQUENCE 

~ 

TIME D CYCLE CYCLE C CYCLE C 1 CYCLE TIME' 

00 00 
01 01 
02 Adv. P1 by l,Clear S Adv.P 1 by l; Clear S Adv.P 1 by l; Clear S 02 
03 03 
04 04 
05 P~S P ~s, P' S' P-+S P' S' 05 

' 06 Set Divert FF 06 
.p:. 07 p2 =pl p = p p = p 07 
I 10 FF, Clear Z C~ear z1 cfear ! 10 N Set Read 

(;.) 11 .11 
12 MCS•Z MCS+Z IMCS~Z 12 
13 Clear F 13 
14 14 
15 Clear Read FF z 0 15 
16 Set Inhibit FF, Z-+F 16 
17 17 
20 Set Write FF 20 
21 21 :;u 22 22 CD :s. 23 23 

C/l -· 24 24 0 
::i .25 25 
)> 26 Clear Divert FF Set I/O Seq. Set Function ROY, 26 

27 z OL Output Lines 
27 Clear Write, Inhibit FF's 

Set C C_ycle, Clear D Cycle Set C1 FF; c Cycle_ Stays Set D C_ycle~ Clear C 

Set Cycle; C1 FF 
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INSTRUCTION 
77 PROGRAM HALT (HL T) 

TIME D CYCLE A CYCLE 

00 
01 
02 Adv. P

1 
by 1, Clear S 

03 
04 
05 P~S 

06 Set Divert FF 
07 p 2 =pl 
10 Set Read FF, Clear Z 
11 
12 MCS~Z 

13 Clear F 
14 
15 Clear Read FF 
16 Set Inhibit FF, Z~F 

17 
20 Set Write FF 
21 
22 
23 
24 
25 
26 Clear Divert FF,Clear Run FF 
27 Clear Write, Inhibit FF 1$ 

D Cycle Stays Set 

B CYCLE C CYCLE TIME 

00 
01 
02 
03 
04 
05 
06 
07 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 
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INSTRUCTION 
ENTER: 

TIME ENTER 

00 
01 
02 Adv. Pl by l;Clear S 
03 
04 
OS P--+S 
06 
07 p = p 
10 dear~ 
11 
12 A~Z 

13 
14 

Sweep/En 15 Note: 
D Cycle 

16 Cycle. 
17 
20 
21 
22 
23 
24 
2S Clear A 
26 
27 D Cycle Stays Set 

SWEEP 

SWEEP B CYCLE C CYCLE TIME 

00 
01 

Adv.Pl by l; Clears 02 
03 
04 

P~S OS 
06 

p2 =pl 07 
Clear Z 10 

11 
MCS~Z 12 

13 
14 ter use Standard 

Timing for Memory lS 
16 
17 
20 
21 
22 
23 
24 
2S 
26 

D Cycle Stays Set 27 
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INSTRUCTION 
INTERRUPT SEQUENCE 

OCCURS ON D CYCLE ONLY 

TIME D CYCLE 

00 
01 Set Interrupt 10 
02 { Adv. P1 by 1; Clear S 

03 
Set Interrupt 20 
Set Interrupt 30 

04 Set Interrupt 40 

A CYCLE 

05 Block P~S; P~PSR; INT. ADD.-+S 

06 
07 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 

Set Divert FF 
P2 = pl 

Set Read FF, Clear Z 

MCS -+z 
Clear F 

Clear Read FF 

Set Inhibit FF, Z ~F 

Set Write FF 

Clear P 

INT. ADD~P 

Clear Diver, Interrupt FF's 

Clear Write,lnhibit FF'sl 

B CYCLE C CYCLE TIME 

00 
01 
02 
03 
04 
05 
06 
07 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 
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INSTRUCTION 
BUFFER CYCLE 

TIME CYCLE CYCLE 

00 
Input Ready or Output 
Resume Occurs on any 

01 Cycle Except C Cycle 
02 . and 51 or 55 Instruqior s 

03 (V906) CI ear BSI 

04 
05 
06 
07 Set Buf Sync 
10 (V903)(Drop Request or 

11 Ready) 

12 
13 
14 
15 
16 (V902} Set Buf Step 
17 

J 
( V903) Set SSI Timing Chain Not Running 

20 
21 
22 
23 
24 
25 Set SS! (Ber f BXR) 
26 
27 Start Timing Chain 

CYCLE BUFFER CYCLE TIME 

00 
Set Buff er Cycle FF ~ 01 
BER = BER

1
; Clear S; 02 

Clear Buf. RDY. 03 
04 

Tag Reg
3 

_., S 05 
Ber s 06 

07 
Clear BFR 10 

. 11 
INP~ B~R(IBA) ( MCS~BFR 12 (OBA) 

13 Adv·~ BER by 1 
14 
15 
16 
17 
2Q 
21 
22 

Set BSI 23 
Clear SS! 24 

25 
Set Buffer RDY,Info ROY 26 
(IBO),Input Req (IBA) 

27 !Clear Buf Step 
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INSTRUCTION 
LOAD MODE 

TIME 

00 
01 
02 
03 
04 
05 
06 
07 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 

DC - DC - DC SEQUENCE 

D CYCLE 

Set IO Seq. 

Adv.P 1 by 1, Clear S 

(Block 1st Time) 

P-+S 
Set Divert FF 
p2 = pl 

Set Read FF, Clear Z 

Clear F (Constant Clear 
On F- Register) 

Clear Read FF 
Set Inhibit FF, Z~ F 

Set Write FF 

A CYCLE B CYCLE 

Note: 
Load Mode Executes 
Continuous D C Cycles 
Un ti I Paper Tape Reade~ 
Sends A Disconnect, 
Clears I/O Seq, Stores 

Set Wait Input FF Last Word and Hangs Up 
Set Wait INP. Waiting For A Master 

Clear Divert FF Clear (F Reg. Has Al I 

.C CYCLE 

(RDY Starts Timing 
Chain) 

Clear S 

P~S 

Clear Z 

INP~Z 
Clear ~ait Input F 

TIME 

00 
01 
02 
03 
04 
05 
06 
07 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 

Clear Write,Inhibit FF's Zerosi So Executes A Set D Cycle£J.e..ar. r. 
Set C Cyd e .~ Stop .&.------------~~Ha~I t;...;;....i,I_n.;;;..s t;;;.. • ....;;J;;;.;..;:..;:.=....:...=..;:~:...-..&;;;...;;;.;;._~~;..::..:;.,......,u;;;..i;;;LL--.w.----..----
Ti ming Chain, Clear D Cycle Cycle 



APPENDIX A 
CARD PLACEMENT CHARTS 

INTRODUCTION 

The· Card Placem,ant Charts identify the logic element(s) contai~ed 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 chas.is. Often it is desir~ble . to know. what logic 
function ·a ~irc~it on a card fulfills, and the inform~tion contaiqed in the charts·· 
enables .-one to find the need~d information in the equation file. · The chart's are· 
also usefUl~ _because they indicate' the other logic elements contained on the carid . .. , 

Location A B c D 
~ 

Type 

A'23 EOOl EOll E021 £;031 20 

Figure A-1 

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 
ma~mer (see figure A-1) . The card is found in th~. charts under location A, 
at line 23 (pa.ge A-2). The card must be replaced .. with a type 20 card;. 
Info~mation . about a c~rd type' including pin connections' is found in . table 2-1 
on· p~ge 2-IO. The type 20 card contains four inverters, E 001, E 011, .E bz1 
and E 031. ' They are tested at test points A , B, C, and· D resp~ctively .. 
The location letter also refers to the section of the card that contains . the 
element; .E021 is located in section C, which is t!:'ie ~hird· s.ection 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 elements on the card. 

A-1 Revision A 
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~ CARO PLACEMENT 
---:r---· ... ~ ...... , •• _ _,-:,-~ .. -.... ........ 1 ~~~ 

!}b~7~ ~~ OOCUM~NT NUMBER 1r_~1 1'' · 1 ~' i .i 1 TITLE ....,.._ '• i , • H .1 
I 

r) 
-. i .. ' ,, ~ . j \ t ~ p 360~40CO /v/ ! ! : ·i TE IE PR OGRAn:.is1i j .... ,_ 

I '·~ BY R.F. sL22:_L ·~ .. SHEET ...... r·-.. -· .. -...---~------·-' 
CHECKER PROJECT OH PRODUCT ui ·-'~ ., 

I OF 0 IDP 8092: APPD I 
''( ,/ { -v 

T. REVISION STATUS OF SHEETS 
r -1 2. 3 4 5 6 7 a 9 I :< 3 4 5 ~ 7 • ..'? 9 ~-

·[A ~_.;_ .. A ':K 
.. . -

G 
l----.. -- - - - - - G H 6 ·o-- J ~ K 

rB -- - - B - - - - L G J c; D L E K & 

-- - ... - c ~ - -- - /ti G v 6 0 L E /}/ G 
r - - - - D - - - D 

TE E - - - - E - -
r r= - F - D - E A D 

TG ·-1 

G F G D - £ A G 
r "1 - - - - - - -~ 

iJ G 1-1 G D J E J G ~ -r 

REVISJONS 

1 REV ECO ORFT DATE CHKO APPO 
I 

; 
A l 354 · MC?Olf-/~C> CAR.C> P-ACE1h'EAI/ AM ~-',/-"j" A' 

-· I..,..:::,.'¥ /,/ 6~ /' ·,~1r'i 
--- -·----- - -- -----t-----··--· ----·------ --------------------

B 1401 Gl9(1~)i--JA.S 52(1G)-SHT5 QK'c 9.1to-4 uJJ) !1'":'!~;::·1,,-
----1------1---------------------+----+----- -f------+------

C 1402 Location H21 was Ca paci to:::~, 'rype 8 2 LLN 9 /?l;/,. '·· t"( -_. \,. "'"- ~..)/ 
,/; ;·\.... T ''" D- ---- ~~~~1-- I-· SE~ ECO 

------------1------

LLN ~ /21J 6 ~ > , ) . ! .~ 1/j /, :_ I 

1----~- ___ 1431 _____ S~E---~~9---------~------------------ _V./_~-- !O~!N:: ,., r.· <.:_:;~;'~ ~ 
F ISS5 5EE ECO Kew 3-5-6~ ;~/:./ (;_ /- :t ! k I 

~-- G 2D·4.I St:c ECCJ F<.1/\.1. s/4·t~ --~.:'.~~~];.~!._-;·~~-;-: ___ 
f H 2.389. SEE ECO JR 8 3·1·.·i L~ iY 
~ J 2876 SEE EC~O~-~~~~~--~~~~~~U~R~J~16n ~~ R~~.~~ 

lr--;:K;---+-:2-9=-3:=--=7~--s £ £ E co ~ r. N.b. 3---11~; ~;~::. v,~.;'.~ ~~~-

T 
T 

J.A:r: 7·3f-:.:-; /2Jl /r.I/. 
--~;.7· l-i~4tfi ""/?#." ~~;;.-··" -

..... TJ!==Nc=,=_E::-:-==~==-=-=-=======--======-===========!:==========:.:=~=·-..::==:-=-.::::~ 
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* 
.~. 

CHASSIS ________ 
CARO PLACEMENT 

c DOCU~ENT NU~.iJER REV 

@CONTROL DATA CORPORATION p 36041}0 00 G 0 c .. 
IDP . SHEET 2 OF 

CARD PLACEMENT 

LOCATION A a c D TYPE LOCATION A B c D TYPE L 
A 1 W200 11 B 1 A003 A013 A023 A033 20 

~. 

2 W202 11 2 AOOO AOOl 31 L 3 W204 11 3 !212 I214 23 
4 ROOO ROlO 24 4 1213 I215 1211 I20S 20 
5 R020 R030 24 5 !210 !208 23 l 6 R040 R050 24 6 A010 AOll 31 
7 R060 R070 24 7 A012 A002 21 
8 W208 11 8 W252 11 l 9 W210 11 9 W262 11 
10 W212 11 10 W264 11 
11 W214 11 11 !363 V032 I550 1578 20 ~ 12 QOOO E302 22 12 A020 A021 31 
13 QOlO Q020 23 13 !204 !206 23 

l 14 'Q.030 Q040 23 14 I207 !205 1203 120] 20 
15 'Q050 Q060 23 15 !202 I200 23 
16 Q.070 E400 23 16 A030 A03l 31 
17 uooo UOlO 22 17 A032 A022 t:::l l 18 EOOO 12 18 A040 A041 33 
19 EOlO 12 19 A042 A043 21 
20 U020 U030 22 20 A050 A051 33 
21 E020 12 21 A052 A053 21 
22 E030 12 22 W250 11 
23 EOOl EOll E02l E03l 20 23 W260 11 L 24 U040 U050 22 24 A060 A061 33 
25 E040 12 25 A062 A063 21 
26 E050 12 26 A070 A071 33 l.. 27 U060 U070 22 27 A072 A073 21 
28 E060 12 28 1403 1359 21 

. 29 E070 12 29 N230 11 l.. 30 E041 E051 EO&l E071 20 30 AlOO AlOl 32 
31 E300 13 31 AllO Alll 32 
32 E30l 13 32 Al20 Al21 32 l 33 E200 E20l E202 E310 20 33 Al30 Al3l 32 
34 E3ll F332 21 34 N240 11 
35 E401 E402 23 35 N241 11 L 36 E500 E503 E506 1401 20 36 Al40 Al41 32 
37 E501 E501~ 22 37 Al50 Al51 32 
38 E502 E505 23 38 Al60 A161 32 IL 39 E507 1402 22 39 Al70 A171 32 
40 1~212 N232 H24lt I4CO 20 40 N210 11 

!i ... 

1-. .. 
. mii, 

I 

l-

----~_J I 
.. ...-ii, 

l384-2 



_.CHASSIS _______ _ 
CARD PLACEMENT 

T ~CICONTROL DATA CORPORATION 
c DOCUl.tENT HUMBER Ri:V ---
p 36044000 J 

L . IDP. SHEET 3 OF 
Ir 

CARD PLACEMENT 

T LOCATION A I c D TYPE LOCATION A 8 c D TYPE 

re 1 xooo XOOl XOlO XOll 30 D l wooo 11 
2 - ,. X020 X021 X030 X031 30 2 POOO POOl 33 
3 W364 12 3 P002 P003 P0l2 P013 30 

T 4 I300 I30l 22 4 POlO POll 33 
5 I310 I311 22 5 W070 11 
6 1361 12 6 W460 11 

T i 1369 I364 21 7 P020 P021 33 
1362 13 8 ?022 P023 P032 P033 30 

9 1320 1321 22 9 P030 P031 33 

T 10 I330 I331 22 10 P004 11 
11 XlOO XlOl X110 Xlll 30 11 P014 P054 21 
12 Xl20 Xl21 Xl30 Xl3l 30 12 P024 P025 POSS P064 20 

T 13 W366 12 13 P044 11 
14 I302 13 14 W003 12 
15 I303 12 15 P040 P041 33 

T 16 I322 I332 23 16 P042 P043 P052 P053 30 
17 1323 I333 21 17 P050 rOSl 33 
18 X200 X201 X210 X211 30 18 W072 11 
19 X220 X221 X230 X231 30 19 W462 11 
20 W368 12 20 P060 P061 33 
21 I354 1356 22 21 I'062 P063 . !'072 P073 30 

T 22 I358 I860 22 22 P070 P071 33 
23 I355 I357 21 23 M850 M851 M852 68 
24 PlOO PlOl 33 24 K850 K851 K862 K863 30 

T 25 Pl02 Pl03 Pll2 Pll3 30 25 Y902 Y901 y850 Y903 73A 
26 PllO Plll 33 26 1851 1873 22. I 

27 woos 13 27 K852 K853 32 

T 28 W464 11 28 K854 K855 31 
29 W073 11 29 K856 K857 32 
30 Pl20 Pl21 33 30 K858 K859 31 

T 31 Pl22 Pl23 Pl32 Pl33 30 31 K860 K861 31 
32 Pl30 Pl31 33 32 1850 1856 I858 I862 20 
33 Pll4 P124 Pl25 1360 20 33 1857 1859 21 

T 34 Pl04 I872 ~l 34 1854 1855 24 
35 !861 1853 1865 !866 20 35 WllO 12 
36 1863 11 36 Wll2 11 

T 37 1852 11 37 W020 F303 21 
38 K864 K865 32 38 woso W051 21 
39 1867 !868 I871 I874 20 39 1365 !366 I367 J012 20 

T 40 1216 12r1 I218 1219 20 40 !312 13 

T 
T 
T I 



CHASSIS _______ _ 
CARO PLACEMENT 

@CONTROL DATA CORPORATION 
0 :::J 

IDP 
CARO PLACEMENT 

LOCATION A B c D TYPE LOCATION A 

E 1 W8ol 11 F 1 GlOO 
2 P200 1'201 P210 P211 30 2 Gl02 
3 P220 P221 P230 P23l 30 3 Gl04 
4 P204 P214 P224 !'234 20 4 Gl06 
5 wao3 11 5 GOOl 
6 P240 P241 P250 P251 30 6 C-003 
7 P260 P261 P270 P271 30 7 GOOS 
8 P244 P254 P264 P274 20 8 G007 
9 waoo wa13 21 9 YOOl 
10 P202 P203 P212 P213 20 10 Y005 
11 P222 P223 P233 P243 20 11 YOOO 
12 P232 P242 22 12 Y004 
13 P252 22 13 GOOO 
14 P253 P262 P263 P272 20 14 G002 
15 P273 wa10 W058 W023 20 15 G004 
16 wa11 11 16 G006 
17 waos l.l 17 T200 
18 P280 1'281 P290 P291 30 18 '!"202 

I 19 P300 P301 P310 P311 30 19 T204 
20 P284 P294 F304 P314 20 20 T'206 

I 21 P2S2 f"283 ?292 ?293 20 21 TlOO 
22 P302 ?303 P312 P313 20 22 Tl02 
23 W052 11 23 Tl04 
24 W054 11 24 TOOO 
25 W056 11 25 T002 
26 W021 11 26 T004 
27 sooo SOOl 33 27 J562 
28 1006 I016 23 28 KlOO 
29 SOlO SOll 33 29 T500 
30 S020 5021 33 30 T502 
31 I026 I036 23 31 T504 
32 5030 5031 33 32 T506 
33 S040 S041 33 33 J565 
34 1046 I056 23 34 Kl30 
35 5050 5051 33 35 KllO 
36 S060 S061 33 36 Kl20 

37 1066 I076 23 37 SlOO 

38 S070 S071 33 38 SllO 
39 W327 11 39 Sl20 
40 1313 12 40 Sl30 

....... ,·-·---·- --·-·-.. - ----·-·--! ., ..... 

c • DOCUMENT NUM31!:A I REV . 

p 3604.ltOOO G 
SHEET 4 OF 

B c 0 TYPE 

GlO 
GlO 
GlO 
GlO 
GlO 
GlO 
GlO 
GlO 

Y003 Gl2 
Y007 Gl2 
Y002 Gl2 
Y006 Gl2 

GlO 
GlO 
GlO 
GlO 

T201 53 
T203 53 
T205 53 
T207 53 
T101 53 
Tl03 53 
Tl05 53 
TOOl 53 
T003 53 
TOOS 53 
J563 21 
KlOl 32 
T501 53 
T503 53 
T505 53 
T507 53 
I368 21 
Kl31 32 
Klll 32 
Kl21 32 
SlOl 32 
Slll 32 
Sl2l 32 
Sl31 32 

J., 

l 
l. 
.l 
.L 
.l 
.l 
.l 
l 

l 
J.. 
l 
J... 
I 

~ 
Ji 
ili 
l.. 
I 



~CHASSIS ________ 
CARD PLACEMENT 

1 @CONTROL DATA CORPORATION 
0 Cl 

IDP . 
r 

T 

T 

T 
T 
T 
T 

T 
T 
T 
T 
T 
T 
T 
T 
T 
T 

LOCATION 

G 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

7364-~ 

A 8 c 

YlOO Yl02 
Yl04 Yl06 
YlOl Yl03 
Yl05 Yl07 
DlOO 
DlOl 
Dl02 
Dl03 
Dl04 
Dl05 
Dl06 
Dl07 
0000 
0001 
0002 
0003 
0004 
0005 
0006 
0007 
T300 T301 
T302· T303 
T304 T305 
T306 T307 
zooo ZOOl 
1004 !014 
ZOlO ZOll 
Z020 Z02l 
1024 !034 
Z030 Z03l 
Wl22 
w12i~ 
WlOO 
W320 
zOlJ.O Z041 
!044 I054 
Z050 Z05l 
zoso Z061 
1064 !074 
Z070 Z071 

CARD PLACEMENT 

D TYPE LOCATION A 

Gl2 H 1 Y200 
Gl2 2 Y2l0 
Gl2 3 Y220 
Gl2 4 Y230 
Gl9 5 Y240 

' . 6 Y250 
IJ 7 Y260 

8 Y270 
9 GlOl 
10 Gl03 
11 Gl05 

.. 12. Gl07 
.. 13 G200 

-· 14 G202 .. 
15 G204 
16 G206 

.. 17 Y500 
. ,. 18 Y502 

19 Y504 
Gl9 20 Y506 
53 21 Y900 
53 22 Wl02 
53 23 W326 
53 24 W323 
32 25 1001 
22 26 !011 
32 27 !021 
32 28 I03l. 
22 29 !041 
32 30 I051 
11 31 1061 
11 32 !071 
11 33 MOOO 
11 34 M030 
32 35 M060 
22 36 0000 
32 37 0020 
32 38 QQl}Q 

22 39 !005 
32 40 1045 

* c DOCUMENT NUMSER REV -
p 36044000 j) 

SHEET 5 OF 

I c D TYPE 

Gl4 
Gl4 
Gl4 
Gl4 
Gl4 
Gl4 
Gl4 
Gl4 
GlO 
GlO 
GlO 
GlO 

G201 Gll 
G203 Gll 
G205 Gll 
G207 Gll 
Y501 Gl3 
Y503 G-13 
Y505 Gl3 
y507 n.13 

Y910-- Y960 Y970 G20 
W3~5 21 

11 
11 

1002 23 
!012 23 
!022 23 
!032 23 ! 

