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GENERAL INFORMATION ““l“‘"

1=1, INTRODUCTION

1-2, The Engineering Diagrams Set provides component 1location and
schematic diagrams for the HP 3000 Series II1 Computer System, Also
included is an explanation of the logic symbology used to document the

svetem and siagnal ans moweyr Aigrributinn infarmationn.
syYyaLen i S idiigys gl POWer GISUTIouvlion iiiivwiniovaiiis

1'30 SCOPE

1«4, This manual is intended for use by Customer Engineers who are
familiar with the system theory and maintenance procedures,

1=5, Sections I1 through V contain the following information:

a, Section 11, Logic Symbology. Section II describes the logic symbology
used in the system, It also provides integrated circuit diagrams and
descrires the operation of complex logic elements,

b. Section 111, PCA Locations, Section 111 contains diagrams and tables
that 1illustrate the contfigurations of the standard system models and
PCA locations of each modgel, :

c. Section IV, Wwiring Information, Section IV contains information on
connections between PCA’s and equipment bays.

d, Section V, Dlagrams, Section V contains schematic, part location, and

part number information for printed circuit assemblies (PCA’s) used
numper 1ngformation for 1t assemplles (PLATE) used

et S LR R - e

in the system, This section is arranged by product numpers,

MAY 1977

1-1






A\ =

LOGIC SYMBOLOGY
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21. INTRODUCTION

2-2. This section covers basic logic information and
symbology as used in this and related manuals. Following
the deseription of symbology is a table of integrated

circuits containing diagram symbols for most circuits and
descriptions of operation for complex logic functions.

23. LOGIC STATES.

2-4. The logic signals are always in one of two possible
states, a “1” or a “0.” These two states are also referred to
as high (H) or low (L). The high and low states reflect the
relative voltage levels of the signals; the high state is always
relatively more positive than the low state. Note that both
states may have actual voltage values that are positive, or
both may be absolutely negative; the significance is in the
relative levels of the two states. In the text of the manuals,
logic states are normally described as “high” or “low.”

2-5. The “not” bar associated with signal names is used
to indicate whether the “active” state of the signal is high or
low. For example, if the presence of data on a signal line is
represented by a low signal, the signal name for the line
might be “not” Data 1; if a signal clears the output register
when the signal is low, the signal might be described as
“not” Clear Output Register (COR). The “not” bar must
be considered an integral part of the signal name; this means
that there are high states for “not” signals and low states
for “not” signals, just as there are high and low states for
signals without the “not” bar.

2-6. INVERSION.

2-7. Logic inversion is indicated by an inversion dot at
the input or output of a logic symbol. When this dot appears
at the input of a logic symbol, the input will be effective
when the input signal is low. When the dot appears at the
output of a logic symbol the output will be of the opposite
state to what would be delivered if the dot were not present.

2-8. LOGIC SYMBOLOGY.

2-9. Three basic symbol shapes distinguish the major
classes of logic circuits depicted in this manual. These are
gates, regenerative switching elements, and amplifiers. Each
symbol and a brief explanation of its operation is given in
the following paragraphs.

2-10. In addition to the basic symbols, a general multi-
purpose symbol is used wherever a standardized logic sym-
bol does not exist. A brief explanation of this multipurpose
symbol is included.

211. GATES.

2-12. A gate is a circuit that produces a binary output
when certain input conditions are met. The gate symbol has
input lines connecting to one side of the symbol, and out-
put lines connecting to the other side, as shown in figure
2-1. Since the inputs and outputs are easily identifiable,
the symboi can be shown left-facing, right-facing, or facing
up or down.

»

2-13.  There are four basic types of gates: “and,” “or,
“nand,” and ‘“‘nor,” each named for the logic function that
it performs. Each of these gates is described in the following
paragraphs. In addition, a brief explanation of an “expander”
gate is given following the descriptions of the basic logic gates.

pill

INPUTS OUTPUT INPUTS ouTPUT

7900-105A

Figure 2-1. Gate Symbols

2-14.  “AND” GATE.

2-15.  The “and” gate shown in figure 2-2 performs a
logical “and” function. It will produce a high output only
when all of the input lines are high. Input A and input B and
input C must be high for a high output to be generated.

w)

1
|/

A B C o]
L L L L
L L H L
L H L L
L H H L
H L L L
H L H L
H H L L
H H H H

7900-106

Figure 2-2. Three-Input “And” Gate Logic Symbol
and Truth Table

2-16. “OR” GATE.

2-17.  The “or” gate performs a logical “or” function. It
produces a high output when one or more inputs are high.
The truth table in figure 2-3 shows the various states of a
three-input “or” gate.

A

8 D

c
A B C D
L L L L
L L H H
L H L H
L H H H
H L L H
H L H H
H H L H
H H H H

7900-107A

Figure 2-3. Three-Input “Or” Gate Logic
Symbol and Truth Table

2-18. “NAND” GATE.

2-19.  The “nand” gate is similar to the “and” gate de-
scribed previously, except that its output is inverted. The
gate generates a low output when all inputs are high. The
various states of a three-input ““nand” gate are shown in the
truth table in figure 2-4.

>
@
o
o

IXTITrrrrr
IIrrxrITIrCrr-
IrIr-rIC-IrC
mFrIIIIIIXI

7900-108

Figure 2-4. Three-Input ‘“Nand” Gate Logic
Symbol and Truth Table

2-20. “NOR” GATE.

2-21.  The “nor” gate is identical to the “or” gate de-
seribed previously, except that its output is inverted. The
gate generates a low output when one or more inputs are
high. The various states of a three-input “nor” gate are
shown in the truth table in figure 2-5.

>
@
(]
o

ITrxrxrxrrrrr
ITTIrrIICC
IrIrIrCrIr-
rrrrrrr I
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Figure 2-5. Three-Input “Nor” Gate Logic
Symbol and Truth Table

2-22. “EXCLUSIVE OR” GATE.

2-23.  The “exclusive or” gate is a variation of the basic
“or” gate. It has two or more input signals. The output is
high when only one input is high. The truth table in figure
2-6 shows the functioning of a three-input exclusive “or”
gate.
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Figure 2-6. Three-Input “Exclusive Or” Gate Logic
Symbol and Truth Table



2-24. EXPANDER GATE

2-25.  Some logic gates have additional input lines which
may be used to increase or ‘“expand” the number of
input signals. These expanding input lines use different
signal levels than the normal gate input. The expander gate
provides these special signal levels. The expander gate may
provide one or two output lines to drive the expanded gate.

2-26.  An expanded input will normally be indicated by
the letter “E”. Figure 2-7 shows both single and double line
expanded inputs. When more than one expander gate is
used the expanded inputs are connected together.

EXPANDED GATE EXPANDED GATE

EXPANDER GATE EXPANDER GATE

Figure 2-7. Expander Gate Logic Symbol

2-27. STROBE LINES.

2-28.  Strobe lines may be used to enable the output
lines of tri-state logic elements. The.strobe inputs are shown
connected at right angles to the normal signal flow.
Examples of a strobe controlled gate and amplifier are
shown in figure 2-8.

STROBE LINE STROBE LINE

Figure 2-8. Strobe Controlled Gate and
Amplifier Symbols

2-29. ENCODING GATE.

2-30. The encoding gate (figure 2-9) has one input and
multiple outputs. When the input is high, all outputs (B, C,
and D) are high. When the input is low, the outputs are all
low.
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Figure 2-9. Three-Input Encoding Gate,
Logic Symbol

2-31. A typical circuit for an encoding gate is shown in
figure 2-10. With A high, all diodes conduct and all outputs
are clamped high. With A low, each diode is practically an
open circuit, and points B, C, and D assume the voltage
level of the circuit to which each is connected.

N 0

Figure 2-10. Typical Encoding Gate Circuit
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2.32. MULTIVIBRATORS.

2-33.  The multivibrators described here are of f¢... .=~
types: flip-flops, Schmitt trigger circuits, one-shot multivi-
brators, and free-running multivibrators. All furnish a binary
output. However, unlike gate circuits, the duration of a
multivibrator output signal is not dependent on the dura-
tion of an input signal.

2-34.  The basic logic symbol for a multivibrator is a rec-
tangle as shown in figure 2-11. Letters in the symbol indi-
cate the type of multivibrator. The rectangle is divided hor-
izontally, with the upper portion representing the “set side”
and the lower portion representing the ‘“clear side.” The
multivibrator is considered set when the output from the set
side is high. It is considered cleared when the output from
the clear side is high. To avoid confusion, the symbol is
always oriented as shown in figure 2-11 inputs on the left,
outputs on the right.

