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The symbology used in the LINC logic drawings is very similar to that used by ] L 1
A 4 - {
Digital Equipment Corporation (DEC) of Maynard, Massachusetts, For a general g ! | :
explanation of this symbology, see DEC manuaal C-100. This manual also contains L-_ _ 43,
a description of each of the DEC logic packages used in the LINC. Other logic
Packages used in the LINC are described in volume 2 of the LINC Mamﬂﬁturing NEG. "AND" GND. “"AND" NEG. "OR# GND, "OR"
Description.
DEC packages are identified by type numbers such as 4113, 4204, 4141, etc. .
[ . ’

Some of these packages can be jumpered internally to satisfy different loading

1
————— !
conditions or to perform different logic fanctions, Packages used in the LINC __;____. : r A-Bv(C-D-E
indicate their jumpering configuration through suffixes appended to their type —+—_ﬁ 1

number. The package 4204, for example, appears as a plain 4204, a jumpered
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4204A, and a jumpered 4204AC. The jumpering configuration specified by a Lm e -
suffix can be looked up in volume 2 of the LINC Manuafacturing Description, A L

A broken line encloses each logic package or piece thereof that appears on a I, - |
- gic packag P PP ! jumper makes output I
1

t
LINC logic drawing. The package type is written just inside the broken line, ! | a 1.0 usec pulse. C
1
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the packages frame location is written just outside. Minor variation from DEC

1
1
1
'
'
'
'
|
|
1
'
[
)
I
'
|
]
'

1
symbology can always be resolved by looking up a particular package in the L
'
DEC manual and checking out the pins in questions, Grosser departures from L _Hi43-3!
DEC symbology are explained to the right,
¥ PULSE AMPLIFIERS NEG. "AND-OR"

MING AM

.
ts: 1. Output pins are shown twice, once for each side of the flip-flop. In this

Timing diagrams are used to show that occarence and reld‘fionship of the. various
]
example, the output pins are Rand Z. The example indicates that: , .-

operations involved in the execution of an instraction. In this notation, e"ach of

the principal flip-flop registers is represented by a horizontal line. Time'is . when the flip-flop is a "zero, " pin R is negative and pin Z is gnd.

measured along the line from left to right, and operations involving the registér when the flip-flop is a ''one,'" pin Z is negative and pin R is gnd.

are marked at their proper time of occurence. The registers R, L, and Z are ty: 1. AC coupled inputs are always drawn as though connected to a pulse source,
even when the input signal is not a pulse.

& shown only in those instructions that involve them, Registers B,C, P, S, and A
2. ""Clear" inputs may be drawn in either of the two ways shown.

= TT&re always shown. The operation of memory is indicated by a line marked "M. "
When this line is displaced upward, memory is in its read phase: when it's displaced

downward, memory is in its write phase. A conditional operation of memory is

indicated by a broken line.
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Yy 13). Some operations, however, occur at other times. The clearing of S, for

Most operations occur at one of the standard event times marked along the top of

the diagram by the numbers 0, 1, 2, and 3 (representing time pulses tor ty t and

V N
| example, occurs at the end of the memory write gate if memory is operated,

Otherwise it occurs at time t,. 0

A vertical arrow indices the modification of the contents of one register by the

“¥ Contents of another, The type of modification involved is specified to the right of
4 he arrow head, All other operations are indicated by small vertical slash marks.
L a slash mark indicates the clearing of a register, the register line will end at the
slash mark, If the slash mark indicates anything else, the name of the operation is

" { specified to its right,

M 7
w Parentheses around the name of an operation indicate it as being conditional, / I 1
Notes to one side of the di am will specify the condition, P th
o ide of the diagr w pecify itio arentheses around :f:‘["'l CHANGES 2

- K

the head of an arrow or around a slash mark indicate that more than one kind of

operation can occur. Notes to the side of the diagram will call out the different lNC SYMBOLOGY
AND

operations possible and will specify the conditions under which they occur. i
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FOWER RELAY (P)

p

(SEE DW6 1349)

P
RELAY
nE

LATCHING CONTROL (NOTE 1)

5 =l
i
B |
i

r——-=-- |
t 1
: D.C : > TO OTHER UNIT (NOTE 4
i — - l
VN P P
FwD. BWD.
P
|
11
R R L
] 1L i
LI v LN il
T
b
4 5
T
r—-=-=-"1=- —T 7"
| Mo [ M|
[ ] [
] L LAl LN
e e coe o o e - - — - - -
| |
15 vaC »~ TO OTHER UNIT (NOTE 4)

.. FOWER RELAY (P) WHENEVER A CLOSED PATH CONNECTS -3 VOLTS TO THE P RELAY CONTROL, THE P CONTACTS
CLOSE. ONCE CLOSED, THEY CAN BE OPENED AGAIN ONLY BY OPENING THE R’ CONTACT, ie. By PRESSING THE R BUTTON.