I042 23 
1052 23 
I062 23 
!072 23 

MOlO M020 68 
H040 M050 68 
M070 H322 68 
0001 0010 OOlJ 30 
0021 0030 003: 30 
0041 0050 0051 30 
1015 1025 103: 20 
!055 1065 !07~ 20 

.. 



CHASSIS ________ 
CARD PLACEMENT 

ij CONTROL DATA CORPORATION 
0 ::J 

IDP 
CARO PLACE~ENT 

LOCATION A 8 c D TYPE LOCATION A 
~ -

I 1 HOOO 44 J 1 KOOO 
2 vooo 12 2 K002 
3 VOlO F500 22 3 KOlO 
4 HOOl 41 4 K012 
5 VOOl 12 5 J020 
6 cooo COOl oz. 6 J021 
7 NOOO NOOl 21 7 JOOO 
8 H002 41 8 JOOl 
9 V002 12 9 J003 
10 V012 14 10 J004 
ll H003 41 ll J007 
12 V003 l2 12 J008 
13 V013 13 13· J009 
14 V023 V004 22 14 K200 
15 H004 41 15 H201 

I 16 HOOS 41 16 V201 
17 vcos 12 17 H211 
18 V016 13 18 K210 
19 V025 13 19 coo4 
20 V035 V046 2; 20 N005 
21 C002 C003 02 21 J211 
22 H006 41 22 J212 
23 V006 12 23 K220 
24 V016 13 24 H221 
25 V026 13 25 V221 
26 V036 13 26 J221 
27 H007 41 27 J222 
28 V007 F086 22 28 F052 
29 vo17 r; 29 K230 
30 0007 02 30 H231 
31 Wl62 11 31 V231 
32 W164 1i~oa 21 32 J231 
33 I .l~04 1406 22 33 J232 
34 1405 1407 I411 !413 20 

I 
34 J233 

35 1409 1410 21 35 Kl40 
36 Il}12 J9J.4 21 36 , K222 
37 LOOO LOlO L020 69 37 J225 
38 L030 lA>itO LOSO 69 38 J227 
39 L060 L070 L080 69 39 J223 
40 L090 LlOO UlO 69 40 F054 

...... _,,.,, ___ 
l_,_ I 

I 
7~d4-2 

* c OOCUt..lE~H NUUOER 

p 3601!-4000 

SHEET 6 OF 

a c 0 

KOOl 
K003 
KOll 
K013 

J030 JllO J221' 
J022 
J002 

J006 
J031 

J200 
K201 

V211 

K2:).l 
0005 
J210 

J220 
K221 

J230 
K231 

J234 
J235 

KllJ.l 
K223 
.,T226 
J228 
J243 

F056 F057 JllJ 

i 

l 

REV 
.., 

LL -

--L 
TYPE L 
32 
31 
32 
31 
20 
21 
21 
11 
21 
21 
11 
11 
21 
32 
41 
22 
41 
33 
01 
2l. 
11 
21 
32 
41A 
12 
11 
11 
21 
32 
41 
22 
21 
11 
11 
32 
32 
21 
21 
21 
20 

J.. 
J.. 
J.. 
J.. 
l 
l 

k 
J.. 
l 

c 

r ... 

I 

-

l 
J.. 
ll 
lL 
ll. 
L 
L. 



--CHASSIS ________ 
CARO PLACEMENT 

T @CONTROL DATA CORPORATION 
0 :.J ' 

L . IDP. 
r 

T 
T 
T 
T 
T 

T 

T 
T 
T 
T 
T 
T 
T 
T 
T 
·1 

LOCATION 

x: 1 
2 

' 4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

7334-2 

A 8 c 

FOOO FOOl 
F002 F015 F042 
F003 F012 
FOlO FOll 
F013 F014 
F020 F021 
F022 F023 
F025 
F030 F03l 
Wl30 
Wl60 
F040 F041 
F050 F05l 
FlOO FlOl 
FllO Fl l I X520 
F079 
F078 

Fl31 F070 

F060 F077 
FC68 Fl30 
F067 F066 F059 
'IP076 Fl20 
Fl21 Fl22 
Fl23 Fl24 
Fl25 F075 
F064 F063 Fl27 
F074 F073 
F072 F071 
F06l J011 F084 
F087 Fll4 
F096 F097 
F098 F099 
F094 F085 
F092 F093 
F091 Fl33 
Fl34 F082 F08l 
F083 
F090 F080 
F088 F089 
J912 
J913 

CARD PLACEMENT 

0 TYPE LOCATION A 

31 L. 1 F200 
F053 20 2 F202 

21 ' F203 
31 4 F205 
21 5 F210 
31 6 F211 
21. 7 F214 
11 8 F221 
31 9 F217 
11 10 F223 
ll 11- F224 
31 12 F227 
31 13 F230 
31 14 F256 

x 521 30 15 F233 
F069 20 16 F270 

11 17 F237 
21 18 F240 
22 19 F241 

F065 20 20 F245 
21 21 F249 
21 22 F251 
21 23 F301 
21 24 F302 

F062 20 25 F305 
21 26 F308 
21 27 F311 

F132 20 28 F318 
21 29 F323 
21 30 F324 
21 31 F325 
21 32 F327 
21 33 F331 
21 34 J918 

!414 20 35 J908 
11 36 J909 
21 37 J904 
21 38 F095 
11 39 M907 
11 40 F213 

*-c oocm,iEtff NU'-lJER R;;:V -
p 3604~000 E 

SHEET 7 OF 

I c 0 TYPE 

F21.5 22 
F204 23 

F206 F207 F20S 20 
F208 23 

13 
F216 F222 F21~ 20 

J910 21 
F218 22 I 

F225 23 
F253 22 

F226 F229 F23~ 20 
16 

K440 24 
F235 F236 F23f 20 

F234 22 
F271 21 
F247 23 

F242 F243 F2lK 20 
F239 23 

F246 F248 F25~ 20 
15 

F·300 22 
F304 23 

F306 F307 F3lC ~ 20 
F315 23 
F319 22 

F313 F316 F3l'" t> 20 
F320 F321 • 20 F32< 

V022 23 
F326 21 

F328 F280 JOl ) 20 
F329 21 
Fll2 21 
J917 21 
J921 22 

11 
J906 21 

J922 J923 J91~ p 20 
M908 M909 68 

16 



CHASSIS _______ _ 
CARO PLACEMENT 

<[huCONTROL DATA CORPORATION 

IDP 
CARD PLACEMENT 

LOCATION A B c D TYPE LOCATION A 

K800 K80l M 1 31 N 1 X900 
2 K802 K803 31 2 X902 
3 K810 K811. 31 3 X910 
4 K812 K813 31 4 W028 
5 N800 N801 21 5 W024 
6 V901 J444 2:;· 6 1500 
7 V902 13 7 W266 
8 V903 13 8 W370 
9 K420 K421 3:; 9 X920 
10 K320 K321 32 10 X922 
11 K322 K323 32 11 X930 
12 L322 ~323 L330 69 l2 1501 
13 L33l ~321 L42l 69 13 X940 
14 J446 ~401 J:403 J405 20 14 X942 
15 J400 J"4·02 22 15 X950 
16 J:404 J4Jt5 22 16 1535 
17 M330 ~-I420 M424 68 17 W030 
18 K522 ~523 K524 K525 30 18 W268 
19 K240 tK241 K442 K443 30 19 W374 
20 K441 15 20 I531 

~ . - 21 V521 1 l? 21 X960 ! 

22 M900 ~'1901 M902 68 22 X962 
23 K900 K901 32 23 X970 
24 K902 IK903 K22.l~ K225 30 24 W027 
25 K901~ K905 32 25 X980 
26 JlOO IJ102 J107 J930 20 26 X982 
27 JlOl J907 22 27 X990 
28 J106 F212 23 28 W375 
29. !;901~ ~·1905 11906 68 29 1538 
30 J900 J90l 21 30 1510 
31 J902 J903 21 31 !512 
32 M500 ~·I510 M520 68 32 1514 
33 M530 µ.r54o l·I550 68 33 X700 
34 M560 ~-1570 N903 68 34 X710 
35 L500 L510 L520 67 35 X720 
36 L530 L540 L550 67 36 X730 
37 L560 L570 67 37 X740 
38 L580 L590 L600 69 38 'A750 
39 L610 L515 69 39 X760 
l~O J905 13 40 X770 

I 
I -

7~84-2 

c OOCU~JEHT HUMBER 

p 36044000 

SHEET8 OF 

8 c D 

X901 
X903 X912 X913 

X911 
1532 

X921 
X923 X932 X933 

X931 
1503 1504 150~ 

X941 
X943 X952 X953 

X951 

W269 
X961 

X963 X9'72 
X971 

X97~ 

X981 
X983 X992 X99~ 

X991 
W3'Y6 

1517 1519 JI04 

X701 
X711 
X721 
X731 
X741 
X751 
X761 
X771 

.-ii1 

-REV.--

Ml ..,.._ 

J • 
TYPE l 

32 
30 
32 
21 
11 
11 
11 
11 
32 
30 
32 
20 
32 
30 
32 
11 
12 
11 
11 
21 
32 
30 
32 
13 
32 
30 
32 
21 
20 
16 
16 
16 
32 
32 
32 
32 
32 
32 
32 
32 

---
l 
l 
l 
l 
l 
l 

I, 

: 

. 

---

1 
1 
.l2 
1 
l 
J.f 
.ili 
~ 
1 
j., 



~cHASSIS _______ _ 
CARD PLACEMENT 

1 Ji?c:PONTROL DATA CORPORATION 

~ IDP 
r 

CARD PLACEMENT 

1 LOCATION A B c D TYPE LOCATION 

i 0 l. X500 X501 32. 
2 X502 X503 32 

' X504 X505 31 

1 4 IS54 ll 
5 1592 J560 21 
6 1593 11 
7 ... - ... X514 X515 30 . . 
8 X506 X507 32 
9 X512 X513 32 

T 10 X508 X509 31 
11 X5l0 X511 31 
12 1588 11 
13 xstG X511 ., 3Z " .. 
14 !590 !587 21 
15 F502 .TI03 F503 28 
16 ISS.2 I589 21 
17 I559 tr566 I594 I570 20 
18 ·1562 I.556 21 
19 I573 I558 J:441 1595 20 
20· 1577 l2 
21 I581 J"IO~ !555 ZB 

T 22 X518 X519 31 
23 15,.(9 1516 23 
24 1580 1599 21 

T 25 1584 ~585 !586 1598 20 
26 M512 ~'1513 M514 68 
27 L512 ~13 L514 69 

T 28 W;i60 W36l 21 
29 x8oo K801 X810 X811 30 
30 X820 821 X830 x831 30 

T 31 IX8·'.-tO ~841 x850 ~851 30 
32 ~"l362 W363 21 
33 x86o t,:861 X870 x871 30 

T 34 X880 ~881 X890 xs91 30 
35 1571 11 
36 1571~ 11 

T. 37 I582 11 
38 !560 11 
39 !561 11 

T 40 1553 1551 21 

T 
T 
T 

--

A 

c 
p 3601~4000 

SHEET9 OF 

B c D 

.. 

; 

,, 

REV 

G 

TYPE 

.. 
., .,. 

.. . 
• 

l 

---· _J 



APPENDIX B 
EQUATION FILES 

INTRODUCTION 

The logical interconnections of printed cards in the computer ·are d.escribed in 
Boolean algebratic equations. The file of these equations, presented on pages 
1 - 33, is the most important source of infor!flation about the logic of the com-
puter. Nearly all of the detailed treatment is, directly or indirecHy, 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 ·'f s thoroughly 
familiar with the general equation format and the organization or grouping of the 
equations. The followng 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. (See table B-1) • The numerical digits provide a 
unique identification of the circuit within the 

1 

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 AOOl, 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 11 clear 11 output and an odd digit a 11 set 11 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 I OR TERM 2 OR TERM 3 

K421 ~+ 1J221 V013AF114 F07S' + 1
J446"vou' 

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 0 R 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. If any one of 
the input terms (OR)is a 11 1 11 , the output of K440 will be a 11 0 11 • For one of the 
terms to be a 11 1 11 , the AND function within it must be fulfilled; thus, J446 and 
V013. both must have a 11 1 11 output for that term to be instrumental in causing a 

B-1 Revision A 



TABLE B-1. Symbol Assignments 

A A Register 

C Clock 

D Diverlers 

E Borrow Pyramid 

F F Register and Translators 

G Drive Generators 

H Control Delays 

Transfer Inverters 

J 

K 

L 

M 

N 

0 

p 

0,R 

s 
T 

u 
v 
w 
x 
y 

z 

Second-Level Controls 

Control Flips Flops 

Output Amplifiers 

Input Amplifiers 

First-Level Controls 

0 Register 

P Register 

Pyramid Inputs 

S Register 

Storage Control Transfers 

Stage Borrow Inputs 

Control Delay Outputs 

Register Transfer and Pyramid Controls 

Buffer, Tag Register and Controls 

Sense Amplifiers and Non-Logic Elements 

Z Register 

B-2 



11 0 11 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 11 1 11 • 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. 

CARQ ___ ?_33 ~: 
TYPE LOCATION __j 

1=:~:~ 
OUTPUTS 

The card type and location are explained in the Card Placement Charts. The 
outputs of K421 are connected to the input of 1555 and L421, 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, 3 2, 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 aonstituting the .FF. 
The pin assignments for the K421 circuit are shown below: 

K421 
33 

PIN I 
r-''--y 
J901 

M09C 

PIN 2 

+ J221 V013 F114 F075 

:~: ~: ,Jl~-X, 
PIN 3 PIN 2 PIN I 

+ 

PIN 3 

'J446 "vo13' 

{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. 

B-3 



CHASSIS __ . _ _:__.. ___ ~ 
LOGIC EQUATIONS EF -

Ri::v-

APPO 

SHEET 

I OF 3~.Ll IDP 
PROJECT OR PRODUCT CHECKER 

7 

1 REVISION STATUS OF SHEETS I 
I 'Z. 3 4- 5 /o 7 8' 9 ID II r-z 13 14- 15 lb J7 18 ( 9 lO ZI Z.Z 23 i4 -:'S' z.J, 27 ZS Z9 ~ 2J .:-Ai 

A - - - - - - - - - - - - - A - - - - - - - - - ·-A - - - - - -I 
~5 - - - - 8 - E - - - - - .B - - - - - - - - - - - B 8 - - - - ~, 
e-.- - - -- - -cc.- -J - - - - - - c - - - - - - - - G - - c -

£ E E £ E D £ f. 

F /.-/ F fl F F' 

G H G 
- c l 
PD 
J J J J J J J j J J J J j J J J J J LI J J - J J j J J ,J J ,_I J 

REVISJONS 

t--~~-+--E_c_o __ +-------~--------~----------~----+--C-RF_T....+--0-AT_E-+--~-H-~O---'-_-A_P_~ 
IL 9 I ~E:E E LO >f:W:_ E·Zb·t4 ·.•. '.__. • , -~ 

1343 SZE ECO LUI t:V26/6l 

I 3 54 5££ €.CO -' f"'>1 ...., "'/ ~ • T t: 
(/"}~._. r..J ••·• (J JV 

-------+-----+--------------------~-- ~---- ---

,1 
~ .. -~ 

' 1_. 