SET SIDE

S L
f CLEAR SIDE f

INPUTS OUTPUTS
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Figure 2-11. Basic Logic Symbol Multivibrator

2-2

2-35.  FLIP-FLOP.

2-36.  The symbol for a flip-flop is shown in figure A-12.
The letters “FF” preceded by the name of the flip-flop dis-
tinguish this symbol from other types of multivibrators. Ad-
ditional identification, described later, identifies the particu-
lar type of flip-flop.

2-37. A flip-flop is a bistable switching device; an ex-
ternal signal is required to set the flip-flop and another to
clear it. The flip-flop remains in its current state until
switched to the opposite state by the appropriate external
signal. Various forms of flip-flops exist, of which seven are
described here: the R-S (reset-set), clocked R-S, J-K, clocked
J-K, toggle, latch, and delay flip-flops.

DIRECT SET
INPUT
SET . SET OUTPUT
CLOCK c
CLEAR CLEAR OQUTPUT

DIRECT CLEAR
INPUT
7900-117

Figure 2-12. General Flip-Flop Logic Symbol

2-38.  R-S FLIP-FLOP. The symbol for the R-S flip-flop
as shown in figure 2-13 can be recognized by the fact that
there is no information in the symbol identifying it as one
of the other six types. The R-S flip-flop has a minimum of
two input terminals (A and B in figure 2-13) and one or
two output terminals Q and Q. One or two additional input
terminals, C and D, may be used.

2-39. The R-S flip-flop is set by a high input at A (as-
suming no inverting dot at this point). It can also be set by a
high input at C, if this input terminal is present. The flip-
flop is cleared by a high input at B or D. Figure 2-13 in-
cludes a truth table, showing the flip-flop outputs resulting
from various input conditions.

C
A FF Q
8 a
D
INPUT OUTPUT
A B Q | a
T
L L No Change
H L H L
L H L H
H H Indeterminate
|
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Figure 2-13. R-S Flip-Flop, Logic Symbol,
and Truth Table

2-40.  After being set or cleared, the R-S flip-flop remains
in that condition after termination of the set or clear pulse.
If the flip-flop is either set or clear and it receives an input
to place it in the existing state no change takes place in the
state of the flip-flop.

2-41.  Simultaneously high set and clear input signals
normally are not permitted, and circuit design usually pre-
vents occurrence of this condition at a time when the flip-
flop outputs are used. If simultaneous set and clear inputs
are received, both outputs of the flip-flop are high for the
duration of the simultaneous inputs. The eventual state of
the flip-flop is determined by the input that remains high
longest.

2-42.  CLOCKED R-S FLIP-FLOP. The clocked R-S flip-
flop is similar to the R-S flip-flop, but it has a clock pulse
input as shown in figure 2-14. The logic symbol can be rec-
ognized by the letter “C> at this input terminal. At the
positive-going transition of the clock pulse, the flip-flop be-
comes set if input A is high, or it becomes clear if input B is
high (assuming no inverting dot at the clock pulse input
terminal). If inputs A and B are both low during the clock
pulse, the flip-flop does not change state. It is not permis-
sible that A and B both be high when the positive-going
clock pulse transition takes place.

O
O
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Figure 2-14. Clocked R-S Flip-Flop, Logic Symbol,
and Switching Waveforms

2-43.  When the clocked R-S flip-flop has an inverting
dot at the clock pulse input (figure 2-15), the negative-
going transition of the clock pulse is the transition that
is effective in setting or clearing the flip-flop.
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Figure 2-15. R-S Flip-Flop with Inverted Clock Input,
Logic Symbol, and Switching Waveforms

2-44. In some cases the clocked R-S flip-flop has a set
and clear input at the top and bottom of the logic symbol
(inputs D and E, figure 2-16). These inputs are independent
of the clock pulse, and are referred to as the direct set and
direct clear inputs. They function as a result of a high or
low level, rather than a positive- or negative-going transition.
An inverting dot at the direct set or clear input indicates that
alow!level is required to set or clear the flip-flop. No dot in-
dicates that a high level is required. The direct set and clear
inputs are also used on other types of flip-flops.

FF

Ol

E

Figure 2-16. Logic Symbol for Clocked R-S Flip-Flop
with Direct Set and Direct Clear Inputs

2-45. TOGGLE FLIP-FLOP. The symbol for the toggle
flip-flop as shown in figure 2-17 can be recognized by the
letter “T” in the symbol. This flip-flop has a single input. If
there is no inverting dot at this input, each time the input
signal becomes high, outputs Q and Q change state. Since
two inputs are required to produce one complete cycle of
the output, the toggle flip-flop functions as a divide-by-two
element, and is commonly used in groups in counting cir-
cuits, with the output of one flip-flop driving the next. Fig-
ure 2-17 shows the switching waveforms for one flip-flop.
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Figure 2-17. Toggle Flip-Flop Logic Symbol and
Switching Waveforms

2-46.  If a toggle flip-flop symbol has an inverting dot at
the input connection, the flip-flop changes state at the
negative-going transition of the input. The symbol and wave-
forms for this type of flip-flop are shown in figure 2-18.
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Figure 2-18. Toggle Flip-Flop with Inverted Input, Logic
Symbol, and Switching Waveforms

2-47.  J-K FLIP-FLOP. In the J-K flip-flop, simultaneous
high inputs for both set and clear will reverse the existing
state of the flip-flop. This requires some method of storing
two conditions, the previous output state and the new out-
put state, until the clock pulse time. The set and clear inputs
are labeled J and K respectively. In order to provide the nec-
essary output storage the flip-flops are combined in a dual-
rank configuration, together with the necessary gates to
form a single logic element. For simplicity the internal dual-
rank arrangement of the flip-flop is not usually shown. (See
figure 2-19.)
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Figure 2-19. J-K Flip-Flop Logic Symbol

2-48. CLOCKED J-K FLIP-FLOP. The clocked J-K flip-
flop as shown in figure 2-20 is similar to the clocked R-S
flip-flop. However, simultaneous set and clear inputs to the
J-K flip-flop are permissible. Under these conditions, the
J-K flip-flop changes its state at the occurrence of each
positive-going clock pulse transition. With an inverting dot
at the clock pulse input, the flip-flop changes state at the
negative-going ciock puise transition. If both J and K inputs
are high, the flip-flop will toggle when a clock pulse is
received.

2-49. The J-K flip-flop can also be operated with one
high input and one low input. It then functions in the same
manner as the clocked R-S flip-flop.

2-50.  Figure 2-20 includes a truth table showing opera-
tion of the J-K flip-flop. Note that with both inputs high at
the time of clock pulse transition, the final state of the flip-
flop (after clock pulse transition) depends on the state before
the transition. With only one input high, the initial state of
the flip-flop is immaterial.

2-51.  In some cases the J-K flip-flop consists of two sep-
arate flip-flops, with the output of one applied to the input
of the other. Usually, a single flip-flop logic symbol is used
to illustrate this circuit. The clock pulse inverting dot, or the
lack of it, indicates the clock pulse transition that affects
the output flip-flop of the pair.

A o FF a
C C -
B K Q
INITIAL FINAL
INPUT ouTPUT* OUTPUT**
A B8 Q Q Q Q
H H L H H L
H H H L L H
L L Either No Change
H L Either H L
L H Either L H
*Before clock pulse transition.
** After clock pulse transition.
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Figure 2-20. Clocked J-K Flip-Flop Logic
Symbol and T'ruth Table

2-52. LATCH FLIP-FLOP. The latch flip-flop shown
in figure 2-21 can be recognized by the letter “L” in
the symbol. The flip-flop has a clock input and a data input.
Although the logic symbol shows one input-signal connec-
tion to the flip-flop, this seperates inside the integrated
circuit package to form two inputs to the pack. After sepa-
ration, one input is inverted (indicated by the inverting

~ AF s o P P H o
dot) before application to the flip-ilop.

Figure 2-21. Latch Flip-Flop Logic Symbol
and Switching Waveforms

2-53.  The set-side input is responsive to high signal levels
at A in figure 2-22, and the clear input is responsive to low
signal levels at A. If there is no inverting dot at the clock in-
put, this response takes place when the clock pulse is high.
While the clock pulse remains high, the outputs follow any
changes in the logic level at A as these changes take place.
When the clock pulse becomes low, the flip-flop retains its
current state, and no longer responds to changes of the input
signal.

2-54.  If the clock input connection of a latch flip-flop
has an inverting dot, the flip-flop responds to the input
signal while the clock pulse is low.