2. CONTACT NOTATION: — A CONTACT WHICH 1S CLOSED WHEN CONDITION X' EXISTS.
._47|_. A CONTACT WHICH 1S OPEN WHEN CONDITION “X" EXISTS.

3 "L'= LEFT BUTTON
"R"= RIGHT BUTTON

4. ONLY ONE OF THE TWO UNITS |5 SHOWN, AS THEY ARE ESSENTIALLY IDENTICAL. DOTTED LINES INDICATE SECTIONS
SHARED BY THE TWO UNITS, ie. THERE 15 BUT ONE DC. SUPPLY AND ONE PAIR OF MOTION RELAYS. IN ADD-
ITION TO THE 115 VOUT LINE, THE TWO INOICATED LINES ARE CONNECTED TO THE OTHER UNIT. UNITS OPERATE INDE-
PENDENTLY SO FAR AS PUSH BUTTONS ARE CONCERNED. EACH UNIT H4S A SELECTION RELAY (S), WHICH, WHEN
ACTIVATED, CONNECTS CONTROL TO THE Mo AND M, RELAYS. THESE MOTION RELAYS ARE CONTROLLED BY
BMOTN, @ AND BMOTN, @ LEVELS DERIVED FROM THE MOTNo AND MOTN, FLIP-FLOPS IN THE CABINET.
GEE TWG. 1025) NOTE THAT THE SUBSCRIPTS DO NOT REFER TO0 THE UNIT, Le. BOTH FLIP-FLOPS ARE REQUIRED
TO CONTROL THE MOTION OF EITHER UNIT SELECTED.  ONLY ONE UNIT WILL HAVE ITS SELECTION RELAY ALTIVATED
AT ANY ONE TIME.
THE VARIOUS STATES ARE:

MOTN,| MOTNo LEFT MOTOR RIGHT MOTOR RESULTANT MOTION
[e] 0 HALF VOLTAGE HALF VOLTAGE STOR
0 | SHUNTED FULL VOLTAGKE BACKWARD
| 0 FULL VOLTAGE SHUNTED FORWARD
| | SHUNTED FULL VOLTAGE BACKWARD

5. THE VARIABLE RESISTOR ACTS AS A VOLTAGE DIVIDER SO THAT RATHER THAN COMPLETELY SHUNTING ONE MOTOR,

AND APPLYING FULL VOLTAGE TO THE OTHER,

A SMALL PART OF THE VOLTAGE MAY BE

APPLIED TOTHE

TRAILING MOTOR. THIS PERMITS PROPER ADJUSTMENT OF TAPE TENSION.
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. A BY PASS CAPACITOR, (100 MFD, 20V, 20%, SPRAGUE # I500) IS ATTACHED BETWEEN Y2C (-I5VOLTS)

AND  YAGNDy.

2. SLICE LEVELS ARE AVAILABLE ON SENSE AMPLIFIER PINS “U* AND*K' (FOR UPPER AND LOWER AMPS.)

3. EACH SENSE AMPLIFIER INPUT, (PNS X,Y,E,F) HAS A (200 RESISTOR TO GROUND.
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L/T - 34 - 1031

THROUGH IT. (SEE PCTORIAL ABOVE)
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o Msc o 0 . INSTRUICTION IN .
r ' @ - LOCATION 21 _—%
ENFF A Ve
G
INTREQ - |_ e — —
Y @
RFINTFF e ] -
DOINTFF - |
Lour

INTERRUPT TIMING
@ t,;INTREG-TMF-ENFF'D 4 RFINTFF, 0 —» ENFF
@ aa NI+RFINTFF'S |— DCINTFF, C—= RFINTFF (NHIBIT P-»S, 2/—+S

® INTREs Should be removed by BcpPL-B8DOINTFF'

@ Iff instruction in Loczi is OPR, I+ ENFF

/
C oMMENTS 0N INSTRUCTION IN LOC 21 W HEN DOINTFF
I. NDXP js inhibited

This means -that: *
@ TMp will eave Tme p in Loc O
® o0PR will not affect P.Thus P—>s atend
of ofPRr will return immeclic‘f'el)‘ to
the next instruction cfthe main program.

2. BComa is iphibited during oPR. This means
that Accumulater is undisturbed unless willfully
affected by asserting SNEL TNEL, or CLEL.

Eos
Pis address of next instruction in
main Program.

LNTERRUPT
TIMING
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FLO (SKPI4) S kP iff FLOFF'
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AN D
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