~ofbEs I 
7384-1 

1402 ·SEE ECO LLN 

'5 £€. SHT I B Forz. f2f V. l E/f L \_ 
' 

·'' 

_J 

,~I 



kfi.:Jhrnm~n1: 1!1M;~ TITLE LOGIC EQUAT/01'15 DOCUMENT NO. REV. 
- ·ui·--- . -~·-. -

8'.092 -TELEPffCJGKA/vl/Vl;:;-R Eq .3(; 0 4 31?0{) R f • . .. ·i 
~ ,... _.. . . 
~~~·-..:..~, ........ - ....... (.< ...... ··~· -·· ·····-·-··-· PRODUCT 

IND. DATA PROCESSING SHEET I A OF 34 .-;/';~ ·-
REVISION STATUS OF SHEETS REVISIONS ~ 

I 2 3 4- 5 Co 7 B 9 /{) II JZ. REV. ECO OESCRI PTION DRFT. DATE CHKO. APPO. 

K. J J J K k k K k )( k k K SEESHEEr I 

L j J J K K k K K K I< K L SE.£ 3i-1£:. ET I 

M J J J K K K K K K K K M sG't= SH~cr I 

N J J J K 
.,.. 
t. K K K K 1< K N SEE SHEET J 

p J J J K K k p K p K k p 2870 SEE SJ/££7 I &J,R, l->-65' f!i{ R~t-. 

13 14 IS /(, 17 18 1.9 Z/J Z.I ll. 2.5 k?cJi Q 2937 5££ ECO 2937 T.N.O. 3·/1-68 i/ I / _. .. /, /?~~ 

K J k /-( I< J K j J - J J R 3\30 SEE. E.C..O, J,AJ: 7-31-68 Jl,/I el/. 
k J \<. K K L k J J - J J 

I 
I< J K K M L K J J - J J 

! 

I< N K ~ r.1 N K J J - J J 

p N I\ K M ~~ K Q .J - J j 
I • 

25 Zt. 27 ZS 129 3CJ 31 32 33 34 
J J J J J K I< J j k 

J J J J J K K J J K 

J J rfl J J K K J J K 

J j p J J p K J J '< 
NOTES: 

SHI IB 
f-Ol'- · 

~ 

SEE , ~vEL 
9(:. 'l Lt:. (. ?. i.1. 

COPIES I l l 1 1 l l DATE I l DATE 

1-APP0.1 
DATE 

TO BY CHKO. 

FORM ~86 



db~@ff:l!h l~A(!~ TITLE LOGIC EQUATIONS DOCUUENT t..l(). REV. 

8092- TEt..E PRCJG/?4 AJ,--"1~~/? EQ 36043800 s ,._ ~ ' 

-~.._i_· __ i, .. ___ ¥_._: ... ~---.. ·-----~; PRODUCT 

IND. DATA PROCESSING SHEET I 8 OF 3 4-
REVISION STATUS OF SHEETS REVISIONS 

I IA IB 2 3 4- 5 6 7 8 9 IO REV. ECO DESCRIPTION DRFT. DATE CHI([>. APPD. 

R R 'R J J J K K \--{ p ~~ R R 3130 SEE E.C.O ... J.A;T. 7-31-bS ?,/./, .e11. 
5 R s d d d K )( ,< p I( R s 3'.!53 SEE ECO P# l./~?-6-9 /?. )/, ~11. ,.t:... I I 

II 12 13 14 15 /6 17 18 19 20 2./ 2.2 
K K·P N K ~ M N K R J -
I( I< p # K ~ s h' K R d -

I 

r 

23 24 2.5 26 27 2.8 29 30 31 32 ~3 ~4 
J J J J p J J R K J J K 

v v' d d p t/ v' R /( t/ ~ ,of' 

NOTES: 

COPIES l 
TO l 1 J l BY l I DATE I CHKD. IJ?.f. DATE 1 l 8·/·:f APPD. 

l DATE 

AA-1591 



N 

AOOO = 1213 AOSO ·= 1218 + Al51 W250 + X951 W260 
31 B02A: A003: 1300: 0000: 0010: ROOO: 33 B20A: A053: 0050: 0000: 

AOOl = 1215 AOSl = X950 W260 + AlSO W250 + J906 
31 B02C: A002: 1301: JlO-P: X800: X900: 33 B20C: A052: JlO-V: 

Q) A002 • AOOl AOS2 = AOSl 
21 S07C: F246: .X801: X901: 21 B21A: F245: X851: X951: ROSO: 

A003 '"" AOOO A053 = AOSO 
20 BOlA: !001: SOOO: 21 B21C: 1051: SOSO: X850: X950: 

AOlO = 1209 A060 = 1217 + Al61 W250 + X961 W260 
31 B06A: AOlJ: 1310: 0010: 0020: R010: 33 B24A: A063: 0060: 0070: 

A011 = 1211 A061 = X960 W260 + A160 W250 + J906 
31 B06C: A012: 1311: JlO-R: X810: X910: 33 B24C: A062: JlO-W: 

A012 -= AOll Q) A062 = A061 
21 B07A: F246: X811: X911: 21 B25A: F245: X861: X961: R060: 

A013 = AOlO A063 = A060 
20 BOlB: 1011: SOlO: 21 B25C: 1061: S060: X860: X960: 

A020 = 1205 A070 = 1216 + Al 71 W250 + X971 W260 
31 Bl2A: A023: 1320: 0020: 0030: R020: 33 B26A: AOiJ: 0000: 0070: 

A02l = 1207 A071 =-= X970 W260 + A170 W250 + J906 
.31 B12C: A022: 1321: JlO-S: X820: X920: 33 B26C: A072: JlO-X: X970: 

A022 = A021 0 A072 = AOil 
21 B17C: F246: X821: X921: 21 B27A: F245: F249: X871: ~:,7C: ;(~11 

A023 = A020 A073 = A070 
20 BOlC: 1021: S020: 21 B27C: F249: 1071: S070: X870: 

A030 == 1201 AlOO = EOOO N230 + EOOl N241 ESOO 
31 El6A: A033: 1330: 0030: 0040: ROJO: 32 B30A: 1214: 1401: POOl: 

AOJl = 1203 AlOl = ESOO N241 EOOO + N210 
31 B16C: A032: 1331: JlO-T: X830: X930: 32 BJOC: 1212: POOO: 

A032 =-- A031 AUO = E010 N230 + E011 N241 ESOl 
21 B17A: F246: X831: X931: 32 B31A: 1210: 1401: POll: 

A033 ... A030 Alll = ESOl N241 EOlO + N210 
20 BOlD: 1031: SOJO: 32 B31C: 1208: POlO: 

A040 = 1219 + Al41 W250 + X941 W260 A120 = E020 N230 + E021 N241 E502 
33 B18A: A043: 0040: 0050: 32 B32A: 1206: 1401: P021: 

A041 = X940 W260 + A140 W250 + J906 A121 = E502 N241 E020 + N210 
33 B18C: A042: JlO-U: 32 B32C: 1204: P020: 

A042 == A041 AlJO = E030 N230 + E031 N241 ESOJ 
21 B19A: F245: X841: X941: R040: 32 BJJA: 1202: 1401: POJl: 

A043 = A040 AlJl = ESOJ N241 EOJO + N210 
21 B19C: 1041: S040: X840: X940: 32 BJJC: 1200: POJO: 
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3 bt.? 4 3 ft.:;o 

.* 
A140 = E040 N230 + E041 N240 E504 Q) 0005 = TOOS T002 TOOl 
32 B36A: A041: 1400: P041: G19G18: 

A141 = E504 N240 E040 + N210 0006 = TOOS T003 TOOO 
32 B36C: A040: P040: Gl9Gl9: 

AlSO = "EOSO N230 + EOSl N240 ESOS 0007 = TOOS T003 TOOl 
32 B37A: AOSl: 1400: POSl: Gl9 G20: 

AlSl = ESOS N240 EOSO + N210 0100 = T104 Tl02 TlOO 
32 B37C: AOSO: POSO: G 19 GOS 

A160 • E060 N230 + E061 N240 E506 0101 = T104 T102 TlOl 
32 B38A: A061: 1400: P061: Gl9G06 

Q)A161 = ES06 N240 E060 + N210 0102 = Tl04 Tl03 TlOO 
32 B38C: A060: P060: Gl~G07: 

Al 70 = E070 N230 + E071 N240 E507 0103 = T104 Tl03 TlOl 
32 B39A: A071: 1400: P071: Gl9G08: 

Al 71 = E507 N240 E070 + N210 0104 = TlOS T102 TlOO 
32 B39C: A070: P070: Gl9G09: 

cooo = 0105 = TlOS Tl02 TlOl 
02A I06A: NOOO: VOOO: V002: V004: V006: Gt9 GlO 

COOl =. 0106 = TlOS T103 TlOO 
02A I06C: NOOl: VOOl: V003: VOOS: V007: Gt9G11: 

C002 = Q) 0107 = TlOS T103 TlOl 
02A 121A: N800: VOlO: V016: Gl9 G12: 

C003 "" EOOO = ROOO 0000 + uooo 
02A I21C: N801: V013: VOlS: V017 V025: 12 A18: AlOO: AlOl: EOOl: E200: ESOl: 

E502: 
C004 = EOOl = EQOO 
02A J19A: V046: V022: 20 A23A: AlOO: 

coos = EOlO = ROlO 0010 + UOlO 
02A J19C: NOOS: V201: V211: V221: V231: 12 A19: AllO: Alll: EOll: E200: EJOO: 

E502: E502: 
C007 = 
02A 130C: V023: EOll = EOlO 

20 A23B: AllO: Q) 0000 = T004 T002 TOOO 
Gt9 Gl3: E020 = R020 0020 + U020 

12 A21: A120: A121: E021: E200: E300: 
0001 = T004 T002 TOOl E300: 
G r9 G14: 

E021 = E020 
0002 = T004 T003 TOOO 20 A23C: A120: 
G19 GlS: 

E030 = ROJO 0030 -'- UOJO 
0003 == T004 T003 TOO! 12 A22: A130: A131: E 031: E201: E504: 
Gt9 G16 ESOS: 

Q) 0004 = TOOS T002 . TOCO E031 = EOJO 
Gl9 G17: 20 A23D: AlJO: 
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E040 = R040 0040 + U040 
12 A25: A140: A141: 

E041 = E040 
20 A30A: A140: 

EOSO • ROSO 0050 + uoso 
12 A26: A150: AlSl: 

E051 • EOSO 
20 AJOB: AlSO: 

E060 =- R060 0060 + U060 
12 A28: A160: A161: 

E061 - .E060 
20 A30C: A160: 

E070 = R070 0070 + U070 
12 A29: A170: A171: 

Q) E071 = E070 
20 A300: A170: 

E200 = E020 EOlO EOOO 
20 .A33A: E401: E402: 

E201 = EOSO E040 E030 
20 A33B: E400: E402: 

E202 = E070 E060 
20 A33C: E400: E401: 

E300 = U020 + E020 UOlO 
13 A31: E310: E401: 

E301 = UOSO + EOSO U040 
13 A32: E310: E400: 

Q) E302 = U070 + E070 U060 
22 A12C: E310: E400: 

E310 - E302 E301 E300 
20 A330: E311: 

E311 = E310 
21 A34A: E400: E401: 

E400 = E302 E301 E201 + 
23 A16C: ESOO: ESOl: 

E401 = E302 EJOO E202 + 
23 A35A: E503: E504: 

E402 = E301 E300 E200 + 
23 A35C: E506: E507: 

E041: E201: E301: 
ESOS: ESOS: 

E051: E201: E301: 
EJOl: 

E061: E202: E507: 

E071: E202: E302: 

+ E020 EO!O UOOO 
E401: E402: 

+ EOSO E040 U030 
E402: E402: 

E400: E401: 

E402: 

E311 + E202 E302 
E502: 

E311 + E300 E200 
E505: 

E311 + E201 E301 

4 

ESOO ... E400 
20 A36A: AlOO: AlOl 

ESOl = UOOO + E400 EOOO 
22 A37A: AllO: Alll: 

E502 = UOlO + EOlO E400 EOOO + UOOO EOlO 
23 A38A: A120: A121: 

ES03 • E401 
20 A36B: A130: A131: 

E504 = U030 + E401 E030 
22 A37C: A140: A141: 

ESOS - U040 + E040 E401 E030 + E040 U030 
23 A38C: Al SO: A151: 

ES06 - E402 
20 A36C: A160: A161: 

E507 = U060 + E402 E060 
22 A39A: A170: A171: 

FOOO ... ZOO! W160 
31 KOlA: F003: F062: F064: F065: F069: 

FOOl • W130 
31 K01C: F002: F061: F063: F066: F502: 

F002 = FOO! 
20 K02A: F130: FS03: 

F003 = FOOO 
21 K03A: F067: F068: F079: F124: F234: 

FOlO = 2011 W160 
31 K04A: F013: F015: F061: F064: 

F011 = W130 
31 K04C: F012: F014: F062: F063: F065: 

F012 = FOll 
21 K03C: F067: F070: F124: F127: 

FOi3 = FOlO 
21 KOSA: F068: F120: F227: F227: F237: 

F014 ... F011 
21 l<OSC: F208: F210: F218: F223:. F230: 

F015 = FOlO 
20 K02B: F069: F066: 

F020 • 2021 W160 
31 KOGA: F023: F025: F061: F062: F063: 



..:;?L-C) 7:;; 1} l"'C) 
I< 

* ·"'" 

F021 - W130 
F062 = F020 FOll FOOO 

31 K06C: F022: F064: F065: F066: F124: 
20 K25D: F072: F213: 

F022 = F021 
F063 = F020 FOl 1 FOO! 

21 l<D7A: F070: F120: F218: F230: F318: 20 K2SB: F073: F057: 0 
F023 = F020 . F064 = F021 FOlO FOOO 

21 K07C: F079: F127: F202: F-2oa: F210: 20 K25A: F059: F074: 

® 
F025 = F020 F065 = F021 FOll FOOO 

11 KOS: F21S: F2JO~ F241: F253: F322: 
20 K20D: F059: F075: 

F213: F066 = F021 F015 FOOl 

F030 • Z031 W160 20 K20B: F076: F241: 

31 K09A: FOSO: F084: FOS6: F213: F067 = F012 F003 

FOJl .. W130 
20 K20A: F077: F213: 

31 K09C: F081: FOSS: F087: F132: F202: F06S = F013 + F003 

F040 • Z041 W160 
22 K19A: F217: F241: F249: J 106: 

31 K12A: FOSO: FOSl: F084: FOSS: F069 = FOlS FOOO 

F041 • W130 20 K16D: F060: 

31 Kl2C: F042: FOS2: F086: FOS7: F202: F070 = F022 F012 

F042 = F041 20 K16C: F078: 

20 K02C: F212: F071 = F061 

F057 "'." F056 F063 21 K27C: F202: F249: F320: 

20 J40C: F213: 
F072 = F062 

@ F054 = F074: 21 K27A: F207: F249: F308: F324: K420: 

20 J40A: F213: F073 = F063 

FOSO .., Z051 W160 21 K26C: F249: F270: F325: K320: 

31 Kl3A: F053: F080: FOSl: F202: F074 = F064 

FOSl = W130 21 K26A: F249: F326: K320: F213: F054: 

31 KlJC: F052: FOS4: FOBS: F086: F087: F075 = F065 

Q', F052 = FOSl Ll K24C: F204: F328: F331: K420: K421: 
21 J28A: F082: F132: F217: 

F076 = F066 

FOS3 = FOSO 21 K21A: 1579: J106: F237: F213: F056 

20 K020: F212: 
F077 = F067 

Q)F056 • F076 © 21 KlBC: F212: F212: F217: F227: F277:@ 
20 J40B: F057: F078 = F070 

F059 ... F064 FOGS F124 11 K17: F208: F210: F234: F237: F249: 

20 K20C: K440: K441: FSOO: J106: XS~~ 
,.--., 

F060 = F069 F079 = F023 F003 
I•.• 
'-6,.; 

21 K18A: F225: F225: F225: 20 K16A F131: 

F061 ... F020 FOlO FOO! F080 = FOSO F040 F030 
20 K28A: F071: F213: 21 K37C: F088: F089: F112: 

F081 = FOSO F040 F031 
20 K35C: F090: F232: 
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F082 = F052 F041 FlOl = W130 
20 K35B: F083: F134: 31 K14C: 1354: 1358: W810: 1860: F280: 

F083 ... F082 @ F110 = Z071 W160 
11 K36: F225: F227: F227: F230: F253: 30 K15A: 1354: 

F213: F213: 

F084 = F051 F040 F030 
@F111 = W130 

30 KlSB: 1356: 1358: 
20 K28C: F091: F232: 

F112 = F080 

® FOSS • F051 F040 FOJ'l 21 L33C: F324: F325: F326: 1579: J106: 
21 K32C: F092: F236: · F240: F093: 

F086 = F051 F041 F030 + GND 
F114 = F087 
21 K29C: K320: K420: K420: K421: K440: 

22 128C: F094: · F232: F251: F095: 

F087 • F051 F041 F031 © 
21 K29A: F096: F097: F098: F099: F114: 

F120 = F096 F022 F013 
F088 = F080 21 K21C: F121: F122: F123: F203: 
21 K38A: F127: F208: F210: F234: F320: 

F121 = F120 
F089 = FOSO 21 K22A: F223: F306: F317: F319: F210: 
21 K.38C: F217: F230: F237: F237: F328: 

• F122 = F120 
GDF090 ""' F081 21 K22C: F212: F305: F315: F323: 

21 K37A: F202: F270: F318: F322: F213: 
Fl23 = F120 

F091 - F084 21 K23A: F233: F239: F253: K440: K441: 
21 K34A: F200: F204: F225: F227: F213: ~F124 ~ F096 F021 F012 FOOJ 
F092 = FOSS 21 K23C: F059: F125: F240: XSZI 
21 K33A: F200: F202: F204: F227: F230: 

F125 = F124 
21 K24A: F233: F239: F313: K322: K864: 

® 0F093 =FOSS 
21 K33C: F213: F239: F303: F331: I55D 

~ F127 -= FOSS F023 F012 

F094 = F086 20 K25C: F130: 

21 K32A: F208: F210: F217: F241: 
F130 = F127 + F002 

F095 = F086 22 K19C: F327: 

20 L38A: F213: 
Fl31 = F079 

F096 • F087 20 Kl6B: F217: F321: 

21 K30A: F120: F124: F218: F331: F308: 
F132 = F052 F031 

F097 = F087 20 K28D: F133: F134: 

21 K30C: F204: F207: F208: F210: F218: 
F133 == F132 
21 K34C: F225: F227: F227: 

© F098 = F087 . 
21 K31A: F223: F230: K320: F237: 

Fl34 = F132 F082 

F099 ..;, F087 20 K35A: F241: F212: 

(rs? 21 K31C: F241: F500: J106: K441: "~(;() F200 = J221 J226 F092 + J221 F091 

FlOO • Z061 W160 22 LOIA: Wl24: W323: 

31 K14A: 1356: 
· F202 • F090 F023 + F092 F07l J228 + FOSO 

F041 F031 
23 L02A: F023 

6 



F203 ,.. F202 F 120 
20 LOJA: F319: 

F204 = F091 + F092 J226 + F097 F075 
23 L02C : F205: 

F205 • F207 J211 + F204 J223 + X505 XSll 
23 L04A: F206 : 

F206 = J234 J915 F205 J200 
20 LOJB: F307: 

~ F207 "" F097 J226 F07~ 
\:::!/ 20 LOJC: F205: 

©©F208 = F088 F023 F014 + F097 F078 
XSl 7 + F094 F251 

23 L04C: F209: F242: F 323: 

F209 =- F208 
20 L03D: F329: 

©.. F210 = F252 F094 + F088 F023 F014 1551 :rl33+ 
{-;\ F097 F078 I5b8 
013 LOSA: F211: F238: 1354: 1356:' W368: 

I 359: 

F211 • F210 
20 . L06A: F300: F 301: 

- F212 .., F122 J227 + Fl34 F077 + F053 F042 
F077 

23 M28C: F214: 

0 F213 '"" F093 F067 + F091 F061 F062 + F090 
F076 + F095 F025 F054 + F083 

F057 + F074 F03 0 F083 
16 L40: J107: K231: 

F214 = F212 
21 L07A: F215: F221: K210: 

0 F215 = J211 F214 + J223 F219 
22 LOlC: F216: 

F216 = J200 J921 F215 J234 
20 L06B: F302: 

F217 = F068 F052 + F089 F077 F131 + F094 
23 L09A: F219: F224: 

F218 = F096 F025 F014 + F097 F022 
22 L08C: F219: 

F219 - J912 F217 F218 
20 L06D: F215: 

F221 • J211 F214 + F224 J912 J223 
22 LOSA: F222: 

7 

F222 = J200 J921 F221 J234 
20 L06C : F 300: 

F223 = F098 F014•+ F121 J227 
22 LlOA: F224: 

F224 = F217 F223 
20 LllA: F221: 

F225 = F133 F060 + F091 F060 + F060 F083 
23 L09C: F226: 

F226 = F225 
20 LllB: F304: K200: 

F227 = F091 + F077 F133 + F013 F133 + 
F083 F077 + F083 F013 + F092 J227 

16 L12: F229: 

~ F229 = F227 
~ 20 LllC: F304: F305 

F230 = F025 F089 F014 + F092 + F083 F022 + 
F098 F233 

24 L13A: F232: 

F232 = F086 F084 F230 F081 
20 LllD: F315: 

F233 = F123 + F125 
22 LlSA: F230: F2J6: F323: 

F234 = F003 FOSB F07B + GND 
22 LlSC: F235: F23B: F332: 

F235 = F234 
20 L14B: F323: 

F236 = F233 FOBS 
20 L14C: K222: 

F237 = FOB9 F07B + F089 F013 + F098 F076 
23 L17A: F23B: 

F238 = J921 F270 F,237 F234 F210 
20 L14D: F244: 

F239 = F093 J22B + F123 1403 J441 + F12SJ 227 
23 L19C: K223: K230: 

F240 = FOBS F 124 
20 L18A: F243: 

F241 = F 134 F06 8 + F094 F251 + F099 F025 
F066 

23 L19A: F242: 

F242 = F241 F208 J912 
20 L18B: K220: 



F243 • F240 K224 
20 L18C: K221: K230: 

F244 - J923 F238 
20 L180: H231: 

F245 • A072 A062 A052 A042 
20 L20A: F247: 

F246 • A032 A022 A012 A002 
20 L20B: F247: 

F247 • F245 + F246 + GND 
23 Ll 7C: F248: F249: 

F248 • F247 
20 L20C: F249: 

F249 • F247 F078 F068 + F248 F071 + A072 
F072 + A073 F073 + F074 

15 L21: F251: 

F251 • F249 + F086 
22 L22A: F208: F241: F252: 

F252 • F251 
20 L20D: F210: 

F2S3 · • F123 J223 + F083 F025 
22 LlOC: F256 

F256 - F253 
20 L14A: F316: 

F280 ~ FlOl F271 V025 