2-55.  DELAY FLIP-FLOP. The delay flip-flop shown in
figure 2-22 is identified by a letter “D” inside the flip-flop
symbol. This type of flip-flop is similar to the latching flip-
flop, except that it responds to the input signal only at the
transition of the clock pulse. The delay flip-flop thus does
not follow changes in the input signal as these changes take
place.
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Figure 2-22. Delay Flip-Flop Logic Symbol
and Switching Waveforms

2-56. GATE FLIP-FLOP. The gate flip-flop is made up
of two logic gates, connected as shown in figure 2-23. The
number of inputs to each gate can vary from that shown.
The flip-flop can also be made up of two “nor” gates. The
circuit may have a set output, a clear output, or both.

2-57.  The gate flip-flop functions like an R-S flip-flop,
but it has the advantage that it can ““or” inputs without the
addition of a separate “or” gate. Another reason for use of
the gate flip-flop is that if two spare gates are available in
integrated circuits on a circuit card, they can be employed
as an R-S flip-flop without the need to add another inte-
grated circuit to the card.

2-58.  If the flip-flop is made up of two “nand” gates, as
in figure 2-23, it is set by a low input at either A or B. Sim-
ilarly, it is cleared by a low input at C or D. When the flip-
flop is in the quiescent state (not undergoing transition),
the inputs at A, B, C, and D are all high.
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Figure 2-23. “Nand” Gate Flip-Flop,
Logic Symbol




2-59. A “nor” gate flip-flop is shown in figure A-24. In
this type of flip-flop all inputs are low when the device is
in the quiescent state. A high input at A sets the flip-flop,
and a high input at B clears it. The outputs cross in the il-
lustration in order to align the set and clear inputs with the
set and clears outputs, respectively.

2-60. In most circuits using the “nand” or “nor” gate
flip-flop, input signals are such that the flip-flop does not
receive high set and clear input signals simultaneously. If
circuit design does permit this to occur, both the set- and
the clear-side outputs are high for the duration of the con-
dition. The eventual state of the flip-flop is determined by
the input that remains longest in the activating condition.

Figure 2-24. “Nor” Gate Flip-Flop Logic Symbal

2-61. SCHMITT TRIGGER.

2-62.  The Schmitt trigger circuit shown in figure: 2-25
can be identified by the letters “ST”’ appearing in the logic-
diagram symbol. Like the various types of flip-flops this cir-
cuit is a two-state device which does not perform a Boolean
function. It serves for level sensing or signal squaring. It may
have a set-side output, a clear-side output, or both.

2-63.  When the input voltage at A is below a certain level,
the Schmitt trigger is in the clear state. When the input volt-
age rises above the reference level, the trigger assumes the
set state. Circuit constants establish the reference level.

2-64. Switching between states takes place rapidly, and
the Schmitt trigger is therefore useful for squaring signals
that have poor rise and fall times. It can produce a square-
wave from a sine wave. Other uses of the Schmitt trigger are
voltage level restoration, and detection of the rise of the in-
put signal above a given level.

2-65. ONE-SHOT

2-66.  The one-shot multivibrator (figure 2-26) is a mono-
stable switching element, used to produce a pulse of pre-
determined duration. The device is triggered into its unstable
state by an external signal. It returns to the stable state after
a time interval determined by circuit constants.

0s Q
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Figure 2-26. One-Shot Multivibrator Logic Symbol

2-67.  If there is no inverting dot at the input, triggering
is accomplished when input A undergoes a positive-going
transition. If there is an inverting dot, a negative-going trans-
ition is required. The one-shot multivibrator may have a set-
side output, a clear-side output, or both.

2-68. The symbol for the one-shot multivibrator is al-
ways drawn with the orientation shown in figure 2-26, with
the input at the left and the output or outputs at the right.

2-69. FREE-RUNNING MULTIVIBRATOR.

2-70.  The free-running multivibrator shown in figure
2-27 can be distinguished by the letters “MV” appearing in
the symbol. This device produces trains of complementary

pulses at Q and Q. Pulse width is determined by circuit
constants.

ST

Mv
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Figure 2-25. Schmitt Trigger Circuit Logic Symbol

Figure 2-27. Free-Running Multivibrator Logic Symbol
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2-71.  In some instances a control signal is applied to the
free-running multivibrator. If there is no inverting dot at the
signal input to the symbol, the multivibrator runs when the
control signal is high, and stops when the signal is low. When
it is stopped, the multivibrator is in the clear condition. If
there is an inverting dot at the control signal input, alow in-
put is required to bring the multivibrator into operation.
This type of multivibrator is in the set condition when it is
not running.

2-72.  Figure 2-28 shows typical waveforms for a con-
trolled free-running multivibrator that runs when the con-
trol signal is high. The high and low portions of the output
waveforms need not be of equal duration.

2-73.  The symbol for the free-running multivibrator is
always drawn with the orientation shown in figure 2-28,
with the input (if any) at the left, and the output or outputs
at the right.

7900-133

Figure 2-28. Input and OQutput Waveforms of Controlled
Free-Running Multivibrator

2-74. AMPLIFIER.

2-75. The symbol for ¢~ amplifier is shown in figure
2-29. A differential amplifier is illustrated in figure 2-30.
Like gates, these symbols may be oriented in any of four
positions.

2-76.  In most instances, the amplifier symbol has a non-
binary input. A circuit which restores the voltage level of a
binary input, or which furnishes a low-impedance output
from a binary input, is indicated by a one-input “and” gate
symbol. An inverting dot at the output of an amplifier sym-
bol indicates that the amplifier inverts the input signal.

2-77. MULTIPURPOSE LOGIC SYMBOL.

2-78.  The multipurpose logic symbol is used to indicate
a logic function that has not received a standardized logic
symbol. The multipurpose symbol is also used to depict
multiple logic elements that act together to perform a single
overall logic function such as decoding, data storage, or
counting. The symbol shown in figure 2-31 may be of vary-
ing proportions (mostly commonly 2:1 or 1:2), but rec-
tangular in shape. The symbol includes a descriptive name
indicating the overall logic function performed. All active
inputs should be labeled to indicate the effect on the overall
function. Other descriptive information may be included as
needed.

FUNCTION

7900-137

Figure 2-31. Multipurpose Logic Symbol

2-79. Examples of nonstandard symbols are given in
figure 2-32. Figure 2-32a shows a binary-to-octal decoder.
Figure 2-32b shows a four-bit up/down counter.

OUTPUT

‘/

7900-134
Figure 2-29. Amplifier Logic Symbol
A C
>
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Figure 2-30. Differential Amplifier Logic Symbol
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Figure 2-32. Nonstandard Logic Symbols
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LOGIC DIAGRAM

1816-0914
1024 BIT RAM

ADDRESS
DECODER

WORD
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The 1024-bit RAM is organized in 1024 words by 1-bit.
Full address decoding is included in the chip. Read and
write operations are controlled by the state of the active
low Write Enable WE. With WE held low and the chip
selected, the data at D,y is written into the addressed
location. To read, WE is held high and the chip
selected. Data in the specified location is presented at
Doyr and is non-inverted.
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1820-0054

QUAD 2-INPUT NAND GATE

1820-0055
DECADE COUNTER

1820-0056
DIVIDE BY 12 COUNTER

COUNT OUTPUT
Qp Qe Qg Qa
0 L L L L
1 L L L H
2 L L H L
3 L L H H
4 L H L L
5 L H L H
6 H L L L
7 H L L H
8 H L H L
9 H L H H
10 H H L L
11 H H L H




1820-0063
DUAL 2-WIDE 2-INPUT AND-NOR GATE

1820-0063

1820-0068
TRIPLE 3-INPUT NAND GATE
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1820-0069
DUAL 4-INPUT NAND GATE
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1820-0070
8-INPUT NAND GATE
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1820-0071
DUAL 4-INPUT NAND GATE

1820-0072
DUAL 2-WIDE 2-INPUT AND-NOR GATE
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1820-0076
DUAL JK FLIP-FLOP
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1820-0099
4-BIT BINARY COUNTER

14— cLOCK 1 Qg f—12
{+2)
_leLock2 -
—éw 1
4BIT Qz (—&
COUNTER

Qg fb—1

CLEAR

n

23

High input signals on the clock 1 line cause the output at Q, to
toggle. High input signals on the CLOCK 2 line cause outputs
Q, - Q; to count. If the Q, output is used as the CLOCK 2
input, then the circuit will act as a simple 4-bit (+ 16) counter.
Simultaneous high signals at pins 2 and 3 will clear the
counter.

1820-0106
VOLTAGE REGULATOR

3 INPUT (1)

z OUTPUT (2}
O GND (3)

GND (3}
TOP VIEW

« T
INPUT— 2 _ ouTPuT
3] GND

This integrated circuit is a 15 + 0.6 Vdc three terminal posi-
tive voltage regulator with current limiting. If internal power
dissipation becomes to high thermal shutdown circuit takes
over thus preventing the IC from overheating.

1820-0111
BINARY-TO DECIMAL DECODER

0 b—11

— 10

158 —]2

14 —12
DECODER

2 BINARY
1— T0

23 DECIMAL
2 DECODER

® N @ N A W N o O
w0

f

Data on the input lines is interpreted as a binary number. The
output line representing the decimal equivalent of the binary
input will go low and remain low until the input data is
changed. Input data for decimal numbers greater than 9
result in all outputs being high.

1820-0127
QUAD 2-INPUT NAND GATE
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1820-0140
DUAL 4-INPUT AND GATE
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1820-0141
QUAD 2-INPUT AND GATE

1820-0142
DUAL 4-INPUT OR-NOR GATE




1820-0174
HEX INVERTER

1820-0175
HEX INVERTER

1820-0196
PRECISION VOLTAGE REGULATOR

FREQUENCY
+ CURRENT
v COMPENSATION LIMIT
TEMPERATURE ?
COMPENSATED v, CURRENT FREQUENCY
ENNER c

SENSE COMPENSATION
INVERTING . .
INPUT

V - INVERTING
REF ERROR SERIES PASS INPUT s Qv

AMPUIFIER| | TRANSISTOR
NON-NVERTING Vout NON-INVERTING
INPUT ve
VOLTAGE NT hf
REFERENCE I CURIAT CURRENT :
AMPLIFIER NSE
v CURRENT

LIMITER

This integrated circuit provides a regulated output voltage
and a low-current reference voltage. Provisions are included
for voltage shut-down in the event of excessive current in an
external circuit. The integrated circuit can be used with exter-
nal components in a variety of configurations.

1820-0205
QUAD 2-INPUT CR GATE

1820-0207
ONE-SHOT

%

S

The one-shot is triggred bythe input signal. This produces a
pulse with duration determined by the external RC elements.

1820-0214
BCD-TO-DECIMAL DECODER

1 0 16 | +5V
o BINARY-TO-
15—12 op—1 OCTAL
12t 1 +_z 2 ' DECODER ? 15
13 —22 2¢—3 3 2 2! 14
12— 28 3¢—24
4 3 22 13
BINARY-TO- 4¢—5
DECIMAL R
DECODER 5¢—6 5 4 2 12
c4—7
[3 b 5 9 1
7¢—39
89— 10 7 b6 84 10
9¢— 11
8 7 9

The binary code on the input lines (2°-22) is decoded and the
appropriate output line (0-9) will go low. Codes greater than 9
result in all output lines remaining high.
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1820-0231
4-BIT COUNTER

3—Pg Qg f—1a P CLEAR
4—d P -
! b cLock CARRY
s —i P2 Q) f—12
—r Qu b— N
¢ 3 4BIT 3 =11 o
COUNTER
P
9 —at PARALLEL 4BIT
ENABLE COUNTER
P2
2 — cLock o
10— CARRY CARRY| .o
i IN Yol
COUNT CLEAR COUNT  CARRY IN
I I PARALLEL ENABLE
7 1

The counter is set from the parallel input lines. When the
clock input line goes high and a negative input is applied to
the PARALLEL ENABLE line, the counter is loaded. When
the clock goes high and both the COUNT and CARRY IN
lines go high, the counter will be incremented. The new count
will be present on the output lines following the low-to-high
transition of the clock.

The CARRY OUT line will be high if the CARRY IN line is high

and the counter lines are all high.

1820-0233
4-BIT UP/DOWN COUNTER

15 =i Ly Qp =3
11—y o b—2 UP/DOWN
COUNTER
10— Ly Q [—s
9—ts 4-BIT Q3 —7
UP/DOWN
D
11—4LOAD  cOUNTER
14 — CLEAR
5 — CLOCK UP CARRY $—12
4—] CLOCK DN BORROW $— 13

A negative puise at the LOAD input will set the counter with
the data on the input lines. A positive pulse on the CLEAR
line will clear the counter. The counter is decremented for
each positive-going pulse on the CLOCK DOWN line and
incremented for each positive-going pulse on the CLOCK UP
line.

A negative pulse occurs on the CARRY line when the outputs
of the counter are all high and a negative pulse on the
CLOCK UP line occurs. A negative pulse on the BORROW
line occurs when the counter outputs are all low and a nega-
tive pulse on the CLOCK DOWN line occurs. When a BOR-
ROW pulse is generated the counter is set to all “ones”.

29

1— X1 AG
86— X2

8—{ X3 b
10— Xa s
13— X5

S 6-BIT z %s

COMPARATOR s COMPARATOR

2—Yq

7— Y2 2 b
9—¥s Y2 Xa
1n—VYa X:

I 3 Y3
16— vy

1820-0239
QUAD 2-INPUT NOR GATE

1820-0250
6-BIT COMPARATOR

A- Z output is generated when each X input is equal to the
respective Y input.

Z=(X; ® Y (X2 ® Yo (X5 ® Ya)o(X, ® Yol (Xs @ Ys)(Xs @ Ye)

1820-0256
QUAD 2-INPUT NAND GATE




a~

1820-0261 1820-0294
ONE-SHOT MULTIVIBRATOR 8-BIT SHIFT REGISTER

+ 1 | 14|45V Qg —3 {16 +5V
ONE SHOT ,E‘ 1 o Oy —a NPT
¢ dh 2 MULTIVIBRATOR 13 ) E p LS o l_s a1
I 12 Q—s8
|9 |1o |11 3 1 * % 8-BIT
—6 ] 8 —] CLOCK s.B::Tr Q4 f—10 o SHIFT
1 SHI Q
: : .T 9 —4CLEAR REGISTER 9% |—™M 1 REGISTER &
1 '
T 5 l————4 10 ?" Qg — 12
N Q; b—13
6 iy ‘ 9 G
7 L l 8

When input conditions are present an output pulse is gener-
ated. The pulse width may be determined by external timing
circuits.

A positive clock puise shifts the register contents one bit
position and loads serial data into position Q,. A low CLEAR
signal clears the register.

1820-0269
QUAD 2-INPUT POSITIVE NAND GATE

1820-0301
4-BIT LATCH
22— A—16 f - T I 16
c ¢ —
—! 2 p | 15
B 8
3 m—md | 3 14
: : e ]
! c----14 - 13
1820-0282 e— L l—10 +BV]| 5 I(; 12
c
QUAD 2-INPUT EXCLUSIVE OR GATE | 6 J 1
D
T—L D—S 7 (L: 10
c
L s 8 9
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1820-0305
4-BIT BINARY FULL ADDER

o — M s1b—o
11 —oI &
8 — A2 52 —6
7 — B2
3 — a3 53 b—2
s — &
11— ma sal—s
16 — &a
13— co ca 1

The full adder performs the addition of two 4-bit binary num-
bers. The sum (3) outputs are provided for each bit and the
resultant carry (C4) is obtained from the fourth bit.

1820-0327
QUAD 2-INPUT NAND GATE

1820-0328
QUAD 2-INPUT NOR GATE

OUTPUT
WHEN WHEN
INPUT co=L co=H
WHEN WHEN ,_2
c2=L c2=H 5 :D-—1
A1 817 Az 7| B2 51 752, 7]¢2 7 21 7z2,7|c2 2
5 5
A3| B3| “A4| 84| 3| ~Ta| ca| 33| 4| Ca SZD._,;
[T T T T R A A 'R T c
S T T T A TI T TO T T H — high level ::D—w
L H L L H L L L H L = high leve D
H|H L L L H L | H H| L L = low level 1 -
P ST I AU TR I T AT I R TR A » ’2ZE>—
WL lmwlco!wluwloloe o ln NOTE: Input conditions at A3, A2, B2, and CO are used to
L i H | HIL|H H|L[|IL}|L|H determine outputs 31 and 3,2 and the value of the
H f : : ": : : : : H internal carry C2. The values at C2, A3, B3, A4, and
L L )
HiL L HIH!HILIL L IH B4 are then used to determine outputs 3.3, 34, and
Ll it iw]|HliL]|e |l !n C4.
H H L H L] L H | H L H 1820-0367
[T O AT I TR NV N R VI BT Y 4-BIT SHIFT REGISTER
Hlo | w || v | |nr i H | H
L H | H|H!IH|L |H]|L |H]|H
H| H | Hw|H|L{n|Hw|uw|lw|n
SERIAL IN +5V
2 —= Dg Qgt—13
Do
o R
4—D2 REGISTER Qp—mn Dy
5 —{ D3 Qz}— 10 48T
1820-0307 1—] seriaLin A
GISTER
HEX INVERTER 5 —q SERIAL/SHIFT REG! a
8 —QPPARALLEL CLOCK PARALLEL SE::‘\FL]{‘
6 — PARALLEL ENABLE CLOCK
ENABLE PARALLEL‘
CLOCK