20 L31C: J922: 

F270 • F07 3 F090 
21 L16A: F238: F2'/1: 

F271 • F270 
21 L16C: 1860: 1873: K865: W810 F280: 

FJOO • K240 JOO! V032 1590 F222 + V003 J231 
F211 J007 

22 L22C: WOOO: W003: WOOS: 

F301 · • F211 J231 V017 + V007 JOO! + 1872 
23 L23A: W070: W072: W073: 

F302 • V006 F216 1853 JOOI 
20 L24A: WOSO: W052: 

FJ03 • F093 J225 . 
21 D37C·: W023: 

F304 • V015 J211 F226 + F229 J223 VOlS + GND 
23 L2'3C: W054: 

F305 - V015 J221 F229 + V015 J224 Fl22 J211 + 
X505 \/015 

• 23 L25A: W051: 

F 306 ... V015 J211 Fl21 J225 
20 L24S: W056: 

F307 = J912 F206 
20 L24C : W320: 

17\ F306 • J225 J212 F096 F072 + J913 J2ll3 
\::!..) 22 L26A: 1577: W122: W323: 

® 

8 

F310 • V013 J231 
20 L24D: Wl30: 

F311 • V006 J231 J004 
20 L27A: W160: 

FJU .. V005 J221 Fl25 J22S J004 
20 L270: Wl62: W164: 

F315 = GND + J212 J021 J22S Fl22 + F232 J222 
J021 

23 L25C: W202: 

F316 • J021 J222 F256 
20 L27C: W200: 

F 317 - J021 J212 Fl21 J226 
20 L27D: W208: 

F318 """ J022 J222 F090 F022 
20 L28A: W204: 

F319 ... F203 J022 J222 + J022 J212 
22 L26C: W210: 

F 320 = J022 J235 FOSS F071 
20 L2SE: W212: 

F321 = J022 J222 F093 Fl31 J228 
20 L28C: W214: 

F 322 • J222 F090 F025 
20 L280: N244: 

F121 J225 

F323 = VC26 J232 F235 + V035 J211 Fl22 + 
V046 J222 F233 F208 

23 L29A: W250: W252: 

F 324 • V025 J232 F112 F072 
21 LJOA: W364: W366: W368: 

F 325 • V026 J232 Fl12 F07 3 
20 L31A: W264: J906: 



© F326 = V026 J232 F112 F074 15:'."2 
21 LJOC: W266: W268: W269 

© F327 - V026 J232 F130 rsr:i 
21 L32A: W360: W361: W'362: W363: 

F 328 ... V026 J 2 33 Foaq F07 5 
020. L31B: W261: W262: 

F329 • V036 J243 F209 
21 LJ2C: J922: W460:' W462: W464: 

F 331 • F096 F07S J221. 
21 L33A: KUO: K120: W122: W323: 1577: 

F 332 • J235 F234 
21 A34C: N212: N232: N244: 

FSOO • F099 F078 + GND 
22 I03C: FS02: F503: X501: 

® 
F502 = FSOO + FOO! 
2. 8 0 !SA: 'l( saB: l( SC~ 

® 
FS03 = FSOO + F002 
28 oi'sc: X510: XS14: 

0 GOOO = Y 000 + T206 T200 + T204 T200 
G 10 F13: 

GOO! "" YOO! + T206 T201 + T204 T201 
GIO F05: 

G002 = Y002 + T206 T202 + T204 T202 
G ro F14: 

G003 = Y003 + T206 T203 + T204 T203 
GO F06: 

G004 = Y004 + T207 T200 + T205 T200 
GIO F15: 

GOOS = YOOS + T207 T201 + T205 T201 
Gto F07: 

G006 = Y006 + T207 T202 + T205 T202 
G 10 Fl6: 

G007 = Y007 + T207 T203 + T205 T203 
GIO F08: 

GlOO = Y!OO + T306 T300 + T304 T300 

~ 
GtO FOl: 

Q) GlOl = Y 101 + T306 TJOl + T304 T301 
GIO H09: 

0 G102 = Y102 + T306 T302 + T304 T302 
G 10 F02': 

J 

® 

G103 = Y103 + T306 T303 + T304 T303 
GIO HlO: 

'G104 = Y104 + T307 T300 
G!O FOJ: 

G105 = Y105 + T307 T301 
GIO Hll: 

G106 = Y106 + T307 T302 
GIO F04: 

G107 = Y107 + T307 T303 
GIO H12: 

G200 = Y 500 + TSOO 
G 1 l H13A: 

G201 = Y501 + TSO! 
Gii H13C: 

G202 "" Y 502 + T502 
GI t H14A: 

G203 = Y503 + TSOJ 
GI I H14C: 

G204 = Y 504 + T504 
Gil H15A: 

G205 = Y 505 + TSOS 
GI t HlSC: 

G206 = Y506 + TS06 
Gii H16A: 

G207 = Y507 + T507 
Gil H16C: 

+ T305 T300 

+ T305 T301 

+ T305 T302 

+ T305 T303 

HOOO = JlOl V007 + JlOO JlOl K905 V903 + XSOJ 
J101 X513 V903 + V521 + NOOO 

44 lOl: VOOO: VOlO: 

HOO! = VOOO Kl4C +NCO/ 
41 f04: VOOl: 

H002 = VOOl + NOOO 
41 roa: V002: V012: V022: VOJ2 

(°0. H003 = V002 -i NOOl 
\::!_,)41 111: VOOJ: V013: V023: 

H004 = VOOJ. + NOOO 
41 115: V004: 

HOOS = V004 + NOOl 
41 116: VOOS: VOlS: V025: V035: 



@ 

@ 

@ 

H006 = V005 + NOOO 
41 122: V006: V016: V026: V036: V046: 

H007 = V006 + NOOl 
41 127: V007: V017: 

H201 = K201 V016 1590 X512 + N005 
41 J15: V201: 

H211 = K211 V016 1590 .xs12 + N005 
41 J17: V211: 

H221 .. X512 K221 X~02 V016 + N005 · 
4-1 AJ24: V221: 

H231 - X512 F244 K231 XS02 V016 + N005 
41 J30: V231: 

1001 - 1577 M500 + W122 MOOO + W124 A003 
23 H2SA: 1002: 

1002 = Y200 W320 .YS· r, ~-· + W323 1001 + GND 
23 H25C: 2000: X700: 

1004 "" ZOOO W327 + X700 W326 
22 G26A: L500: 0000: TSOO: 

1005 = PB21-A (Jl3-E) 
20 f-139A: 2000: 

1006 = X900 W112 + WllO 2000 + 1863 
23 E28A: 5000: 

1011 = 1577 M510 + W122 M010 + W124 A013 
23 H26A: 1012: 

1012 = Y210 W320 Y9l0 + W323 1011 + GND 
23 H26C: 2010: X710: 

0i I014 = ZOlO W327 + X710 W326 
\:!.,) 22 G26C: L510: COlO: i 501: 

@ 

I015 = PB22-A (J13-F) 
20 H39B: 2010: 

1016 = X910 W112 + WllO ZOlO + 1-863 
23 E28C: 5010: 

I021 = 1577 M520 + W122 M020 + W124 A023 
23 H27A: 1022: 

1022 = Y220 W320 Ync + W323 1021 +- GND 
23 H27C: 2020: X720: 

1024 = 2020 W327 + X720 W326 
22 G29A: L520: 0020: T502: 

1025 • PBZ3-A (Jl3-H) 
20 H39C: 2020: 

@ 

@ 

® 

1026 ,; X920 W112 + 2020 WllO + 1863 
23 E31A: 5020: 

1031 = 1577 M530 + W122 M030 + W124 A033 
23 H28A: 1032: 

1032 = Y230 W320 Y930 + W323 1031 + GND 
23 H28C: Z030: X730: 

1035 = PBZ4-A (Jl3-J) 
20 H39D: 2030: 

1034 ... 2030 W327 + X730 W326 
22 G29C: L530: 0030: T503: 

1036 • X930 W112 + Z030 WllO + 1863 1866 
23 E31C: 5030: 

1041 = 1577 M540 + W122 M040 + W124 A043 
23 H29A: 1042: 

1042 = Y240 W320 Y940 + W323 1041 + GND 
23 H29C: 2040: X740: 

1044 = 2040 W327 + X740 W326 
22 G36A: L540: 0040: T504: 

1045 = PB ZS-A ( J13-K) 
20 H40A: 2040: 

1046 = X940 W112 + WllO Z040 + 1863 1868 
23 E34A: 5040: 

1051 = 1577 MSSO + W122 MOSO + W124 A053 
23 H30A: 1052: 

1052 = Y250 W320 OSC + W323 1051 + GNO 
23 H30C: 2050: X7 50: 

1054 = 2050 W327 + X750 W326 
22 G36C: L550: 0050: T505: 

1055 = PBZ6-A (J13-U 
20 H40B: 2050: 

1056 = X950 W112 + W110 ZOSO + 1863 K862 
23 E34C: SOSO: 

I061 = 1577 MS60 + W122 M060 + Wl24 A063 
23 H31A: 1062: -

1062 = Y260 W320 ';·'Jr;O + WJ23 1061 + GND 
23 H31C: 2060: X760: 

® fj\ 1064 = 2060 W327 + X760 W326 
\::!./ 2_2 G39A: T506: 
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1065 = PB27-A ( JlJ-M) 
20 H40C: Z060: 



1066 = X960 W112 + WllO Z060 + 1863 
23 E37A: 5060: 

1071 ... 1577 M570 + W122 M070 + W124 A07 3 
23 H32A: 1072: 

1072 ""' Y270 W320 Y970 + W323 f071 ·+ CNO 
@ 23 H32C: Z070: X770: 

It>\ 1074 = 2070 W327 + X770 .W326 
\bl' 22 C39C: T507: 

1075 = PE3Z8-A (J13-N). 
20 H400: Z070: 

1076 • X970 W112 + WllO Z070 + 1863 
23 E37C: 5070: 

1200 = A131 W252 + X931 W262 + 1333 W264 
23 BlSC: 1201: 

1201 = P BA4-A ( J 13- U) 1200 
20 8140: A030: 

• 
1202 • 1332 W264 + X930 W262 + Al30 W252 
23 BlSA: 1203: 

1203 = 1202 J905 
20 B14C: A031: 

1204 = A121 W252 + X921 W262 + 1323 W264 
23 813.A: 120S: 

120S = P8A3-A ( J13-T) 1204 
20 8148: A020: 

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

1207 = 1206 J90S 
20 B14A: A021: 

1208 = Alll W2S2 + X911 W262 + 1313 W264 
23 80SC: 1209: 

1209 = PBA2-A ( J 13-5) 1208 
20 8040: AOlO: 

1210 = W264 1312 + W262 X910 + W2S2 AllO 
23 BOSA: 1211: 

1211 = 1210 J905 
20 B04C: AOll: 

1212 == A101 W252 + X901 W262 + 1303 W264 
23 SOJA: 1213: 

1213 = PBAl-A ( Jl3-R) 1212 
20 B04A: AOOO: 

,, 

Ii\ 1214 = W264 1302 + W262 X900 + W252 AlOO 
'V 23 B03C: 1215: 

1215 = 1214 J905 
20 8048: AOOl 

1216 = P8A8-A (J13-Y) 
20 C40A: A070: 

1217 = P8A7-A (J13-X) 
20 C408: A060: 

1218 = PBA6-A ( J 13-W) 
20 C40C: AOSO: 

!219 = P8AS-A ( Jl3-V) 
20 C400: A040: 

1300 • AOOO 1361 + PBll-A (JlS-5) 1368 
22 C04A: XOOO: XlOO: X200: 

1301 := AOOl I361 + 1364 
22 C04C: XOOl: XlOl: X201: 

1302 = 13SS XOOl + 1357 XlOl + 13S9 X201 
13 C14: 1214: 1303: PlOl: X881: X981: 

1303 = 1593 X980 + 1302 1592 
12 ClS: 1212: P!OO: SlOO: X880: X980: 

Jl3-A: 

Q)l310 = AOlO 1361 + P812-A (JlS-T) 1368 
22 COSA: XOlO: XllO: x210 

1311 = AOll 1361 + 1364 
22 case: XOll: Xlll: X211: 

1312 = 13SS XOll + f357 Xlll + 13S9 X211 
13 040: 1210: 1313: Plll: X891: X991 

1313 = 1593 X990 + 1312 1592 
12 E40: 1208: PllO: Sl!O: X890: X990: 

Jl3-B: 

1320 = A020 1361 + PB13-A (JlS-U) 1368 
22 C09A: X020: X120: X220: 

1321 = A021 1361 + 1364 
22 C09C: X021: X121: X221: 

1322 = 13S5 X021 + 13S7 X121 + 1359 X221 
23 C16A: 1206: 1323: P121: 

1323 = 1322 
21 Cl7A: 1204: P120: S120: J13-C: 

1330 = AOJO 1361 + PB14-A (J15-V) 1368 
22 ClOA: X030: X130: X230: 



1331 "" A031 1361 + 1364 
22 C lOC: X031: X131: X231: 

1332 = 1355 X031 + 1357 X131 + 1359 X231 
23 C16C: 1202: 1333: P131: 

. 1333 "" 1332 
21 ~17C: 1200: P130: 8130: J13-0: 

1354 .., FllO FlOl F210 1592 1362 + 1365 
22 C21A: 1355: W364: 

1355 .. 1354 
21 C23A: 1302: 1312: 1322: 1332: J14-S: 

1356 • Flll FlOO F210 1592 1362 + 1360 
22 C21C: 1357: W366: 

1357 - 1356 
21 C23C: 1302: 1312: 1322: 

1358 = Flll FlOl 1362 + 1366 
22 C22A: 1359: W368: 

1359 = 1358 1592 F210 
21 B28C: 1302: 1312: 1322: 

1360 p PBIS2-A (J15-X) 
20 C330: 1362: 1356: 

Q) 1361 = 1363 + J012 
12 C06: 1300: 1301: 1310: 

1321: 
1362 - 1365 + 1360 + 1366 
13 C08: 1363: 1368: 1354: 

1363 = 1362 
20 Bl'lA: 1369: 1361: 

1364 = 1367 
21 C07C: 1301: 1311: 1321: 

1365 = PSIS 1-A ( J15-Y) 
20 039A: 1362: 1354: 

1366 = PBIS3-A (J15-W) 
20 039 B: 1362: 1358: 

1367 = PBIC-A (J15-R) !368 
20 039C: 1364: 

136B = 1362 Y902 
21 F 33C: 1300: 1330·: 1310: 

1369 = 1363 Y903 
21 C07A: W364: W366: W368: 

1400 = Al 70 A160 Al SO A140 
20 A400: 1402: 

1332: J 14-R: 

1332: J14-P: 

1311: 1320: 
1330: 1331: 

1356: 1358: 

1331: 

1367: 1320: 

1401 .. A130 A120 AllO AlOO 
20 A360: 1402: 

1402 - 1400 + 1401 
22 A39C: 1403: K441: 

1403 - 1402 
21 B28A: F239: K210: K420: 

IC\ 1404 = 0011 1411 + Z Oii 1414 
\fY 22 133A: 1405: 

1405 - 1404 
20 134A: L070: L570: 

/0\ 1406 = 0001 1411 + Z.Olol 1414 
\!:V 22 133C : 1407 : 

1407 ... 1406 
20 1348: L060: L560: 

1408 = K323 
21 1-J2C: 1410: 1411: 1412: 

Q) 1409 = K321 
21 135A: 1412: 1413: 1414: 

1410 = 1408 
21 135C: 1594: LOBO: L090: 

1411 = 1408 
20 134C: 1404: 1406: 

1412 = 1408 1409 

1413: 

LlOO: 

21 136A: L020: L030: L040: LOSO: 

1413 = 1408 1409 
20 1340: LOOO: LOO!: 

1414 = 1409 
20 K350: 1404: 1406: 

1500 = X902 

LllO: 

11 N06: X910: X911: X920: X921: X930: 

12 

1501 = X903 X913 X933 X923 
20 N12A: W027: W030: 

1503 = X922 
20 N12B: X930: X931: 

1504 ... X943 X953 X973 X963 
20 Nl2C: W027: 

1505 = X962 
20 N120: X970: X971: 

X931: 

1510 = X900 X801 + X800 X901 + X811 X910 + X911 
X810 + X920 X821 + X820 X921 

16 N30: 1517: 



1512 "" X930 X831 + X931 X830 + X841 X940 + X941 1560 ':' 1559 
X840 + X851 X950 + X850 X951 11 038: L500: LS!O: L520: L530: L540: 

16 N31: 1517: L550: L560: LS70: 

Q) 1514 = X960 X861 + X961 X860 + X871 X970 + X971 1561 =- 1566 1594 

16 N32.: !517 X870 + X881 X9,80 + X880 X981 11 039: L500: L510: L520: L530: LS40: 
LSSO: L560: LS70: 

1516 "" X891 X990 t X991 X890 + GND 
23 023C: 1517: 1562 = 1594 

21 018A: L580: L590: L600: L610: 

© !517 = 1510 1512 1514 1516 
20 N298: 1519: x.S02. ® 1566' = K321 1588 

20 0178: 1561: 1558: 
1519 .. 1517 
20 N29C: 1579: K856: 1570 = X509 M513 X507 

20 0170: 1571: 

1531 = X952 
21 N20A: X960: X961: X970: X971: 1571 = 1570 

11 035: X700: X710: X720: X730: X740: 
1532 = X912 X750: X760: X770: 
21 N04C: X920: X921: X930: X931: 

1573 = X511 V022 J 031 1554 
1535 = X942 20 "019A: 1574: 

11 N16: X950: X951: X960: X961,: X970: 
X971: 1574 = 1573 

11 036: X700: X710: X720: X730: X740: 
1538 '"' X982 X750: X760: X770: 
20 N2~A: X990: X991: 

1577 = 1551 + F308 F331 

® 1550 = F093: J24·3 12 020: 1001: 1011: 1021: 1031: !041: 
20 B llC ,' X 5 D 2. 1051: 1061: !071: 

1551 = X508 x510 (;1519 ~ V902 1589 1599 + V036 F076 Fll2 J233 + 

21 040C: 1552: 1577: X502: X512: X516: V036 !519 1589 
23 023A: 1580: J:;13 

® 1552 = 1551 \®® 1580 = J900 21 OH:A: f?iO: r3lb'· F3Z.7~ XSl7 1579 
21 024A: X503: X509: XSll: 

1553 = X505 \ 1581 ~ 1556 + XSll VOlO 1554 JOJl 

21 040A: J200: J210: J220: 1230: K241: 1 22 021A: 1582: 

1554 = X504 I 1582 = 1581 

11 004: 1573: 1581: WllO: W325: XSOO: 11 037: X701: X711: X721: X731: X741: 
V012: W327: X515: X751: X761: X771: 

CD 1555 = X518 X501 X507 X509 + K421 IS 9 6 1584 = M513 

22 021C: 1556: 20 025A: 1585: 1587: 

1556 = !555 1585 = 1584 

21 018C: 1581: L513: 20 0258: J402: 

1558 = 1559 1566 I 1586 = M5t2 

20 0198: L512: 20 025C: 1587: 

1559 = X511 XSOl X518 X507 1587 = 1584 1586 

20 017A: 1558: 1560: 21 014C: 1595: X518: X501: 

1588 = 1'-..517 
® I! 012: J: Sbb .. J4oo: J40(.: J ·to+·. l.'S\4: 

f2to: ! 555; IS<")4; 

13 
® 1578 = 1579 

2.o 81 !0 : X:5 Z.O 
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* 
p 

©Q)l5S9 =X508: XSI~ 1861 = IS52 JOOl V006 
21 016C: 1579: 1579: K856: F2.0~ 20 C35A: W054: 

1590 = X503 1862 - 1852 
21 014A: F300: JlOl: JlOl: H201: H211: 20 0320: 1863: 

1592 = X505 1863 - 1862 
21 005A: 1303: 1313: 1354: 1356: 1359: 11 C36: 1006: 1016: 1026: 1036: 1046: 

1593 ... X504 
1056: J066: 1076: 

11 006: 1303: 1313: IS54: W058: W376: 1865 =- K854 K860 
XS06: XS07: W028: 20 C35C: P232: 1866: 

1594 = 1410 1588 1866 ... 1865 
20 017C: 1561: 1562: 20 C350: 1036: 

1595 = 1587 1867 = K858 KS60 
20 0190: X519: 20 C39A: 1868: P242: 

® 159S = M514 1868 = 1867 
20 0250: 1599: X5l7 20 C39B: 1046: 

1599 ... 159S 1871 = VOOJ JOOS IS52 
21 024C: 1579: K856: 20 C39C: IS72: 

1850 = M850 1872 = IS71 
20 D32A: K851: 21 C34C: P232: P242: P252: F301: 

1851 = Y850 K851 + K850 @Q) 1873 = K8S~ + K65C) 22 D26A: K852: 22 D26C: ~8~ 2..: 

1852 = K854 K858 K860 K862 1874 = J930 
11 C37: 1853: 1860: 1861: 1862: 1871: 20 C39D: KS57: 

K864: W800: WllO: 

JOOO = K002 K012 
01853 = J233 1852 21 J07A: JOOl: V015: J002: 

20 C35B: F302: 

JOOl = JOOO @ IS54 = K865 + J230 + 1593 + G~.O 11 JOB: F300: F301: KlOO: W023: W800: 
2 .. ;. D34A: IS56: F302 1861: 

@IS55 = K441 + J918 + J913 -t' F'2.'7 I J002 "" JOOO 
I 24 D34C: 1856: 21 J07C: KS54: KS58: K860: KS62: W316: 

(g)IS56 = 1854 IS55 J003 = K003 KOt2 20 0328: '1857: 21 J09A: J004: V012: V013: 

Q) 1857 = IS56 J004 = J003 21 D33A: K854: K85S: K860: K862: 21 JlOA: F311: F313: Kl30: K241: K856: 

IS58 = V036 J233 J006 = K003 KOlJ 20 D32C: 1859: 21 J09C: J007: JOOS: V025: JOll: JOlO: 

1859 = J930 IS5S J007 = J006 21 DJJC: K855: KSS9: K861: KS63: 11 Jll: F300: JlOl: J101: X500: X500: 

1860 = IS52 JOOS VOOl + VOOl F271 JOOS F101 
X503: X508: X510: 

22 C22C: J909: J910: Q) JOOS = J006 
11 Jl2: 1860: 1860: IS71: K865: 

N212: N244: W810: 



J009 = J011 
21 J13A: V016: V017: V026: V036: V046: 

JOlO = J006 
20 L310: N232: X514: 

J020 • KOOl KOll 
20 J05A: J021: J022: 

J021 = J020 
21 J06A: F315: F315: F316: F317: K120: 

J022 - J020 
21 J06C: F318: F319: F319: F320: F321: 

J011 - J006 
20 K28B: J009: J012: 

J012 • JOll 
20 0390: V035: 1361: 

JlOO = K 900 K 902 
20 M26A: HOOO: K905: 

• JlOl = K902 K900 1590 J007 + J007 J102 1590 
22 M21A: HOOO: HOOO: J103: HOOO 

J102 = K420 K320 K322 
20 MZ6B: J101:JI04 

@Jl03 = ic.5CI +JICI 
Z.8 015S X512: 

J106 = J912 F112 F078 F068 

23 M28A: J107: 

J107 = J106 K140 F213 JllO 
20 M26C: K901: 

J109 = Sense 
4Z 21 oZi8 JllO: 

JllO = J109 
20 J05C: Jlll: 

Jlll = JllO Y901 
20 J40D: K140: 

JOJO = KOOl KOlO 
20 J05B: J031: 

J031 = JOJO 

Terminal 

J107: 

+ F099 F076 J912 
+ J913 K443 

4+Gr-1D 

21 JlOC: K 110: W102: 157 3: 1581: 
I 

i cKU200 = K201 J917 1553 
: 21 J 13C: F206: F216: F222: 
I 
I 

· @1210 = K211 J917 1553. 
21 J20C: J211: J212: J446: 

\ 
'- J IO 4- -:: JI O'Z. 

z.o N Z.90 K9oZ 
15 

J211 = J210 
11 J21: F205: F215: F221: 

F306: 
F304: iFJOS: 
F32(.= KJ20: 

J212 = J210 
· 21 J22A: F308: F315: F317: F319: 

J220 = K221 J917 1553 
21 J22C: J221: J222: J223: J243: 

J221 = J220 
11 J26: F200: F200: F305: 

K320: 
F313: F331: 
K420: K421: 

J222 = J220 
11 J27: F315: F316: F318: F319: F321: 

F322: K322: F323: 

Q) J223 = J220 
21 J39A: F205: F215: F221: F253: F304: 

J224 = K222 
20 J050: F305: K441: 

J225 = K222 
21 J37A: F303: F306: F308: F3l9: K322: 

J226 = K222 
21' J37C: F200: F204: F207: F317: K320: 

J227 = K223 
21 J38A: F212: F223: F227: F239: 

J228 = K223 
21 J38C: F202: F239: F313: F315: F321: 

J230 = K231 J917 i553 
21 J28C: 1854: J231: J232: J23J: 

J231 = J230 
21 J32A: FJOO: F 301; F310: FJll: K440: 

Q)J232 = J230 
11 J33: F323: F324: F325: F326: 

F 327: XSOO: 

J233 = J230 
11 J34: F328: 1579: K420: K440: 1853: 

1858: 

J234 = K231 J917 X504 + GND 
22 J31C: F206: F216: F222: J235: 

® J235 = J234 
21 J32C: F320: F332: K420: 

® J243 = J220 
21 J39C: F.308: F329: :I:35D 

® J400 = !'i~ .? MS 14 + M424 
22 MlSf\: J401: 



~ tr .//-3i::.Y·?~· (""' J< 

* J401 ... J400 J907 = J901 + M906 

20 M14B: J444: K442: 22 M27C: WlOO: 

® J402 • 1585 15S8 + M420 J908 = J901 + M907 
22 MISC: J403: 22 LJSA: J909: J910: J922: 

J403 "" J402 Q)J909 = J908 1860 
20 Ml4C: J444: 11 L36: POOl: POll: P021: POJl: P041: 

P051: P061: P071: 

@ J404 • 15 86 M512 + MJJO 
22 M16A: J405: J910 .. J908 1860 

21 L07C: Pl01: Plll: P121: Pl31: 
J405 - J404 
20 M14D: J444: J912 = M903 

11 KJ9: F219: F221: F242: F307: J106: 
J441 == K440 J106: J446: J91J: 
20 019C: F2J9: K210: 

J913 = J912 
J444 = J401 + J403 + J405 11 K40: FJ08: 1855: J106: J923: K420: 
23 M06C: J445: K524: K440: LJJl: 

J445 = K322 K320 K420 + J444 J914 = M908 
22 M16C: K522: 21 IJ6C: J918: W124: W323: 

J446 = J210 J912 1915 = M909 
20 M14A: K421: 20 L380: F206: J918: 

J560 = K140 J917 = J918 
21 . oosc: K101: Klll: K121: K131: 21 L34C: J200: J210: J220: J230: J2J4: 

J562 = K101 J918 = J914 J915 
21 F27A: TOO!: T002: TOOJ: T004: T005: 21 L34A: J917: J921: 1855: 

J563 = KlOl J921 = J918 + GND 
21 F27C: TOOO: Tl02: T103: T104· T105: 22 L35C: F216: F222: F238: W130: 

JS65 = K131 J922 = J908 F280 F329 
21 F33A: T503: T504: TS05: T506: T507 20 L38B: K240: 

J900 = M904 J923 = J913 
21 M30A: 1580: J901: J902: J903: J904: 20 L38C: F244: W130: 

© J901 = J900 J930 = M904 
21 MJOC: J905: J907: J908: K321: K421: 20 M26D: 1859: 1874: 

J902 = J900 
x 'St>! 

KOOO = K012 VOOS + GND 
21 M31A: K141: K323: K441: K865: L323: 32 JOlA: K003: 

J903 = J900 KOOl = J904 + VOOS K013 
21 M31C: K201: K211: 1<221: K230: K853: 32 JOlC: J020: K002: J030: 

J904 = J900 K002 = VOOO KOO! 
21 L37A: KOO!: KOU: K223: L515: XS13: 31 J02A: JOOO: 

Q)J905 = J901 + M905 + V025 M908 K003 = VOOO KOOO 
13 M40: 1203: 1207: J906: 1211: 1215: 31 J02C: J003: J006: K010: KOU: Klll: 

J906 = J905 F325 KOlO = K012 K003 voos + GND 
21 L37C: A041: AOSl: A061: A071: 32 J03A: K013: JOJO: 

16 



Q) KOU "" J904 + VOOS K003 K013 
32 JOJC: J020: K012: 

K012 '"' VOOO KOl 1 
31 J04A: JOOO: JOOJ: KOOO: KOlO: 

K013 • VOOO KOlO 
31 J04C: J006: KOO!: KOll: 

KlOO == V006 JOO! K140 + GND 
32 F28A: TlOO: T101: 

@KlOl = VOJ6 + J560 · 
32 F28C: J562: J563: 

~111: 

Q)K110 =- VOlO FJ31 J031 + GND 
32 FJSA: T206: T207: TJ06: TJ07: 

Klll • VOOS K003 K012 + J560 
32 F35C: 

K120 = VOlO F331 J021 + GND 
32 FJ6A: T204: T205: T304: T305: 

K121 = VOl 7 + J560 
32 FJ6C: 

KlJO - J004 V006 + GND 
32 F34A: TSOO: TSO!: T502: 

K131 == VOl 7 + J560 
32 F34C: J565: 

K140 = VOOO VOOJ V006 + Jlll 
32 JJSA: J107: KlOO: JS60: Hoot 

K141 = J902 + GND 
32 JJSC: Jl2-Z: 

K200 = V231 F226 + GND 
32 J14A: 

K201 = V201 + J903 
32 J 14C: H201: J200: J 14-D: 

K210 = V201 + V231 F214 + V221 F121 
33 JlSA: 1403 J441 

K211 = V211 + J90J + GND 
33 Jl8C: H211: J210: J14-C: 

K220 = F242 V231 + V211 
32 J23A: 

Q) K221 = J903 + F243 V221 
32 J2JC: H22 t: J220: J 14-B: 

K222 = V221 F236 K224 + GND 
32 J 36A: J225: J226: K225: J224: 

--'> !_ r; .. -//... / . c-//""t n c • 
.._, {;::; - T .-";,.1 t ·' -·· 

K22J = J904 -t V221 F239 K 2. 25 @ 
32 J36C; J227: J228: K224: IY'I 

K224 = V002 K223 
30 M.24C: F243: K222: 

K225 = K222 V026 
JO M24:>:K223 

K230 = V221 F239 F243 + J903 
32 J29A: 

K231 = GND + V231 F213 
32 J29C: H231: J230: J234: 

K240 = J922 
30 M19A: F300: 

K241 = V003 J004 1553 
JO M19B: K440: 

J14-A: 

KJ20 = J221 V016 F114 F074 K441 + K441 J211 
V016 F098 F07 3 J226 

32 MlOA: J102: J445: 

KJ21 = J901 + V521 
32 MlOC: 1409: 1566: LJ21: J12-W: 

KJ22 = J222 V025 J225 F125 + GND 
32 M11A: J102: J445: 

KJ23 = J902 + V521 
32 MllC: 1408: L322: L514: Jl2- Y 

Q) K420 = V025 J913 J235 + J233 V016 F114 F075 K441 + 
... K441 J221 F114 F072 V016 1403 
:3 MO~A~J1c::.J44S 
K421 = J901 + J221 V013 F114 F075 + J446 V013 
33 M09C: 1555: L421: J 12-X: 

K440 = K241 J913 + J231 V026 F123 + J233 F114 
F059 V026 + K 441 

24 LlJC: K441: J441: 

K441 = K440 + V521 F059 F099 + F123 1402 V036 
J224 d.Z-7? ~ ,;:'4'./5 VC'46 -,'- :./90.2 0 

15 M20: 1855: K320: K320: K420: K420: 

K442 = \!902 J401 K523 
JO M19C: 

f""'i\ K443 = V221 
\!:!.J 30 M19D: J 106: K441: 

K522 = K812 K802 KBOl J445 Ks'2s 
30 M18A: V521: 

K523 = K801 K802 K811 
30 M18B: K442: 

17 

K440: L330: 



K524 = J444 V902 
30 Ml8C: 

KS25 = VS21 
·30 M18D: KS22: 

KSOO - K803 NSOO 
(j/)31 MOlA: K803: )(SOI 

K801 • K803 N800 
31 MOlC: KS22: KS23: K802: VS21: V903: 

K802 = N801 K801 
31 M02A: KS22: K523: K800: V901: V902: 

®
K803 =- N801 K800 
31 M02C: K801: K810: K811:x.so• 

K810 = K803 N800 K812 
31 M03A: K813: V521: 

K811 = K803 N800 K813 
31 MOJC: K523: K812: 

K812 = N801 KBll 
31 M04A: K522: K810: 

@ K813 .= N801 K810 
31 M04C: K811: V901: 

K850 = M850 
30 D24A: 1851: 

K851 = 1850 
JO 024.G: 1851: 

K852 = Y851 1851 + GND 
32 D27A: 

K853 = J903 + K855 V013 
32 D27C: K854: 

V902: V903: X512: 

V901: 

V521: V903: 

V902: X512: JtSOI 

lj:i\ K654 = VOOl K853 1857 J002 
\!..:..' 31 D28A: 1852: 1865: K858: K8~0 

r.:;\ K855 = 1859 
~ 31 D28C: K853: :t 87 3 

K856 = J004 V006 1519 XS05 + 1599 1589 
32 D29A: 

K857 = 1874 + V013 K659 
32 D29C: K858: 

K85e = K854 K857 1857 V002 J002 
31 OJOA: 1852: 1667: K860: 

r.:i\K859 = 1659 
\.!.:) 31 OJOC: K857: I 87 3 

18 
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@K860 = K858 M851 1857 VOOJ J002 
31 031A: 1852: 1865: 1867: 

K861 = 1859 
31 031C: 

@ K862 = K860 M852 1857 V004 J002 
JO 024C: 1056: 1852: 

K863 = 1859 
30 0240: P252: 

© K864 = v:o? 18S2. 1'" Fl25 
32 C38A: 

K865 = J902 + F271 V022 JOOS 
32 C 38C: 1854: 

K900 = V902 M900 K905 + GND 
32 M23A: JlOO: JlOl: 1361: 

K901 = K905 V901 + J107 V046 
@ 32 M23C: K904: J12- d: 

Q) K902 = V902 M901 K905 JI 04 
30 M24A: JlOO: JlOl: 

K903 = V002 
30 M24B: K904: 

K904 = M902 + K901 K903 
32 M24A: 

r.\K905 = JlOO voot + GND 

K854 
K862: 

I.B73 

\V32 M25C: HOOO: K900: K901: K902: 

LOOO - 1413 ZOO I 
69 137 A: J02-A: 

LOlO = 1413 Z 0 II 
69 1378: J02-8: 

L020 - 1412 Z021 
69 137C: J02-C: 

L030 = 1412 Z 031 
69 138A: J02-D 

L040 = 1412 Z 041 
69 138C: J02-E: 

LOSO = 1412 Z051 
69 138C: J02-F: 

LOGO = 1407 
69 139A; J02-H: 

p 



L070 - l405 
69 1398: J02-J: 

LOSO • 0021 1410 
69 139C: J02-K: 

L090 = 0031 l410 
69 140A: J02-L: 

LlOO • C041 1410 
69 1408: J02-M: 

LUO • 0051 1410 
69 140C : J02- N: 

L321 "" KJ21 
69 M138: J02-R: 

@ L322 • K323 
69 M12A: J02-T: t~3C.~: 

L323 =- J902 
69 M12E: J02-U: 

L330 '"' K441 
69 M12C: JOl-Y: 

© L331 = J913 
69 MlJA: JOl-Z: JD3-~ 

L421 .. K421 
69 M13C: JOl-S: 

L500 = X701 1560 + 1561 1004 
67 M35A: J04-A: 

L510 == X711 1560 + 1561 1014 
67 M35B: J04-B: 

L512 = 1558 
69 027A: J04-R: 

L513 = 1556 
69 0278: J03-S: 

® L514 "" 158~ K323 
69 C27C: J04-T: 

LS15 = J904 
69 M39E: J04-U: 

L520 ""' X721 1560 + 1561 1024 
67 M35C: J04-C: 

L530 = X7 31 1560 + 1561 1034 
67 M36A: J04-D: 

L540 = X741 1560 + 1561 1044 
67 M36B: J04-E: 

LSSO = X7 51 1560 + 1561 1054 
67 M36C: J04- F: 

L560 • X761 1560 + 1561 1407 
67 M37 A: J04-H: 

LS70 =- X771 1560 + 1561 1405. 
67 M37B: J04-J: 

L580 ... 1562 0021 
69 M38A: J04-K: 

L590 ... 1562 0031 
69 M38B: J04-L: 

L600 ""' 1562 0041 
69 M38C: J04-M: 

L610 = 1562 COS! 
69 M39A: J04-N: 

MOOO = JOl-A 
68 · H33A: 1001: 

MOlO = JOl-8 
68 H33B: 1011: 

M020 = JOl-C 
68 H33C: 1021: 

MOJO = JOl-0 
68 H34A: 1031: 

M040 = JOl-E 
68 H34B: 1041: 

f;'\M050 = JOl-F 
~ 68 H34C: !051: 

M060 = JOl-H 
68 H35A: 1061: 

M070 = J01-J 
68 H35B: 1071: 
7> 
~ M330 = J02-S . 
\!:J68 Ml 7 A: J404: XSZ.O 

M420 = JOl-R 
68 M17B: J402: 

M424 = J01-V 
68 Ml 7C: J400: 

MSOO = J03-A 
68 M32A: 1001: X700: 

M510 = J03-B 
68 MJ2B: 1011: X710: 

M3 2 2. -= U 'l 2. 
6S H35C: XS 17: ~5ZO 

t \ 



~ {:-- c .,./· ':.?. r.,. !"-.. t-· 
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M512 • J04-S M908 = Jl4-M 
68 026A: 1586: J404: 68 Ll98: J914: J905: 

MSlJ "" JOJ-R M909 = J14-L 
68 C26S: 1570: 1584: 68 L39C: J915: 

MS14 - JOJ-V NOOO • COOO 
68 026C: 1598: J400: 21 107A: HOOO: H002: H004: H006: 

Q) M520 = J03-C 
68 M32C: 1021: X720: 

Q) NOOl = COOl 
21 107C: HOOl: HOOJ: HOOS: H007: V012: 

M530 - JOJ-D NOOS = COOS 
68 MJJA: 1031: X730: 21 J20A: H201: H211: H221: H22J: 

M540 - JOJ-E N210 = N212 
68 MJJB: I041: X740: 11 840: A101: Alll: A121: A131: A141: 

A151: A161: A171: 
MSSO '"" JOJ-F 
68 M3JC: 1051: X750: N212 = JOOS VOOl F332 

20 A40A: N210: 
M560 ... JOJ-H 
68 M34A: 1061: X760: N230. = N232 

11 829: AlOO: AllO: A120: A130: A140: 
M570 - JOJ-J AlSO: A160: A170: 
68 M34B: !071: X770: 

N232 = F 332 V003 JOlO 
M850 = P8Ml-A ( J 14-N) 20 A40B: N230: 
68 D23A: 1850: KBSO: 

N240 = N244 
M851 = J02Y J04Y 11 834: A140: A141: Al SO: A151: A160: 
68 0238: K860: A161: A170: A171: 

M852 = J02Z J04Z N241 = N244 
68 D23C: K862: 11 835: AlOO: AlOl: AllO: Alll: A120: 

A121: A130: A131: 
M900 = J14-H 
68 M22A: K900: N244 = JOOS V004 F 332 F322 

20 A40C: N240: N241: 
M901 = J14-E 
66 M228: K902: N800 = C002 

21 MOSA: K800: K801: K810: K811: 
M902 = J14-F 
68 M22C: K904: N801 = C003 

21 MOSC: K802: K803: K812: K813: 
M903 - J14-K 
68 M34C: J912: 0 0000 = 1004 w164 

30 H36A: 

® 
M904 = J14-J 
87 M29A: J900: J930: 0001 = W164 ZOOO 

30 H36B: 1406: 

® M905 = J12-Z 
87 M29B: J905: 0010 -= 1014 Wl64 

JO H36C: 

® M906 "" J13-P 
81 M29C: J907: 0011 '"" W164 ZOlO 

30 H36D: 1404: 
M907 = J15-P 
68 L39A: J908: 0020 = 1024 W162 

30 H37A: 



0021 .. W162 Z020 
JO H37B: LOSO: L580: 

0030 - 1034 W162 
JO H37C: 

Q) 0031 • W162 Z030 
30 H370: L090: L590: 

0040 = 1044 W162 
JO H38A: 

0041 -= W162 Z040 
JO H38B: LlOO: L600: 

0050 = 1054 W162 
JO H38C: 

0051 = W162 Z050 
JO H380: LllO: L610: 

POOO = P203 + P002 WOOO + AlOl W460 
33 D02A: P003: P201: P204: 

POOl = AlOO W460 + wooo P003 + J909 
33 002C: P002: SOOO: Jl0-8: 

P002 = POOl W070 
30 DOJA: POOO: P004·: 

P003 = POOO W070 
30 0038: POOl: P02S: 

P004 = P002 
11 010: • POlO: POll: P020: P021: P030: 

P031: 

F 010 = P.213 + P012 WOOO P004 + Al 11 W460 
33 D04A: P013: P211: P214: 

POll = AllO W460 + P004 WOOO P013 + J909 
33 004C: P012: SOlO: J 10-E: 

P012 = POl 1 W070 
30 D03C: POlO: P014: 

P013 = POlO W070 
30 0030: POU: P02S: 

P014 = P012 
21 OllA: P020: P021: P030: POJl: 

P020 = P223 + P022 P014 WOOO P004 + A121 W460 
33 007A: P023: P221: P224: 

P021 = W460 A120 + P004 WOOO P014 P023 + J909 
33 007C: P022: S020: JlO-J: 

P022 = P021 W070 
30 008A: P020: P024: 

21 

P023 = P020 W070 
30 0088: P021: P025: 

P024 = P022 
20 012A: POJO: POJ 1: 

P025 :. P003 P023 P033 P013 
20 0128: W003: WOOS: 

J 

POJO = P233 + P014 P004 WOOO P024 P032 + A131 
W460 

JJ 009A: P033: P231: P 234: 

P031 = AlJO W460 + P014 P004 P033 WOOO P024 + 
J 909 

33 009C: P032: SOJO: JlO-M: 

P032 = P031 W070 
JO ooac: POJO: 

P033 = P030 W070 
30 0080: P02S: P031: 

P040 = P243 + P042 WOOJ + A141 W462 
33 DlSA: P043: P241: P244: 

P041 = A140 W462 + W003 P043 + J909 
33 OlSC: P042: S040: Jll-8: 

P042 = P041 W072 
30 016A: P040: P044: 

P043 = P040 W072 
30 0168: P041: POSS: 

P044 = P042 
11 D 13: POSO: POSl: P060: P061: P070: 

P071: 

POSO = P253 + P052 P044 WOOJ + A151 W462 
33 017A: P053: P251: P254: 

P051 = AlSO W462 + WOOJ P044 POSJ + J909 
33 017C: P052: SOSO: Jll-E: 

P052 = POS 1 W072 
30 D16C: POSO: P054: 

P053 = POSO W072 
30 0160: P051: POSS: 

POS4 = P052 
21 OllC: P060: P'J61: P070: P071: 

POSS = P063 P07 3 P043 POSJ 
20 012C: WOOS: 

P060 = P263 + P062 P044 W003 P054 + Al61 W462 
33 020A: P063: P261: P264: 

P061 = A160 W462 + P054 P044 WOOJ P063 + J909 
33 020C: P062: S060: J 11-J: 



' * 
P062 • P061 W072 
30 021A: POGO: POG4: 

POG3 = POGO W072 
30 0218: POSS: P061: 

P064 = P062 
20 0120: P070: P071: 

P070 = P273 + POS4 P0?2 P044 W003 P064 + Al 71 
W462 

33 022A: P073: P271: P274: 

P071 =- Al 70 W462 + POG4 W003 P044 P07 3 P054 + 
J 909 

33 022C: P072: 8070: Jll-M: 

P072 = P071 W072 
30 021C: P070: 

P07 3 = P070 W072 
JO 0210: POSS: P071: 

P 100 = P283 + P 102 WOOS + W4G4 1303 
33 C24A: P103: P281: P284: • 

PlOl = W464 1302 + WOOS P103 + J910 
33 C24C: P102: 5100: Jll-R: 

P102 = W073 PlOl 
30 C2SA: PlOO: P104: 

P103 = W073 PlOO 
30 C250: PlOl: P12S: 

P104 = P102 
21 C34A: PllO: Plll: P120: P121: 

P110 = P293 + P112 WOOS P104 + W464 1313 
3.) C26A: P113: P291: P294: 

P111 = W464 1312 + P104 WOOS P113 + J910 
33 C26C: P112: 5110: Jll-U: 

P112 = Plll W073 
30 C2SC: PllO: P114: 

P113 = PllO W073 
30 C2SD: Plll: P12S: 

P114 = P112 
20 C33A: P120: P121: 

PJ20 = P303 + P122 P104 WOOS P114 + W4G4 1323 
33 C30A: P123: P301: P304: 

P121 = W464 1322 + P114 WOOS P104 P123 + J910 
33 C30C: P122: 5120: Jll-W: 

P122 = P121 W073 
30 C31A: P120: 

• 



' 

P123 • P120 W07 3 
30 C318: P121: P12S: 

P124 = P125 
20 C338: P130: P131: 

P125 '"" P103 P123 P113 
20 C33C: P124: 

Q) P 130 = P 313 + P 132 WOOS P 124 + W464 1333 
33 C32A: P133: P311: · P314: 

P131 = W464 1332 + P124 WOOS P133 + J910 
33 CJ2C: P132: 8130: Jll-X: 

P132 - P131 W073 
30 C31C: P130: 

P133 ... P130 W073 
30 C31D: PlJl: 

P200 = W801 P204 
JO E02A: 

P201 = POOO W801 