)

+5V

w
IS

When the PARALLEL ENABLE line is high and a clock pulse
occurs on the PARALLEL CLOCK line, data on parallel input
lines (D, - D,) will be stored in the register. Data is transferred
to the output lines when the clock signal goes low. A clock
pulse on the SERIAL SHIFT CLOCK line and a low on the
PARALLEL ENABLE line will cause the contents of the regis-
ter to be shifted one bit position. Data on the SERIAL IN line
will be stored in the Bit 0 position. Data is transferred to the
output lines when the clock goes low.

o
@

-y
3

w
=
o

YYYYVY
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1820-0368
5-BIT SHIFT REGISTER

1 CLOCK CLEAR 16
2—{ Py Qg p—15
33— Py Qq 14 2 Po Qo 15
4—]p, Qy p13
3 Py Q1}— 14
66— Py SBIT 0z }— 11
7—» SHIFT Qg f—10 4 2 a2 |— 1
4 REGISTER 2
8 — PRESET S-81T
+5v| 5 SHIFT 2
9 — fﬁ““"— REGISTER
1—] cLock 6 Py Q3 "
7 Py 4 10
CLEAR
PRESET SERIAL
I 8 ENABLE IN 9

16

A high input signal on the PRESET line causes the register
bits to be set if the corresponding P input line is high.

A clock signal loads the data present on the SERIAL IN line
into the first register position and shifts the contents of the
register.

1820-0370
QUAD 2-INPUT NAND GATE

1820-0371
TRIPLE 3-INPUT NAND GATE

1820-0372
TRIPLE 3-INPUT AND GATE

1820-0373
DUAL 4-INPUT NAND GATE

1820-0374
DUAL 4-INPUT AND GATE

2-12

1820-0375
8-INPUT NAND GATE

BN G A WwN

1820-0376
DUAL 4-BIT NAND GATE

f
2 6
4 —

5 —

B
9 —
10 — 3
12 —

13 —

1820-0377
DUAL 2-WIDE 2-INPUT AND-OR-INVERT GATE




1820-0378 1820-0382 1820-0429
DUAL 2-WIDE 2-INPUT AND-NOR GATE i 2-WIDE 4-INPUT AND-NOR GATE VOLTAGE REGULATOR

INPUT

voutage |,
1 REGULATOR

T
QuUTPUT I3

\'ll
v

The regulator is a self-contained 5V regulator. Current limit-
ing is included to limit the peak output current to a safe value.
Thermal shutdown is also included to prevent overheating.
Refer to the applicable equipment manual for specific use of
the device.

PARITY GEN/CHECKER

1820-0435
9-BIT ODD/EVEN PARITY GENERATOR/CHECKER
1820-0384
1820-0379 TRIPLE 3-INPUT AND GATE
4-WIDE AND-OR GATE
8—0
9 —1
10— 2
; . n—3 Y EVEN|p—5
1jA ) :HD_Q 12—4 PARITY ¥ ODD f— 6
2 183—5 CHECKER/
B : i s 16 GENERATOR
3 : 2—{7
: n ¢ 3 —J EVEN IN
) c :: 3)" 10 4—0DDIN
E

This circuit features odd/even outputs and control inputs to

? facilitate operation in either odd or even-parity applications.
Depending on whether even or odd parity is being generated
or checked, the even or odd inputs can be utilized as the
parity or Sth-bit input.

FUNCTION TABLE

1820-0380 1820-0424 INPUTS OUTPUTS
EXPANDABLE 4-WIDE AND-NOR GATE HEX INVERTER = OF INPUTSAT | EVEN | ODD | = s
0 THRU 7 IN | IN | EVEN | oDD
EVEN H L H L
A
1;:1}_ . A|>_ 2 ODD H L L H
.- s> EVEN L H L H
3
c . s> oDD L H H L
D
: ’ s X H H L L
E E
g nPr X L | L H H
1 13—F>_12

H = High Level, L = Low Level, X = Irrelevant



1820-0437 1820-0491
QUAD D FLIP-FLOP BINARY-TO-DECIMAL DECODER

ALTERNATE
s —aPo
4 —egPq 1 0 16| +5V
12 —gP2 15— 7 0$—1 2 1 2 5
11—eP3 Q p—7 14— 2! %2
4BIT O =6 13— 22 243 3 & 21 14
REGISTER Q) {—10 12— 23 3¢—a 2
A ®e “pecmar T S s
2— 01 DECODER 5¢—6 5 4 23 {12
14— 02 -
6 5 9 1
15=—103 ¢ ock CLEAR 7¢—9
| T S¢—n0 ? ¢ BiNaRY. 8 10
TO-DECIMAL
1 3 o e DECODER 7 °
A low signal on any of the preset inputs (P,-P;) will cause the
corresponding register bit to be set. A high on the clock line
will cause the data on the D,y-D, lines to be stored. Data is The binary input lines 2° through 2° appear directly as a
stored on the positive going edge of the clock. A low on the decimal equivalent on the output lines 0 through 9 the
CLEAR line clears the register. selected output will be low. For binary inputs equivalent to

decimal numbers greater than 9, all output lines will be high.

1820-0469
JK FLIP-FLOP WITH AND INPUTS

1820-0495
BINARY TO HEXADECIMAL DECODER

D T

O«

=
~—
@

o4 _ "
14—2
2¢—3 { 2

F“ ’ 22

p—5

23—2°

22 —42!

21— 22 b—6 b 23

1820-0471 BINARY

T0

HEX INVERTER HEconER

p—38 ENABLE
b9
P—‘IU
10e—1
1ne—13 BINARY TO

18 HEXADECIMAL

ENABLE 2 14

19:D 12— DECODER
+5V 13 4—15
14 9—16
15 @mme 17

ALTERNATE

When both ENABLE inputs are low the binary coded input
lines (2°-2%) are decoded and the equivalent output line
(0-15) goes low.
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1820-0506
2-INPUT 4-BIT MULTIPLEXER

J__A0 A
) 20 . ¢
80 AV/BO/T
Al 2
10 A2 A0/BON 5 —A1 F A3
E D
(=
A1/B11 A0/B0/1 83
15 A3 SI\:EJEITAlL A1BIA s B1 [N s .
80 PLEXER A2/B2/1 L AUB1/1_| SPECIAL | A3/B3/
- — ot ' o3
K
A J ! A2/B2/1
5 B1 A3/B3/1 13 52 *— A A2/B2/1 12
1
182 | %
15 A3 N SELECT
1 2 M L P
A 18 B " A3/B3/1
I 14£_D= R 13 SELECT
E c § #
G

ALTERNATIVE SYMBOL

This integrated circuit performs any of the following functions:

a.

b.

Passes (A0:A3) in 1’'s complement form. SELECT LINES OUTPUTS

Passes (B0:B3) unchanged. PIN7 PIN9 |[PIN3 PIN4 PIN12 PIN13

When like-numbered A and B inputs are connected, and L H A0 Al A2 A3
with pin 7 low, the inputs are passed unchanged when X L BO B1 B2 B3
pin 9 is low, or in 1’'s complement form when pin 9 is H H 1 1 1 1

high.

Provides 1’s at the outputs.

1820-0509
TRIPLE 2-INPUT NAND-INVERT GATE

FUNCTION TABLE

A INPUTS OUTPUTS
2> Z OF INPUTSAT | EVEN [ODD | = T
e 0 THRU7 IN | IN | EVEN | ODD
4
SZP— ° EVEN H L H L
9
2 0DD H L L H
D
" EVEN L H L H
13j:>_“
oDD L H H L
X H H L L
X L L H H
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1820-0511
QUAD 2-INPUT AND GATE

1820-0512
DUAL D FLIP-FLOP

4
Ji A
2—{p Qs
3—¢c —
. Qs
!
10
! B
12— o Qft—s
1M— ¢ ————
—s

1820-0513
QUADRUPLE 2-INPUT POSITVE-AND GATES




1820-0515 1820-0539
DUAL ONE-SHOT QUAD 2-INPUT POSITIVE NAND GATE

1 16 | +5V
102
I l 2 15
" A
5j:> Q—* 3 14
s Qp—
P Q 7 a 113
I A Q
3 5 os Q 12
14 15 Q B
I I B 6 ﬁ os 1
12
11:D Q10 7 10
os Q}—s
- 8 9

When either input condition is met the one shot will generate
an output pulse. The pulse width is determined by an external
RC network. The circuit may be initialized by a low clear
input.