JO E02B: P202: 

P202 = P201 W811 
20 ElOA: P20J: 

P203 = PBPl-A (Jl5-A) P202 
20 El OB: POOO: 

P204 == POOO 
20 E04A: P200: 

P 210 =0 W801 P214 
30 E02C 

P211 = POlO W801 
30 E02D: P212: 

P212 = P211 W811 
20 ElOC: P213: 

Q)P213 = PBPZ. -A (J15-B) P212 
20 ElOD: POlO: 

P 214 = POlO 
20 E04B: P210: 

P220 = W801 P224 
JO E03A: 

P221 = P020 W801 
JO E038: P222: 

P222 = P221 W811 
20 EllA: P223: 

23 

P223 = PBP3-A (JlS-C) P222 
20 EllB: P020: 

P224 = P020 
20 E04C: P220: 

• P230 = W801 P234 
30 E03C: 

P231 "" P030 W801 
30 E03D: P232: 

P232 = P231 W811 + 1865 1872 
22 E12A: P233: 

P 2J3 ... PBP4- A (JlS-0) P232 
20 EllC: POJO: 

P 234 == POJO 
20 E040: P2 30: 

P240 = W803 P 244 
30 E064: 

P241 = P040 W803 
30 E06B: P242: 

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

P243 = PBPS-A (JlS-E) P242 
20 EllD: P040: 

P244 = P040 
20 E08A: P240: 

P250 = W803 P254 
30 E.06C: 

P251 = POSO W803 
30 E06D: P252: 

P252 = P251 W811 -j K863 1872 
22 E13A: P253: 

P2SJ = PCP6-A (J15-F) P252 
20 E14A: POSO: 

P254 = POSO 
20 E08B: P250: 

P260 = W803 P264 
30 E07A: 

P261 = P060 W803 
30 E07B: P262: 

P262 = P261 W811 
20 E14B: P263: 

J 



-
P263 = PBP7-A (JlS-H) P262 
20 El4C: P060: 

P264 = P060 
20 E08C: P260: 

P270 = W803 P274 
30 E07C: 

P271 = P070 W803 
JO E07D: P272: 

P272 = P271 W811 
20 E14D: P273: 

P273 = PBP8-A (JlS-J) P272 
20 ElSA: P070: 

P274 = P070 
20 EOBD: P270: 

P2ao = waos P284 
30 E18A: 

P281 = PlOO WSOS 
30 E18B: P282: 

P282 = P281 W813 
20 E21A: P283: 

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

P284 = PlOO 
20 E20A: P280: 

P290 = W805 P294 
30 E18C: 

P291 = PllO W805 
30 E18D: P292: 

P292 = P291 W813 
20 E21C: P293: 

P293 = PBP10-A ( J15-U P292 
20 E21D: PllO: 

P294 = PllO 
20 E20B: P290: 

P 300 = W805 P 304 
30 E19A: 

P301 • P120 WSOS 
30 E19B: P302: 

P302 = P301 W813 
20 E22A: P303: 

lj\P303 = PBPll-A (J15-M) P302 
~20 E228: P120: 

24 

P304 = P120 
20 E20C: P300: 

p310 = waos P314 
30 E19C: 

P311 = P130 W805 
30 E19D: P312: 

P312 = P311 W813 
20 E22C: P313: 

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

P314 = P130 
20 E20D: P310: 

aooo = AOOO W210 + A070 W212 
22 A12A: EOOO: UOOO: 

0010 = W214 + AO!O W210 + Aooo' W212 
23 A13A: EOlO: UOlO: 

0020 == W214 + A020 W210 + AOlO W212 
23 A13C: E020: U020: 

0030 = W214 + A030 W210 + A020 W212 
23 A14A: E030: U030: 

0040 = W214 + A040 W210 + A030 W212 
23 A14C: E040: U040: 

ooso = W214 + AOSO W210 + A040 W212 
23 AlSA: EOSO: UOSO: 

0060 = W214 + A060 W210 -r AOSO W212 
23 AlSC: E060: U060: 

0070 = W214 + A070 W210 + A060 W212 
23 A16A: E070: U070: 

ROOO = W204 AOOO + W200 2001 + W202 
24 A04A: EOOO: UOOO: 

ROlO = W204 AOlO + W200 2011 + W202 
24 A04C: EOlO: UOlO: 

R020 = W204 A020 + W200 2021 + W202 
24 AOSA: E020: U020: 

ROJO = W204 A030 + W200 2031 + W202 
24 AOSC: E030: U030: 

R040 = W204 A042 + W200 2041 + W202 
24 A06A: E040: U040: 

2000 + GND 

2010 + W208 

2020 + W208 

2030 + W208 

2040 + W208 



ROSO = W204 A052 + W200 2051 + W202 2050 
Q) 24 A06C: EOSO: UOSO: 

R060 == W204 A062 + W200 2061 + W202 2060 
24 A07A: E060: U060: 

R070 = W204 A072 + W200 2071 + W202 2070 
24 A07C: E070: U070: 

8000 = W052 POOl + wos4 1006 + A003 W056 
33 E27A: T101: 

8001 = W021 + GNO + GNO 
33 E27C: TlOO: . 

8010 = W052 POll + W054 1016 + A013 WOS6 
33 E29A: T103: 

8011 = W021 + GNO + GNO 
33 E29C: T102: 

8020 = W052 P021 + W054 1026 + A023 W056 
33 E30A: T105: 

8021 = W021 + GNO + GNO 
33 E30C: T104: 

SOJO == W052 P031 + WOS4 1036 + A033 WOS6 
33 E32A: TOOl: 

8031 = W021 + GNO + GNO 
33 E32C: TOCO: 

5040 = WOS2 P041 + W054 1046 + A043 WOS6 
33 E33A: T003: 

5041 = W021 + GNO + GNO 
33 E33C: T002: 

SOSO = W052 P051 + W054 1056 + AOS3 WOS6 
33 E35A: TOOS: 

5051 = W021 + GND + GNO 
33 E3SC: T004: 

5060 = W052 P061 + W054 1066 + A063 WOS6 
33 E36A: T301: T303: 

5061 = W021 + GNO + GNO 
33 E36C: T300: T302: 

S070 = WOS2 P071 + W054 1076 + A073 WOS6 
33 EJSA: T302: T303: 

5071 = W021 + GNO + GND 
33 E38C: T300: T301: 

s 100 ... woso p 101 + 1303 wos 1 
32 F37A: T201: T203: 

+ W208 

+ W208 

+ W208 

25 

Q) 

8101 = W020 + GNO 
32 F37C: T200: T202: 

8110 = W050 P111 + 1313 WOSl 
32 F 38A: T202: T203: 

8111 = W020 + GNO 
-32 F38C: T200: T201: 

8120 = WOSO P121 + 1323 WOSl 
32 E39A: T305: T307: 

8121 = W020 + GNO 
32 F 39C: T304: TJ06: 

5130 = W050 P131 + 1333 WOSl 
32 F40A: T204: T207: 

8131 = W020 + GND 
32 F40C: T20S: T206: 

TOOO = J563 + S031 
53 F24A: 0000: 0002: 0004: 0006: 

TOO! =- J562 + SOJO 
53 F24C: 0001: 0003: 0005: 0007: 

T002 = J562 + 8041 
53 F25A: 0000: 0001: 0004: 0005: 

T003 = JS62 + 8040 
53 F2SC: 0002: D003: 0006: 0007: 

T004 = JS62 + SOS! 
53 F26A: 0000: 0001: 0002: 0003: 

TOOS = J562 + SOSO 
53 F26C: 0004: 0005: 0006: 8007: 

TlOO = KlOO + SOOl 
53 F21A: 0100: 0102: 0104: 0106: 

TlOJ = KlOO + SOOD 
53 F21C: 0101: 0103: 0105: 0107: 

T102 = J563 + 8011 
53 F22A: 0100: 0101: 0104: 0105: 

T103 = JS63 + 8010 
53 F22C: 0102: 0103: 0106: 0107: 

T104 = JS6J + S021 
53 F23A: 0100: 0101: 0102: 0103: 

J 

T105 = JS63 + 8020 
53 F23C: 0104: 0105: 0106: 0107 :" 

. T 2 00 = 8 1O1 + s 111 
53 F17A: GOOO: GOOO: G004: G004: 



-_,, {; ... ~ ~f ,,,.. \. ....,0 J ,....,L, ''""" .. I G 
·' #',. ~""(...,' ... ,. ,,..-

J 

*' T201 -= 5100 + 51U Q) 1'SOS '"" JS6S + !OS4 l 
4 

S3 Fl7C: GOO!: GOO!: GOOS: GOOS: 53 F31C: G205: 

T202 = 5101 + 5 UO Q) TS06 = JS6S + 1064 
S3 F18A: G002: G002: G006: G006: 53 F32A: G206: 

T203 "" 5100 + 5110 Q) TSO? = J565 + 1074 
SJ F18C: G003: G003: G007: GOO?: 5J FJ2C: G207: 

T204 = K120 + S 1J1 UOOO -= ROOO + 0000 
S3 F19A: GOOO: GOO!': G002: G003: 22 A17A: EOOO: E300: ESOl.: ES02: 

Q) T205 • K120 + 5130 UOlO • ROlO + 0010 
s3 F19c: G004: Go·os: G006: G007: 22 A17C: EOlO: E300: ES02: 

T206 • KUO + 5131 U020 • R020 + 0020 
SJ F20A: GOOO: GOOl: G002: G003: 22 A20A: E020: E300: 

T207 • KUO + 5130 U030 • ROJO + 0030 
53 F20C: G004: GOOS: G006: G007: 22 A20C: E030: E301: ES04: ESOS: 

T300 = 5071 + 5061 U040 = R040 + 0040 
53 G21A: GlOO: GlOO: G104: Gl04: 22 A24A: E040: E301: ESOS: 

T301 = 5071 + 5060 UOSO = ROSO + 0050 
SJ G21C: GlOl: GlOl: GlOS: G105: 22 A24C: EOSO: E301: 

T302 .= 5070 + 5061 U060 = R060 + 0060 
S3 G22A: G102: G102: G106: G106: 22 A27A: E060: E302: E507: 

T303 = 5070 + 5060 U070 = R070 + 0060 
S3 G22C: G103: GlOJ: G107: G107: 22 A27C: E070: E302: 

T304 = K120 + 5121 VOOO = HOOO + C 000 
53 G23A: GlOO: GlOl: G102: G103: 12 I02: HOOl: K002: KOOJ: K012: K013: 

K140: X516: 
TJOS = K120 + 5120 
53 G23C: Gl04: GlOS: G106: G107: Q) VOOl = H001 + COOl 

12 !OS: H002: 1860: 1860: K854: N212: 
T306 = KllO + 5121 X504: K 5o5 
SJ G24A: GlOO: G101: G102: GlOJ: 

V002 = H002 + COOO 
TJ07 = KllO + 5120 12 109: HOOJ: K224: K858: K90J: 
5J G24C: G104: GlOS: G106: G107: W02J: W376: XS07: 

TSOO = K 130 + 1004 VOOJ = HOOJ + COO! 
SJ F29A: G200: 12 112: FJOO: H004: 1871: K140: K860: 

N232: W810: K241: 
Q)TSOl = K130 + 1014 

Q) V004 = H004 + C 000 SJ F29C: G201: 
22 114C: HOOS: K862: N244: X503 

TS02 = K 130 + 1024 
SJ FJOA: GZ02: VOOS = HOOS + C001 

12 117: H006: KOOO: KOOl: K010: KOll: 
T503 = J565 + 1034 KlU: f313 . 
5J FJOC: G203: 

VJ V006 = H006 + COOO 
Q) T504 = J565 + 1044 12 12J: F311: 1861: H007: KlOO: K140: 

53 FJlA: G204: F302~ K856: K130: 

26 



V007 • H007 + COO! 
22 128A: F301: HOOO: 1i;. SH 

VOlO • HOOO + C002 
22 103A: W102: KllO: K120: 1581: 

@) V012 • H002 + J003 + N 001 YC ! 2 + 1554 
o 14 110: ZOOO: ZOlO: 2020: Z030: Z040: 

ZOSO: Z060: Z070: 

V013 • H003 + J003 + C003 
13 113: F310: K421: K421: K853: K857: 

W028: 

VOlS - HOOS + JOOO + C003 
13 118: F304: F304: F305: F30S: 

F30S: F306: W058: 

V016 .. H006 + J009 + C002 
13 124: H201: H211: H221: H231: K320: 

K320: K420: K420: 

II\ VOl 7 = H007 + J009 + C003 
\::V13 129: F301: K121: Kl31: XS13: 

V022 = H002 + C004 + GND 
23 L 29C: 1573: K865: X514: 

V023 =. H003 + C007 
22 114A: XSOO: XSOO: X508: XS10: 

V02S = HOOS + J006 + C003 
13 119: K322: K420: F280: XS02: J90S: 

F324: 
@) V026 = H006 + J009 + G ND 

13 12S: F32S: F326: F327: F328: 
F323: K225: K440: K440: 

V032 = H002 
20 BllB: F300: 

® G VOJS = HOOS + J012 + GND 
23 120A: F 323: 

V036 = H006 + J009 + C002 
13 126: F329: K441: IS79: 1579: 18S8: 

KlOl: X506: XS06: 

V046 = H006 + J009 + CC04 
23 120C: K441: K901: F323: 

V201 = H201 + COOS 
2 2 J 16A : K 201 : K 210 : 

V211 ., H211 + COOS 
22 J16C: K211: K220: 

21 

V221 = H221 + COOS 
12 J2S: K210: K221: K222: K22J: K2JO: 

K44J: 

V231 = H231 + COOS 
• 22 J31A: K200: K210: K220: K231: 

VS21 = K801 + K810 + K812 + KS22 + X503 + X513 
16 M21: HOOO: K321: K323: K441: K525: 

@ V901 = K802 + K81 l + K813 
23 M06A: K901: X519: 

Q)V902 = K802 + K810 + K813 
13 M07: IS79: K442: KS24: K900: K902: 

V903 = K801 + K810 + K812 
13 MOS: HOOO: HOOO: XS02: xsos: XS18: 

Q) WOOO = FJOO 
11 001: POOO: POOl: PO IJ: POll: P020: 

P·nt: POJO: P031: 

W003 = FJOO + P02S 
12 014: P040: P041: POSO: POSl: P060: 

P061: P070: P071: 

WOOS = P025 + F300 + POSS 
13 C27: PlOO: p 101: PllO: p 111: p 120: 

p 121: P130: p 131: 

W020 = W023 
21 037A: 5101: 5111: 5121: 5131: 

W021 = W02J 
11 E26: 5001: 5011: 5021: 5031: S041: 

5051: S051: S071: 

W023 = JOO! V002 FJOJ 
20 El SO: W020: W021: 

W024 = W028 
11 NOS: V900: X901: X910: X911: X920: 

X921: X930: X931: 

W027 = 1501 + W028 + 1504 
13 N24: X980: X981: X990: X991: 

W028 = 1593 V013 
21 N04A: W024: W027: WOJO: 

W030 = W028 + 1501 ~ 

12 Nl 7: X940: X941: X950: X951: X960: 
X961: X970: X9 71: 



WOSO -= F302 
21 038A: 5100: 5110: 5120: 5130: 

WOSl = F305 
21 038C: 5100: 5110: 5120: 5130: 

WOS2 = F302 
11 E23: 5000: 5010: 5020: 5030: 5040: 

SOSO: 5060: 5070: 

wos4 - F304 wos0 1061 
11 E24: 5000: soio: so20: 5030: 5040: 

SOSO: 5060: 5070: 

W056 - F306 
11 E25: 5000: 5010: 5020: 5030: 5040: 

wos0 - vo1s 1s93 
20 El SC: W054: 

W070 = F301 

5050: 5060: 5070: 

11 DOS: P002: P003: P012: POl3: P022: 
P023: P032: P033: 

W072 = FJ01 
11 018: P042: P043: P052: POSJ: P062: 

P063: P072: P073: 

W073 = F301 
11 C29: P102: P103: P112: P113: P122: 

P123: P132: P133: 

W100 = W102 J907 
11 G33: ZOO!: Z011: Z021: Z031: Z041: 

ZOSl: Z061: Z071: 

W102 = VOlO J031 W325 
21 H22A: WlOO: 

Wl 10 - 1554 + 1852 
12 035: I006: 1016: I026: 

IOS6: 

W112 = XS04 
11 036: 1006: 1016: 1026: 

1056: 

W122 = F331 F308 
11 G31: 1001: 1011: 1021: 

1051: 

W124 = J914 F200 
11 G32: 1001: 1011: 1021: 

1051: 

1036: 1046: 
1066: 1076: 

1036: 1046: 
1066: I076: 

1031: 1041: 
1061: 1071: 

1031: I041: 
1061: 1071: 

28 

0 

J 

W130 = J923 F310 J921 
11 K10: FOOl: FOll: F021: FOJl: F041: 

F051: FlOl: Flll: 

W160 - F311 
11 Kll: FOOO: FOlO: F020: FOJO: F040: 

F050: FlOO: FllO: 

W162 =- FJ13 
11 131: 0020: 0021: 0030: 0031: 0040: 

0041: 0050: 0051: 

W164 = F31J 
21 IJ2A: 0000: 0001: 0010: 0011: 

Q)W200 • F316 
11 AOl: ROOO: ROlO: R020: ROJO: R040: 

ROSO: R060: 'R070: 

lt\W202 • F315 
~11 A02: ROOO: FOlO: "R..020: 'ROJO: R040: 

ROSO: R060: 'R 070: 

!"'";\ W204 = FJ18 
~ 11 AOJ: ROOO; R010: 1'.(020: ROJO: R040: 

ROSO: R060: >=(070: 

W208 = F317 
11 A08: ROlO: ROZO: R030: R040: ROSO: 

R060: R070: 

Q) W210 = F319 
11 A09: 0000: 0010: 0020: 0030: 0040: 

0050: 0060: 0070: 

~W212 ~ F320 
\:::.111 AlO 0000 0010 0020: 0030: 0040: 

0050: 0060: 0070: 

W214 = FJ21 
11 All 0010: 0020: 0030: 0040: 0050: 

0060:. 0070: 

W250 = F323 
11 822: A040: A041: A050: A051: A06d: 

A061: A070: A071: 

W252 = F323 
011 808: 1200: 1202: 1204: 1206: 1208: 

1210: 1212: 1214: 

W260 = F328 
11 823: A040: A041: AOSO: AOSl: -A060: 

A061: A070: A071: 

W262 = F328 
11 809: 1200: 1202: 1204: 1206: 1208: 

1210: 1212: 1214: 



.:;;; bo Lf- ·~- -'...-~o • ,,J (.1 (_./ 

·~ 

~r-· 
J 

~' " W264 ... F325 W370 = W376 
11 810: 1200: 1202: 1204: 1206: 1208: 11 NOS:· X902: X903: X912: X913: X922: 

1210: 1212: 1214: X923: X932: X933: 

W266 ... F326 W374 = W376 
11 N07: X900: X901: X910: X911: X920: .11 N19: X942: X943: X952: X953: X962: 

X921: X930: X931: X963: X972: X973: 

W268 =- F326 W375 = W376 
11 N18: X940: X941: ,X950: X951: X960: 21 N28A: X982: X983: X992: X993: 

X961: X970: X971: 
W376 = 1593 J002 V002 

W269 • F326 21 N28C: W370: W374: W375: 

21: N20C: X980: X981: X990: X991: 
W460 = F329 

W320 - F307 11 006: POOO: POOl: POlO: POll: P020: 
11 G34: 1002: 1012: 1022: 1032: 1042: P021: P030: P031: 

1052: 1062: 1072: 
W462 = F329 

WJ23 - J914 F200 F331 F308 11 019: P040: P041: POSO: POSl: P060: 
11 H24: 1002: 1012: 1022: 1032: 1042: P061: P070: P071: 

1052: 1062: 1072: 
W464 = F329 

W325 .. 1554 11 C28: PlOO: P101: PllO: Plll: P120: 
21 H22C: W326: W102: P121: P130: P131: 

W326 = W325 WBOO = JOO! 1852 
11 H23; 1004: 1014: 1024: 1034: 1044: 21 E09A: W801: W803: W805: 

1054: 1064: 1074: 
W801 = waoo 

W327 = 1554 11 E01: P200: P201: P210: P211: P220: 
11 E39: 1004: 1014: 1024: 1034: 1044: P221: P230: P231: 

1054: 1064: 1074: 
W803 = W800 

W360 = F327 11 EOS: P240: P241: P250: P251: P260: 
21 028A: X800: X801: X810: X811: X820: P261: P270: P271: 

WJ61 ""' F327 wao5 = waoo 
21 028C: X821: X830: X831: X840: X841: 11 El 7: P280: P281 P290: P291: PJOO: 

P301: P310: P311: 
W362 = F327 
21 032A: X850: X851: X860: X861: X870: W810 = V003 JOOS F271 FlOl 

20 E15B: W811: W8,12: 
W363 = F327 
21 032C: X871: X880: X881: X890: X891: W811 = W810 

11 E16: P202: P212: P222: P232: P242: 
W364 = F324 1369 + 1354 P252: P262: P272: 
12 C03: XOOO: XOOl: XOlO: XOll: X020: 

X021: X030: X031: W813 = W810 
21 E09C: P282: P292: P302: P312: 

W366 = F324 1369 + 1356 
12 C13: XlOO: XlOl: XllO: X111: X120: Q) XOOO = W364 1300 

X121: X130: X131: 30 COlA: 

W368 = F324 1369 + 1358 F210 XOOl = W364 1301 

12 C20: X200: X201: X210: X211: X220: 30 COlB: 1302: 

X221: X230: X231: 

29 



XOlO = W364 13l0 
30 COlC: 

XOll = W364 1311 
3 0 C 01 D : 1312 : 

X020 = W364 1320 
30 C02A: 

X021 = W364 1321 
30 C02B: 1322: 

X030 = W364 1330 
30 C02C: 

X031 ... W364 1331 
30 C02D: 1332: 

XlOO = W366 1300 
30 CllA: 

Q) XlOl = W366 1301 
3 O C 11 B : 13 O 2 : 

XllO == W366 1310 
30 CllC: 

Xlll = W366 1311 
30 CllD: 1312: 

X120 = W366 1320 
JO C12A: 

X121 = W366 1321 
30 C12B: 1322: 

X130 = W366 1330 
30 C12C: 

X131 = W366 1331 
JO C12D: 1332: 

X200 = W368 1300 
JO C18A: 

X201 = W368 1301 
30 C18B: 1302: 

X210 = W368 1310 
30 C18C: 

X211 = W368 1311 
30 C18D: 1312: 

X220 = W368 1320 
30 C19A: 

X221 • W368 1321 
30 C19B: 1322: 

X230 • W368 1330 
30 C19C: 

X231 • W368 1331 
30 C19D: 1332: 