1820-0535

DUAL 2-INPUT AND GATE 1820-0545

4-BIT BINARY UP/DOWN COUNTER

0,
15— Do Qg|—3
71— 04 a3 Q Do
10— P2 B;‘I\.ligv Ozf—s Qg CLOCK
9 —|D3 UP/DOWN Qb7 clock
“ —_‘fm Ao COUNTER cLock CARRY
CARRY $—13 DN/UP MAX/MIN
MAXMIN — 12
1820-0538 14 —] cLock a, LoAD
4 —4 CLOCK ENABLE as 0,
EXPANDABLE DUAL 4-INPUT POSITIVE NOR GATE Tower A N
4-BIT BINA|
UP/DOWN COUNTER  P3

(D EXPANDER
INPUT

The counter is clocked by a low to high transition of the
CLOCK line. The clock is effective only if the CLOCK ENA-

1

I3 - 0 - BLE line is low. The CLOCK ENABLE line may only be

3 7 n ° changed while the CLOCK line is high. The direction of count

. sTRoBe 14 STROBE is determined by the DN/UP line. If the DN/UP line is low the
'y 12

count is up. If the line is high the count is down. The counter
may be preset with a low signal on the LOAD line. This will
cause the data present on the input lines (D,-D;) to be
stored. A low output signal is generated on the CARRY line if
either a carry or borrow condition occurs. The MAX/MIN line

(D) EXPANDER INPUT

If any of the input lines are high or conditions for the expander outputs a high signal when the above conditions occur, but
input is present when the strobe input goes high, the output for a full clock cycle. This signal is used in “look-ahead carry”
will go low. applications.
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1820-0574

4-BIT REGISTER

13 —of
12 ——d

11 =

7 —

Dg Qo f—3
D1 B Qp—4
OUTPUT
P2 Q2 —s PEnABLE
D3 03 —s6 CLEAR
4-BIT
REGISTER g, D,
cLock
e, 4BIT o,
CLEAR REGISTER
Q, D,
INPUT OUTPUT 0, b
ENABLE ENABLE 3
INPUT
c @ ¢ A ENABLE
9 10 12

When INPUT ENABLE is true (both signal lines false) a true
clock signal will cause data on the input lines to be stored. A
true signal on the CLEAR line will clear the register. When
OUTPUT ENABLE is true (both signal lines false) the con-
tents of the register are gated to output lines Q, through Q.

1820-0605

QUAD 2-INPUT NAND GATE

1820-0606
ARITHMETIC LOGIC UNIT/FUNCTION GENERATOR

2.— Ag Fo —o9

23— "M Fq |—10
21— A2 Fp b—m
19— A3 F3 p—13
1—%  FuncTION

22—8, GENERATOR

20— B3 A=gl—12

7 — CARRY IN CARRY OUT — 16
8 —| MODE cP]»— 15
6— So cG L—17
5— S1
4.— Sy
3—iS3

The MODE line determines whether an arithmetic or logic
operation will be performed (A “1” for logic function and a “0”
for arithmetic function). The S lines select the function to be
performed according to the table given above. If the function
code LHHL is used and the A inputs are the same as the B
inputs the A=B output line will be true.

The CP (Carry Propagate) and CG (Carry Generate) lines
are used for fast addition operations using a “look ahead”
carry function. The CF line wiii go faise when the following
conditions are met: CP = FypFFpsF,.

If the CARRY IN line is false and the CP condition is met,
then the CARRY OUT line will also go false.

The CG line will go false if the pack addition results in a true
CARRY OUT independent of the CARRY IN. The CG signal
is defined as follows:

CG=AysB, + (As B)(A;+By) + (A By)(A+By)(As+By)
+ (Ao*Bo){(As+B1){Az+ Ba)(As+ By)

80

A0

SELECT 3

SELECT 2

SELECT 1

SELECT O

p CARRY IN

MODE

ALU FUNCTION GENERATOR

CARRY OUT ¢

24| +5V

Al 23
B1 22
A2 21
B2 20

A3

B3

CG OUT ¢

CPOUT S

FUNCTION

SELECT OUTPUT FUNCTION

LOGIC ARITHMETIC

83| 2| S1/ 50| FUNCTIONS OPERATIONS
LjLfe L |F=a F=A

LiL|L|n |F=na+8 F=A+B

L|L|H]|L |F=AB F=A+B

L|L [H]H |F=Logical 0 | F=minus1{2’s complement)
L{H|LL |F=AB F = A plus AB

LIH|L[H |F=B F = [A+B] plus AB
L{H|H|L |F=A%B F = A minus B minus 1
L|{H|H[H |F=aB F = AB minus 1
HiL|L]|L |F=A+B F = A plus AB
HiL|L|[H|F=AeB F = A plus B
HIL|H|L [F=8B F = [A+B] plus AB
H{L H|H |F=AB F = AB minus 1
H|H |L [L | F=Logical 1 F=Aplus A1
HiH L |H {F=A+B F = [A+B] pius A
H|{H|RH]|L [F=A+B F = [A+B] plus A
HiH|H|H |F=A F = A minus 1




1820-0608 1820-0611 1820-0614
BINARY-TO-OCTAL DECODER - LOOK AHEAD CARRY GENERATOR DUAL FOUR-BIT LATCH

0¢—10
5= 2(: i—n '" einany ! 7 ™ [ 16] +5v
vt T i i i
0 :z BINARY- S el 6 ottaL 3—4Go {
Py TO- 3 13 DECODER ! 1—4G G $—10 2 2 CARRY P 15
ogggélén 4 [" ‘ 14_1.612 ' GENERATOR
8 —d enaLe s4—3 5—4, 3 Gq cqu_.q‘ 14 DUAL FOUR-BIT LATCH
642 L LIS 4 PPo oL
791 2 —gPy c
15 —JLPQ CN+>< L—1Z 5 I63 N+X 12
6 —@P3 CN+Y o 11 6 bry Cn+y 1
Chez —9 LATCH 1 < P LATCH 2
7 P G 10
13— CyIN 1
8 Cn+z 9
Binary data is decoded to octal when the ENABLE input is
low. For a given input only one output line will be low.
This circuit is used together with 1820-0606 to provide fast
addition. The Carry Generator uses CP (Carry Propagate)

and CG (Carry Generate) signals from the adder circuits
(P,-P; and Gy-G;) as well as the Carry In signai to the first
adder circuit to provide carry in signals to succeeding adder
circuits (Cyix, Cy+y, and Cy.z). This is done without waiting
for the “ripple carry” to propagate from adder to adder.

1820-0610
DUAL 4-INPUT MULTIPLEXER
LATCH OPERATION — Data can be entered into the latch
when both of the enable inputs are LOW. As long as this logic

_:: :? anl 4 ) o N condition exists, output of the latch will follow the input. If
s a2 The G and P signals provide inputs to additional look ahead either of the enable inputs goes HIGH, the data present in the
™ oua circuits if they are used. The output signals are defined as latch at that time is held in the latch and is no longer affected
fouTogu follows: by data input.
. A MULTH
12— Bp — 15 PLEXER
—e g:,—u Cuix = Go + P, Cy The master reset overrides all other input conditions and
10—® forces the outputs of ali the laiches LOW when a LOW signal
B i" 2 Cusy = Gi + Py Go + Py Py Cy is applied to the master reset input.
l
133 Cyiz=G, + P, G, + P, P, G, + P, P, P, Cy X = lrrelevant
L = LOW Logic Level
A two bit code selects one out of four bits to be propagated G=G +P; G+ P PG +P P, PG H = HIGH Logic Level
through the multiplexer. The dual output allows both states of Q,-1 = Previous Output State
the output bit to be used. A truth table of input codes and the P=P,P, P Py Q, = Present Output State
resulting bit transfer is given.
T MR | Eg | E; | D | @y | OPERATION
SELECT LINES INPUTS OUTPUTS HE;(alzNo\-lflgER
21 | 90 Ao | A | As | A, | Qa | 0A H L L L L Data Entry
6| o 0! X]| x| x| oy H L L H H Data Entry
0ol o 1 x| x{x]|11]0 H L H X n—1 Hold
0|1 XJo|xtx|olna . AD , « Hold
0|1 X1 x|x|1]o S H H L n—1 °
110 X {x|o|x|oln . c[: . H H H X Q1 Hold
170 X | x| 1|x|1]o0
o= L X | x| x Reset
141 X | x| x{ofo/|1
11—E-D——1o
1] 1 X{x|x{1]1}o
13——F->—12

X = irrelevant
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1820-0615
8-INPUT MULTIPLEXER

1 Do
2—Dy
3 —lo, ol—15
4 —{03
5 —{D, 8-T0-1 Sl—1a }
MULTIPLEXER 8-TO-1
6 — Dg MULTIPLEXER )
[} 2

7 —Ds
9 — D7
10 —@ ENABLE

22 2t 20

T

1312 1

Data on one of the 8 input lines is transferred to the output
line when the ENABLE line goes false. The specific input line
to be transferred is determined by the three select lines.