® xsoo = F'O;B: ,coqq:von: JZ~Z~Ioo7 +-I554 

'32 OOlA:" XS02: XS18: X502: 

Vo'Z.3 J.= · 

® (jj) XSOl = 1580 + ~BDO K803 K 813 XSIB ISB 7 ~FSOO XSl-5 
. 3 2 001 c : 15 5 9 : 15 5 5 : J l .O 3 

® X502 = V903 X513 X500 + X500 1550 V025 1551 1517 
J2 002A: H221: H231: X505: X513: 

X503 = 1580 + V004 J007 
32 002C: HOOO: 1590: V521: 

X504 = VOOl X503 
Jl 003A: 1554: IS93: J234: 

XSOS = X502 V903 
31 003C: F205: F305: (553: 

X506 = V036 F 502 + V036 IS93 
32 008A: 

® X507 = l.$52. .+ IS93 V002 
32 008C: 155S: IS70: IS59: 

X508 = X510 V023 F502 J007 
Jl OlOA: 15Sl: X510: I. 5 89: 

X504: 

W112: XS19: 

1592: K856 

Q) X509 = IS80 
31 OIOC: ISSI: I 555 :. [ 570: JI 2-V 

XSlO = XS08 V023 FS03 J007 
@ 31 OllA: ISSl: XS08: XS14: 1589: 

30 

XSll = 1580 
Jl 011C: F205: 1559: 1573: 

X512 = K813 XS19 1551 J103 K810 
32 009A: H221: H231: H201: 

X513 = J904 + XS02 VOl 7 
32 009C: HOOO: X502: V521 

X514 ... XSlO FS03 V022 J010 
JO 007C: 

1581: J12-U . 

+ GND 
H211: 



( ><SZ.D.::: 1-S 78 M3Z.2.: M 3 30 
@ ~ 30 KlS(.: xS/7; . 

. ) 
L~g2;:;56'24 

X515 - 1554 
30 0070: XSOl: 

· (f,~516 • G!VD t- 155) vooo 
3Z.. Ol3A 

(F) ® X517 - 1552 ~~u. XSZO 1598 + JCfol 
0@ 32 OJ38 I:.c-S: F208: 

Q) X518 ... V903 1587 X 50C 
31 022A: 1555: 1559: X501: 

XSl 9 "" 1595 V901 X504 . 
31 022C: XS12: 

X700 ... MSOO IS 71 + 1002 15 74 
32 N33A: 1004: 

X701 • 1582 + GND 
32 N33C: LSOO: J 12-A: 

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

X711 ,. 1582 + GND 
32 N34C: L510: J 12-C: 

xno ... · MS20 1s11 + 1022 1574 
32 N35A: 1024: 

X721 "" 1582 + GND 
32 N35C: L520: J12-E: 

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

X731 -= 1582 + GND 
32 N36C: L530: J12-I-!: 

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

X741 = 1582 + GNO 
32 N37C: L540: Jl2-K: 

X750 = MSSO IS 71 + 1052 IS 74 
32 N38A: 1054: 

X751 • 1582 + GNO 
32 N38C: LSSO: Jl2-M: 

X760 = M560 1571 + 1062 1574 
32 N39A: !064: 

X761 = 1582 + GNO 
32 N39C: L560: J 12-P: 

31 

X770 = M570 1571 + 1072 1574 
32 N40A: 1074: 

X771 = 1582 + GND 
32 N40C: L570: J12-S: 

X800 = AOOl .W360 
30 029A: 1510: 

XSOl = A002 W360 
@Jo 029s: r 510: J io-c: 

X810 = AOl l W360 
30 029C: 1510: 

r.\X811 = A012 W360 
~30 0290: 1510: JlO-F: 

X820 = A021 W360 
3 0 03 QA : I 510: 

X821 = A022 W361 
30 030B: 1510: JlO-K 

X830 = A031 W361 
30 030C: 1512: 

X831 = A032 W361 
30 0300: 1512: JlO-N: 

X840 = A043 W361 
30 031A: 1512: 

X841 = A042 W.361 
30 0318: 1512: Jll-C: 

xaso = A053 wJ62 
30 031C: 1512: 

{,'\ XSS 1 = A052 V/3 62 
~30 0310: 1512: Jll-F: 

X860 = A063 W362 
30 033A: 1514: 

X861 = A062 W362 
30 033B: 1514: Jll-K: 

X870 = A073 W362 
30 033C: 1514: 

X871 = A072 W363 
JO 0330: 1514: Jll-N: 

X880 = 1303 W363 
30 034A: 1514: 



X881 = 1302 W363 
30 0348: 15l4: Jll-S: 

X890 = 1313 W36J 
JO 034C: 1516: 

. X891 = 1312 W363 
JO 0340: 1516: Jll-V: 

X900 = X902 W024 J AOOl W266 
32 NOlA: 1006: 1214: 1510: X903: 

X901 = W266 A002 + W024 X903 
32 NOlC: 1212: 1510: X902: JlO-A: 

X902 .. X901 W3 70 
30 N02A: 1500: X900: 

X903 = X900 WJ 70 
30 N028: 1501: X901: 

X910 = X912 1500 W024 + W266 AOll 
32 N03A: 1016: 1210: 1510: X9q: 

X911 = W266 A012 + W024 1500 X913 
32 N03C: 1208: 1510: X912: J 10-D: . 
X912 = X911 W370 
30 N02C: 1532: X910: 

X913 = X910 W3 70 
30 N02D: 1501: X911: 

· X920 = 1532 X922 1500 W024 + A021 W266 
32 N09A: 1026: 1206: 1510: X923: 

X921 = A022 W266 + W024 1500 1532 X923 
32 N09C: 1204: 1510: X922: JlO-H: 

X922 = X921 WJ 70 
30 NlOA: 1503: X920: 

X923 = X920 W3 70 
30 N108: 1501: X921: 

X930 = 1503 X932 1532 1500 W024 + A031 W266 
32 NllA: 1036: 1202: 1512: X933: 

X931 = W266 A032 + W024 1500 1532 X933 1503 
32 NllC: 1200: 1512: X932: JlO-L: 

X932 = X931 W370 
30 NlOC: X930: 

X933 = X930 W3 70 
30 NlOD: 1501: X931: 

X940 "" X942 W030 r- A043 W268 

~' 
~,.. 

32 N13A: A041: 1046: 1512: X943: 

ri'\X941 = W268 A042 + W030 X943 
~32 N13C: A040: 1512: X942: Jll-A: 

X942 = X941 W3 74 
30 N14A: 1535: X940: 

X943 = X940 W3 7 4 
JO N 148: 1504: X941: 

X950 • 1535 X952 W030 + A053 W268 
32 N15A: A051: 1056: 1512: X953: 

X951 = W268 A052 + W030 X953 1535 
32 N15C: A050: 1512: X952: Jll-D: 

· X952 = X951 W3 74 

3? 

JO N14C: 1531: X950: 

X953 = X950 W3 74 
30 N14D: 1504: X951: 

X960 = 1531 X962 1535 W030 + A063 W268 
J2 N21A: A061: 1066: 1514: X963: 

X961 = W268 A062 + W030 1535 X963 1531 
32 N21C: A060: 1514: X962: Jll-H: 

X962 = X961 W3 74 
30 N22A: 1505: X960: 

X963 = X960 W3 74 
30 N22 B: 1504: X961: 

X970 = 1531 X972 1535 1505 W030 + A071 W268 
32 N23A: A071: 1076: 1514: X973: 

X971 = A072 W268 + WOJO 1505 1535 X973 1531 
32 N23C: A070: 1514: X972: Jll-L: 

X972 = X971 W374 
30 N22C: X970: 

X973 = X970 W374 
30 N22D: 1504: X971: 

X980 ... X982 W027 + 1303 W269 
32 N25A: 1303: 1514: X983: 

X981 = W2f9 1302 + W027 X983 
32 N25C: 1514: X982: Jll-P: 

J 



X982 • X981 W3 75 
JO N26A: 1538: X980: 

X983 ,.. X980 W3 75 
30 N26B: X981: 

X990 • X992 15~8 W027 + 1313 W269 
32 N27A: 1313: 1516: X99J: 

X991 = W269 1312 + W027 1538 X993 
32 N27C: 1516: X992: Jll-T: 

X992 • X991 WJ 75 
30 N26C: X990: 

X99J • X990 W3 75 
30 N260: X991: 

Ii'\ YBSO = GNO 
~ 73A 025: 1851: 

Y851 '"" GNO 
73A 025: K852: 
Y901 • GNO 
nA 025: Jlll: 

Y902 = GNO 
73A 025: 1368: 

Y903 '"' GND 
73A 025: 1369: 

ft\ YOOO =-
~ G 12 FllA:GOOO: 

YOOl ... 
G 12 FO~A :GOOl: 

Y002 
Gl2 FllC: G002: 

Y003 = 
G 12 F09C: GOOJ: 

Y004 = 

Gil F12A: G004: 

YOOS = 
Gl2 FlOA: GOOS: 

Y006 = 

GI 2 F12C: G006: 

r.'\ Y007 = 
\:V GI '2 FlOC: G007: 

e'i1.U . (Oil-::.: G~JO 
G20 H2.i; VO 12.. 

Q) :-ioo = 
Gi- GOlA: GlOO: 

33 

I-

* 
J 

Q) YlOl = 

Gl2 GOJA: GlOl: 

Y102 =-
Gt2 GOlC: G102: 

Y103 .. 
Gl'2. GOJC: G103: 

Y104 = 

GI?. G02A: Gl04: 

Yl05 = 

Gil G04A: GlOS: 

Y106 "" 
GI? G02C: G106: 

Y107 = 

Gl'2 G04C: G107: 

Y200 = 

Gl4 HOl: 1002: 

Y210 = 

Gt4 H02: 1012: 

Y220 = 

Gt4 H03: 1022: 

Y230 ... 
Gl4 H04: (032: 

Y240 = 
C:i 14 HOS: 1042: 

Y250 = 

Gl4 H06: (052: 

Y260 = 
Gl4 H07: 1062: 

Y2'10 = 
Gt4 HOS: (072: 

YSOO = 

~13 Hl 7A: G200: 

YSOl = 
Gt3Hl7C: G201: 

Y502 = 
Gl3 H18A: G202: 

Q) YS03 = 
Gi3 H18C: G203: 



Y504 • 
Gl3 H19A: G204: 

YSOS = 
Gl3 Hl9C: G205: 

YS06 ... 
Gl3 H20A: G206: 

Y507 • 
GI?. H20C: G207: 

Y900 = GHD 
G20 H21: I002 
Y910 - arm 

G20 H21: I012 
Y920 = GND 

G20 H.21: 1022 
Y9JO = mm 

GZO H21: I032 
Y940 = aim 

G20 H21: 1042 
Y950 = Gi\JD 

G2.0 H21: I052 
Y960 = GND 

G '20 H21 : 1062 
Y970 = GND 

Q) 

G'20 H21: I072 _@ _ 

ZOOO = V012 1002 + I005 
32 G25A: 1004: 1006: ROOO: 0001: 

ZOOl -= WlOO + GND 
32 G25C: FOOO: ROOO: J12-B: LOOO 

Z010 = V012 1012 + I015 
32 G27A: 1014: 1016: R010: 0011: 

ZOll = WlOO + GND 
32 G27C: FOlO: R010: J12-D: LOIO 

Z020 = V012 1022 + 1025 
32 G28A: 1024: 1026: R020: 0021: 

Z021 = WlOO + GND 
32 G28C: F020: R020: J12-F: L020 

Z030 = V012 1032 + 1035 
32 G30A: 1034: 1036: ROJO: 0031: 

Z03l = WlOO + GND 
32 G30C: F030: ROJO: Jl2.;....J: L030 

Z040 = V012 1042 + 1045 
32 G35A: 1044: 1046: R040: 0041: 

® 

® 
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Z041 = WlOO + GND 
32 G35C: F040: R040: J12-L: L040 

ZOSO = V012 IOS2 + JOSS: 
32 G37A: JOS4: 1056: ROSO: 0051: 

Z051 • WlOO + GND 
32 G37C: FOSO: ROSO: J12-N: L050 

Z060 = V012 1062 + 1065 
32 G38A: I064: 1066: R060: 

Z061 = WlOO + GND 
32 G38C: FlOO: R060: J12-R: I4of.o 

Z070 .. V012 1072 + 1075 
32 G40A: 1074: 1076: R070: 

Z071 = WlOO + GND 
32 G40C: FllO: R070: J12-T: I 4&-J-



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 ~iven 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. 

Loqic S ~mbol Function 
AOOO, A010-, A070 A Register 
A100, A110-, Al 70 A 1 Register 

EOOO, E010-, E070 Stage Enable (SE) FFs 
EOOl, E011-, E071 No Stage Enable (SE) FFs 
E200, E201, E202 Group Enable (GI) A 1 Register 
E300, E301, E302 Group Borrow Generators (GBG) A 1 Register 
E400, E401, E402 Group Borrow Input ( GBI) A 1 Register 
E500, E501-, E507 Stage Probe Input (SPI) A 1 Register 

F002 xxx xxo F063 xxx 011 
003 xxx XXl 064 xxx 100 
012 xxx XOX 065 xxx 110 
013 xxx XlX 066 xxx 111 
014 xxx xox 067 xxx XOl 
015 xxx XlX 068 xxx xoo 
022 xxx oxx 069 xxx XlO 
023 xxx lXX 070 xxx oox 
025 xxx lXX 071 xxx 001 
031 xxo xxx 072 xxx 010 
041 xox xxx 073 xxx 011 
042 xox xxx 074 xxx 100 
050 1XX xxx 075 xxx 110 
052 oxx xxx 076 xxx 111 
053 lXX xxx 077 xxx XOl 
054 xxx 100 078 xxx oox 
056 xxx 000 079 xxx lXl 
057 xxx Xll 080 00.0 xxx 
059 xxx lXX, xxx 111 081 001 xxx 
060 xxx XlO 082 OlX xxx 
061 'XXX 001 083 OlX xxx 
062 xxx 010 084 100 xxx 

C-1 Revision A 



101 xxx F112 000 xxx 
110 xxx 114 111 xxx 

FOSS 
086 
087 
088 
089 
090 
091 
092 
093 
094 
09S 
096 
097 
098 
099 
101 

111 xxx 115 111 lXX, 111 111 

F200 

F206 

000 xxx 
000 xxx 
001 xxx 
100 xxx 
101 xxx 
101 xxx 
110 xxx 
110 xxx 
111 xxx 
111 xxx 
111 xxx 
111 xxx 
XlX xxx xx 

c IT Ent. + S wp . ) ( S SI D 
(SSI) (OBA) + C [Ent. 
72.C' B [Ent. + Swp.) 
D [Ent. + S wp . ) l SS UJ 

120 Iii oix 
121 111 OlX 
122 111 OlX 
123 111 OlX 
124 111 101 
12S 111 101 
127 111 OlX 
130 000 101 
131 XXX 1Xl 
132 OXl xxx 
133 OXl xxx 
134 011 xxx 

[4X + sx.c~ 

+ S wp . ) ( S S iJ] (4x + SX.C' + 
( S SIJ] A(Ent)(Swp.)(SSI) + 
+ (Swp.) 

F208 (Buff BS Y) (04 + OS + 70 + 71) + 6X(Jump SAT) 

F209 F208 

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

76) + 

F213 17 + 23 + 24 +27 + 33 + 37 + 44 + 4S + 46 + 47 + S2 + 56 

F214 31 + 3S + 41 + 45 + Sl +SS+ 72.C' + 73.C' 

F216 fiEnt. + Swp.) (SSI~ [B(ll + 15 + 41 + 45 + 51 + SS+ 72.C' + 73.Cf)+ 
C (Load + 00 + 04 + 05 + 10 + 14 + 20 + 24 + 30 + 34 + 6X + 70 + 
71 + 7 2 + 7 3 +- 7 4 + 7 5 [] + A [( Ent. ) ( S wp . ) ( S SI)] + 
D [(Ent. + Swp.) (SSI)] + [Ent. + Swp.] 

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

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 +- SX.C 1 + 4X 

F232 04 +- 05 +- 20 + 21 +- 22 +- 23 + 30 + 31 + 32 + 33 + SX + 70 + 72+ 
74 + 75 + 1X + 4X + 6X 

~vision A C-2 



F233 72 + 73 + 7S 

F23S 01 

F236 SX + 72 + 73 + 7S 

F239 SX. C 1 + 7S. C 1 + ( 72+73) (A 1f0) (I/O Seq.) 

F242 (Load) + 6X(Jump SAT) + 40 + 44 + 77 +(Buff BSY) (04 +OS+ 70 + 71) 

F243 C 1 + SS + 7S 

F248 AfO 

F2Sl Jump SAT 

F2S2 Jump SAT 

F2S6 20+21+22+23+30+31+32+33+ (72+73)C [{Ent. +Swp.)(SSI)] 

F271 13 

F300 Adv. P
1 

by 1 

F301 P 2 = Pl 

F302 P~S, P 1-S 1 

F303 S.C 1 

F304 z~s 

F30S Tag -+S 1 

F306 A~s 

F307 MCS~Z 

F308 INP ~z: (Ent.+ Swp.) (SSI [B. 72.C' + C(Load)] 

F310 Clear F, F 1 

F311 z~F, F 1 

F313 z~on 

F31S +Z~R 

F316 -Z~R 

F317 +l~R 

F318 A~R 

F319 A~O 

F320 A.-2 1 ~0 

F321 +l~O 

F322 Block Probe A 1 

C-3 Revision A 



F323 A 1 ~A 

F324 A-?o-Tag Reg. 

F325 Tag Reg. ~A 

F326 A~BER, t
3

---:->BER 

F327 A---31-BXR, 13~sxR 

F328 BER A 

F329 A 1 ~P, Tag~P 1 

F331 INP--::;.z: 76 + C + (Ent.+Swp.) + (SSI) 

F332 01 + 0 + (Ent. + Swp.) + (SSI) 

FSOl 70 + 71 

F502 [Load + Clear F, F 1 ) + (Ent.+ Swp. )] ( 70 + 71) 

F503 [(Load) Clear F, F 1 ) (Ent. + Swp. )] ( 70 + 71) 

1219 Tag ----'=!>A 

1402 A 1i0 

1403 A 1=0 

1519 BER = BXR 

I.550 A(Ent.) (Swp.) (SSI) B CT Ent.+ Swp.) (SSIU + [74 + 75 + 76] 
[( 0 (Ent. +Swp.)(SSI}] ) 
(Load+ [(Ent.+ Swp.) (13) (00 + 01+02 + 03 + 06 + 07 + 77) (01) 

{5X(Jump SAT)+ (04+ OS+ 70+ 71) (Buff BSY~]) + 
c [(Ent.+Swp.)(SSI)][ss + 75] 

1551 (IBA) + (OBA) 

1554 (Buffer Cycle) 

1560 BFR~ Buff Output Cable ( B. 0. C) 

1561 z-~s.o.c. 

1s62 z~s.o.c. 

1570 (Buff ROY) + (IBA) + (Input ROY} 

1571 INP --~BFR 

1573 (Buffer Cycle) + (OBA) + (Time 22) 

1574 MCS ~BFR 

1577 Buff. INP Cable ~z 

1580 Clear Buffer Controls 
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1582 Clear Buffer 

1588 (Buffer Busy) 

1590 (SSI) 

1593 (Buff Cycle) 

1852 Ont. 10, 20, 30, 40) 

1853 Block P -----..s 
1857 (Block P~S) (I/O Seq.) (Ent.+ Swp.) (Load) (13) 

1859 (Master Cl~ar)(Time 26)(0 [!Ent. +Swp.)(SSI)] 

1860 Clear P, P' 

1861 Interrupt Address~ S 

1862 Ont. 10, 20, 30, 40) 

1863 Interrupt Address Enable --+ S 

18 72 Interrupt Address ~p 

J107 Timing Error Stop 

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

J211} B 
J212 

J221} 
J222 c 
J223 . 

J224} 
J225 c• 
J226 

J227} C' 
J228 

~~;~} D 
J233 
J235 

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

n Ent . + S wp . ) ( S S 0] 

(Ent. + S wp. ) (SS I) 

(I/ 0 Seq • Set) J441 
J446 
J560 

(Load) + B [(E-nt ___ +_S_w_p-.) (SSI)] 

( Ma~n Timing Fa ult) 

J900 (Master Clear) 
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J901. 

3, 902 1 Mnsi:e" Clear) 

~904 J 
J907 ( !1~·~as~-rClear (Clear Z) 

08 (Master Clear Clear P) 

J909} J
910 

Clear P 1 

9 2 

91 Loa.d 

.J914 Enter 

J 9l 7 ''l(Enter + weep) J92l J - -: _, 
J923 Load 

J93 0 (Master Clear) 

K002 T" . 
KOOO'} 
KOlO immq Chain Excursion Counters 

K012 

K.100 D 

K 1 () R.ead 

Kl20 Write 

K l3 0 f nhibit 

~.ciO T 

K200 A C 

B 

FHult 

K220 C Cycle 

K.222 
I< .::.24 

K230 

K.240 

K320 

K322 

K420 

C' 

D 

Block F' == P 2 1 
Wait Output 

Function Ready 

\.V ·3 .. it Ir: 
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K440 1/0 Seq. 

KS22 Sample 

KS24 Enable 

~m} Resync. counter 

K812 

K850 Manual Interrupt 

K852 Manual Interrupt 

K854 Manual Interrupt 10 

K856 Buffer Interrupt 

K858 Buffer Interrupt 20 

K860 External Interrupt 

K862 External Interrupt 

K864 Interrupt Lockout 

K900 Run 

K902 Step 

K904 Neutral 

LOOO~ 
LOl~ 0 Register Inputs 
Lll 

L321 Information Ready 

L3 22 Function Ready 

L323 Master Clear 

L330 1/0 Sequence 

L331 Load Mode 

L421 Input Request 

LSOO} 
LS10) BFR Outputs 
L61o" 

LS12 
LS13 
L514 
LS15 

Information Ready 
Input Request 
Function Ready 
Master Clear 

30 

40 
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MOOO} 
M. 0.1 O~ Z Register Inputs 
M070 

M330 Output Resume 

M420 Input Ready 

M424 Input Disconnect 

MSOOr 
MSlO"f BFR Inputs 
M570 

MS 12 Output Resume 

MS 13 Input Ready 

MS14 Input Disconnect 

MBSO Manual Interrupt Input 

M851} MSSZ 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-~ag) + D + (Ent.+ Swp.) + {SSl)J {Time 01) 

N230 Toggle A 1 : N232 

N232 [(A~Tag) +D +(Ent. +Swp.) + {SSI)] (Time 23) 

00001 
OOlO~l 0 Register 
0050.) 
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: g~g)_ PI Register 

P070J 

P002~ 
P012J. P 2 Register 
P072 

:~~~} P 1 Register 
P120 1 
P130 

:~~;}p 1 Register 
P122 2 
P132 

0000~ 
001 OJ 0 Inverters 
0070 

ROOOr 
R010~ R Inverters 
R070 

sooo~ 
S010~ Divert FF1s, S Register 
SOSO 

S0
6
0}R/W Drive FF1s, S Register 

S070 