1820-0616
QUAD 2-BIT MULTIPLEXER

(W
T sELECT 16 +5V
2 —<Aq
3 —dAy Qb—a 2 Al ENABLE ®—1 15
5 —{B1 3 — A2 c1
6 — B2 Qg b— 7
QUAD 4 QA c2
e 2-8IT
MULTIPLEXER
—c Qc — 12
" 2 ¢ 5 B1 ac
11— Dy
10 —4D; Qp b—29 6 B2 D1
15 Z—@ ENABLE
7 B D2
1 —sELECT

V
QUAD 2-BIT MULTIPLEXER

The circuit is used to select one of two four bit data words.
The ENABLE must be low to allow the selection. The
SELECT line is used to determine which data word will be
transmitted. A “0” on the select line will transmit data word 1.
A “1” on the select line will transmit data word 2.

1820-0617
QUAD 2-iNPUT EXCLUSIVE NOR GATE

| 14} +5V
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1820-0619
DUAL 4-INPUT NAND GATE

1820-0620
DUAL 4-BIT MULTIPLEXER

1
2
6
a4
5
B
9
10
8
12
13
6 — Ao
5 —1Aq aQb—17
4—Az Og 9
3—( A3
DUAL
4-TO-1
MULTIPLEXER
10 —4Bg
1M1—B1 < =
B, @ @
‘IZ—( 2 5 8
T o
3—B3 £ 5 21
115 14 2

Each part of the multiplexer allows one of four bits to be
placed at the output terminal. The data bits are placed on the
input lines prior to the multiplexing operation. The code for
the desired bit is then placed on the select lines (refer to the
table above). The strobe line is used to gate the data bit onto
the appropriate output line (A inputs to the Q, terminal etc.).

1820-0621
QUAD 2-INPUT EXCLUSIVE NOR GATE

STROBE BJ
20
B3
A1 DUAL4BIT 8,
MULTIPLEXER
AD 51

Qa By

Qg

SELECT

INPUTS | DATA INPUTS | STROBE | OUTPUT
2|2 [ao]at]az]az] & oa
x | x [ x]IxlIx1{x 1 0
010 |0 X|X]|xX 0 0
00 1 X X X 0 1
0 i1 x| olxx 0 0
0|1 X 11| x|x 0 1
1o x| x|o|x 0 0
1o | xoox ] x 0 1
vl xI x| xlo 0 0
1 x| x x| 0 1

Select inputs 2° and 2' are common to both sections.

X = irrelevant




1820-0622
8-INPUT MULTIPLEXER

4—1Dg D3 8-TO-1 +5V
3—{Dy MULTIPLEXER
2—{D; 02 Dg
1—D3 Qi —5 D4 Dg
15— Dy 8TO1 al—s
16— og MULTIPLEXER Dg Dg
13 - Dg
12— Dy -
7-—J-ENABLE e
20 21 22 ENABLE
ol

When the ENABLE line is false, the binary select lines 20
through 2 are used to select one of the eight inputs, lines D,
through D,, and apply it to the output lines Q and Q.

1820-0623
8-BIT COMPARATOR

10 Ag 1 Bj 14| +5V
11= Aq
12— A2
13— Az Xb—6 3 BT A2
COM;-AE;";TOR N COMPARATOR

4—1Bg

3—184

2 —{ By

1—83

STROBE

STROBE

When the STROBE line goes low the A bits are compared
with the B bit. The result of the comparison is present on the
output lines for the duration of the strobe. The output is
decoded according to the truth table shown.

RELATION | X | Y

A>B 1 0

A<B 0 1

1820-0626
4-BIT REGISTER

1820-0626
U

1820-0626

2P0 ENABLE

14 —eP1

s—gP2

S,
1—4P3 !
3= Dg 4-BIT Qg 15

4| Dy REGISTER -

4-BIT
REGISTER 91

7— D3 a3 p=—10

1—QENABLE ¢ gaR

I

9

A low input on the ENABLE line allows data on the input lines
to set the register. There are two modes of operation, one
using the D input lines (most common) and the other using
the P input lines.

If the D inputs are used the P inputs are held false. When the
ENABLE line is low the register output lines will “follow” the D
inputs. When the ENABLE line goes high the register will
retain the last set of data inputs.

if the S inputs are used the D inputs are held true. When the
ENABLE line is low, a false input on the S line will set the
register bit. The register is then cleared by a low signal on the
CLEAR line. The CLEAR line serves as a “master” register
clear for both the D and S modes of operation.
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1820-0628
READ/WRITE MEMORY

i
12 — READ/WRITE (@¢—— 11 D18 Vee
MEMORY
10 —— 9
INPUT  OUTPUT
DATA DATA
6 — — 7
L 1’—— 5 READ/WRITE
MEMORY
READ/WRITE
2 —® enaBLE
WRITE/PASS
3 e ADDRESS n
l 10

This 64-bit read/write memory, consisting of 64 flip-flops,
provides 15 words of four bits each. The data outputs can be
wire-“anded” to other integrated circuits of the same type to
provide a memory of up to 4704 words. With output buffering,
additional memory capacity is possible. Access time is typi-
cally 33 nanoseconds.

WRITE OPERATION. Information at the data inputs is written
into the memory by addressing the desired location and
maintaining pins 2 and 3 low. During this operation, the 1’s
complement of the input data is available at the output.

READ OPERATION (NON-DESTRUCTIVE). The 1's com-
piement of the information written is obtained by addressing
the desired location while holding pin 2 low.

PASS-THROUGH OPERATION. With pin 3 low and pin 2
high, the 1’s complement of the information at the data inputs
is passed to the data outputs. No change is made to memory
contents.

OPERATION | PIN2 | PIN3 | DATA OUTPUTS
Write L L Complement of
data inputs.
Complgment of
Read L H addressged word.
Complement of
Pass through H L data inputs.
None H H All high.
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3 T al—s
1—4¢ ol
2—K Qf—s
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1 B
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DUAL J-K FLIP FLOP

TRIPLE 3-INPUT NOR GATE

16-TO-1 MULTIPLEXER

1820-0629

1820-0637

1820-0640

CHARACTERISTIC 44

8 ——a4Dg
7 —4Dq
6 —{Ds Q ¢—10
5 —1D3
4|04
3 —{Dg
2 —{0g
1—— Dy 16-TO-1
MULTIPLEXER
23 —iDg
22 —Pg
21—4Dbyg
20 —{Dqq
19 —{Dyy
18 —{P13
w
17—P1s 8
@
16 —D15s 5 20 21 22 23
T I | [ MULTIPLEXER
3 15 14 13 11

1820-0655
DUAL 4-INPUT GATED NOR GATE

When the gate enable (strobe) is high and any gate input is
high the gate output will go low.

1820-0657
OCTAL TO BINARY ENCODER

Y
f 4
10 0 2¢—9g
1 1 2Ne—7 5
12—92 29— GROUP
6
13 3 OCTAL SELECT
1 a TO  GROUP
ginaRy setect T Y p7 3
2 5 DECODER \ ENABLE N
3 8 INPUT
4 7 22 16
INPUT  NO p 21
ENABLE INPUT OCTAL TO
- BINARY
M T ENCODER 204

5 15 I \4 I

When the ENABLE INPUT line is low and one or more of the
input lines 0-7 are low then the output lines making up the
binary equivalent of the highest input lines will go low. When
this occurs the GROUP SELECT output signals also goes
low. If the INPUT ENABLE line is low and none of the input
lines are selected (go low) then the NO INPUT line goes low.
This allows the next stage of a decoder to be enabled.

1820-0661
QUAD 2-INPUT OR GATE

One of the 16 input data lines is selected by the select lines 2°
- 23 . A low signal on the STROBE line causes the selected
data line to be inverted and made available on the Q output.
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1820-0668
HEX DRIVER

1820-0668

1820-0681
QUAD 2-INPUT NAND GATE

18200681 18200681
A

1820-0682
QUAD 2-INPUT NAND GATE

1820-0682
.