~~~~}R/W Drive FF1s, S 1 Register 
S120 
S130 

uooo~ 
U010~ Stage Borrow FF1s (SB) 
U070 

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

W028 Adv. BER 

W058 10-6---+ S 

WlOO Clear Z 

W102 Strobe 

W110 Enable Z~S 
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W 112 ( Buff, Cycle ) 

W323 INP~Z 

W370} 
W3 7 4 (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) 

~m }-Tag 1 Register 

X030 

~m }Tag 2 Register 

X130 

X210 X200} 
X220 Tag 3 Register 

X230 

XSOO 

X502 

X504. 

X506 

X508 

XSlO 

X512 

XS14 

XS16 

X518 

Block Seq. Interrupt (FF) 

Storage Seq. Int. (SSI) (FF) 

Buffer Cycle ( FF) 

Buffer Ready (FF) 

Buffer Input (IBA) (FF) 

Buffer Output (OBA) (FF) 

Buffer Step (FF) 

Initiate Buffer Output (FF) 

Buffer Busy (FF) 

Buffer Sync. (FF) 

X700} 
X710~ BFR Register 
X770 
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X8001 
X810J BXR Register 
X890 

X900 
X910~ 

xggo BER Register 
X902 
X912J 
X992 

zooo~ 
Z 0101- Z Register 
Z070 
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PART NO. 

36407900 
364148-00 
364147-00 
13681200 
36099300 
13697400 

36046000 
360S9200 
360S9300 
360S9400 
36084300 
36098300 
0081SSOO 
470S4200 
470S4201 

100018 
24S120-1 
361008-02 
361008-04 
10233-1 
102018 
102019 
102020 
10202S 
102026 
102027 
102322 
102028 
102034 
10203S 
102036 

APPENDIX D 
PARTS LIST 

8092 TeleProgrammer 

DESCRIPTION 

8092 TeleProgrammer Final Assembly 

UNITS PER 
ASSEMBLY 

Cable assembly, control panel 1 
Cord assy, 3 cond 1 
Cord assy, 3 cond 1 
Connector Plug, 3 wire, lS 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-B) 1 
Control Panel 1 
Blower 2 
Power Supply, 30 amp, 60 Hz (8092-0) 1 
Power Supply, 30 amp, SO Hz (8092-E) 1 

Chassis Assembly 
Connector, 30 socket 300 
Receptacle, 24 pin 18 
Connector plug, 1 7 pin 2 
Connector plug, 33 pin 8 
Card assy, type 02A 4 
Card assy, type 11A 7S 
Card assy, type 12A 2S 
Card assy, type 13A 18 
Card assy, type 14A 1 
Card assy, type !SA 2 
Card assy, type 16A 6 
Card assy, type 20A S4 
Card assy, type 21A 7S 
Card assy, type 22A 3 7 
Card assy, type 23A 35 
Card assy, type 24A 5 
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UNITS PER 
PART NO. DESCRIPTION ASSEMBLY 

10232501 Card assy, type 28A 2 
103344 Card assy, type JOA 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 GlO 16 
36041800 Card assy, type Gll 4 
36045301 Card assy, type Gl2-1 8 
36045601 Card assy, type G13-1 4 
36050600 Card assy, type G14 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 

Outlet Box Assembly 
245136 Switch, toggle 1 
8135 Grommet 3 
8151 Receptacle, duplex 1 
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