1820-0690

1820-0683 1820-0686
HEX INVERTER TRIPLE 3-INPUT AND GATE DUAL 4-INPUT NAND GATE

1—A>-—Z A
. 1 2 1 im +5V 1A
3_D'_4 123 : 2 A 12 ;‘—' 6
¢ B 4 g
e - 3 “ e
D
Q_D_s 5 C 4 1 o—18
11_E.>__10 ‘:)D'B 5 B 10 :2: }-—8
13—F>_12 1" 6 c 9 13 eaned
7 8
1820-0691
1820-0684 1820-0688 4-2-3-2 INPUT AND-NOR GATE
HEX INVERTER DUAL 4-INPUT NAND GATE
12
1—AD3—-2 13
. B . 1— 2 ; 8 OR
E i:}‘ 12
5—C-{>9—s 5= !
9—D{>—a 9—B 23:)
c 10 = s
n—D—w :;_ > -
13—FvD—12
1820-0685
1820-0689 1820-0693
TRIPLE 3-INPUT NAND GATE DUAL 4-INPUT NAND GATE DUAL D FLIP-FLOP

Lol 1

, A
A - -

2 12 7 ] 2 D Q 5
13 2 — ¢ Q

B 4 — 6 Qs
: )

5 —|

4 6 1
5

s 9 —1 B 10
) 10— l B
10 8 12 — 8 12—{0 a2
o I 1n—c =

Ql—s3
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1820-0694
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE

1820-0697
DUAL 4-INPUT NAND GATE

1820-0705
DECADE COUNTER

1
3— Py 00 VY CLEAR 16| +5V
P Qyb—13 CARRY
2 CLOCK ouT 15
5— P2 Qg —12
P
1P | 3 [ Q 14
6" DECADE 3=
COUNTER
4 B—P Q 13
CARRY |__ DECADE
9 —4 LOAD 15
out . p. COUNTER
1@ CLEAR 2 212
2—C
LOCK N Py N
CARRY
CARRY 7 N COUNT (— 10
COUNT IN
| | 8 LCAD ¢~ 9

10 7

When the CLOCK input goes high and the LOAD line is low,
data on the parallel input lines (P,-P;) is stored in the counter.
When the CLOCK input goes high and both the COUNT and
CARRY IN lines are high, the counter will be incremented.
The new count will be present on the output lines (Qo-Q5)
foilowing the high-to-low transition of the clock.

The CARRY OUT line will be high if the output lines Q,-Q,
equal nine (1001) and the CARRY IN line is high. The counter
will be set to 0000 when the CLOCK line goes low.

1820-0706
5-BIT COMPARATOR

Ag A<B [— 2
A, A=B {— 14
Az A>B —15
A.

s 58IT

A4 COMPARATOR

By
By

Ba ENABLE

N o o 0 s w

5BIT
1 COMPARATOR A4
1

When the ENABLE line is low, input lines A, through A, are
compared with B, through B,. The appropriate output A> B,
A=B, or A< B becomes true. The output remains unchanged
until the ENABLE signal is removed or the input line signals
changed.

1820-0713
4-BIT BINARY COUNTER

—1a QA 14
1 16| +5V
—B QB |— 13
— c ac f— 12 2 cLtk  CLR cARRY 15
OUTPUT
D a |— 1
3 A Q 14
CARRY A
—tie, SR
s a B og 13
— ENABLE
T 5 c Qg 12
— CLK
6 D ap 11
ENABLE ENABLE
CLR 7 [4 Loap T 10
T 8 ;—; 9

Synchronous operation is provided by having all flip-flops
clocked simultaneously so that the outputs change coincident
with each other when instructed by the count-enable inputs
and internal gating. Clock inputs trigger the four flip-flops on
the rising (positive-going) edge of the clock input.

The counter is fully programmable. The outputs may be pre-
set to either level. As presetting is synchronous, setting up a
low level at the load input disables the counter and causes
the outputs to agree with the setup data after the next clock
pulse regardless of the levels of the enable inputs. The clear
function is synchronous and a low level at the clear input sets
all four flip-flop outputs low after the next clock pulse, regard-
less of the levels of the enable inputs.

Both count-enable inputs (P and T) must be high to count,
and the T input is fed forward to enable the carry output. The
carry output, being enabled, will produce a positive output
pulse with a duration approximately equal to the positive
portion of the Q, output.
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1820-0715
DUAL JK FLIP-FLOP

p— N
>

4—]

[
o

16 K —14

N w——g

6—9C ———
12— K —10

1820-0716
4-BIT BINARY COUNTER

3—Po Ql—14
4 — Py Qb—13
—|r Q) p—
5 2 2[—12 4BIT
6 — P3 Qg b—11 BINARY
4-BIT TER
BINARY COUN
COUNTER
9 —4 LOAD
2 —{ cLock
__| carmy CARRY [
10 N ouT 15
COUNT CLEAR

[

7 1

When the CLOCK input goes high and the LOAD line is low,
data on the parallel input lines (P,-P;) is stored in the
counter. When the CLOCK input goes high and both the
COUNT and CARRY IN lines are high, the counter will be
incremented. The new count will be present on the output
lines (Q,-Q;) following the high-to-low transition of the clock.

The CARRY OUT line will be high if the output lines Q,-Q,
are all high and the CARRY IN line is high.



1820-0718
4-BIT COMPARATOR

1—1 Ao 1 A0 4BIT 14| +5V
- COMPARATOR
2—48g Ag=Bg |—3 2 By Aa 13
65— A1
5 —18, Ar=By b 3 Ag=8g B3 |12
8—— A2 A Aq=By Az=By 1
98, A2=By }—10
13— A3 5 By Az=By 10
— A3 = B3 e
12—{B3 3= B3 |—11 s A 8, 9
4-BIT A
COMPARATOR 7 2 8

Four sets of two bits each are compared. If a set contains
equal bits, the respective A; = B, output line becomes true.
The output line remains true until the input bit pattern is
changed.

1820-0720
DUAL DIFFERENTIAL LINE DRIVER

e -

DIFFERENTIAL

LINE DRIVER

The dual differential line driver also performs the dual four-
input NAND or dual four-input AND function.

The differential outputs are balanced to drive long lengths of
coax with characteristic impedances of 50 to 500 ohms.

1820-0721
DUAL DIFFERENTIAL LINE RECEIVER

STROBE

5
RESPONSE
TIME

STROBE

The dual differential line receiver receives inputs from twisted
pair lines. The differential input rejects large common mode
signals while responding to small differential signals.

Response time can be controlled with an external capacitor
to reject input noise spikes. The output state is a logic 1 for
both inputs open.

1820-0722
DUAL LINE DRIVER

13
12

SIGNAL IN {1 } SIGNAL OUT
2

INHIBIT 3

INHIBIT BOTH 10

INHIBIT 4

5
SIGNAL IN
6

9
> 8 } SIGNAL OUT

2.24

This integrated circuit consists of two line drivers, each driv-
ing a line (such as twisted pair) and maintaining a nominal
line current of 6 ma when the two wires in the line are at
opposite logic levels. Qutput voltage levels are < 0.8 volts
(low) and > 2.0 volts (high). When the line is isolated from
ground the voltage across the line is at least 2.8 volts for the
high-low or low-high state, and common-mode voltage (line
to ground) can range from — 3 volts to + 10 volts. A low input
to pin 3 or 4 allows either channel to be inhibited. A low input
to pin 10 inhibits both channels.

SIGNAL INPUTS | INHIBIT INPUTS | SIGNAL OUTPUTS
PIN1 | PIN2 | PIN3 |PIN10 | PIN13 | PIN12

I XXX
I NX X
ITT X
IITIrx
IrrII
rIIII

SIGNAL INPUTS | INHIBIT INPUTS | SIGNAL QUTPUTS
PING | PIN6 | PIN4 [PIN10| PIN9 PIN 8

I Xroxx
Tox XX
TIIxr
ITTrx
TrrIzI
FIITT

X = irrelevant



1820-0723 1820-0726
DUAL LINE RECEIVER 8-BIT SHIFT REGISTER

3 —{ D Qgb—4
A o 0
1 5 — Dy Qi}—6
2
B 7— D, Qt—3
5 A 9 — D3 Q3 —10
—_4D 8-BIT —
' 4 SHIFT i 8-BIT SHIFT
c 18 — Dg REGISTER l—n7 REGISTER
& ~
6 4 20 —| Dg Qgt—19
: P 9 D2
D 22 — D7 Q7 f 21
n 23 —§ LOAD a,
12 o -
2—4 4 g Z
cLOCK 4 D.
14K 5 iNuBiT D 3
L] o3
130N 14
CLOCK INHIBIT

When the LOAD line is low data on the parallel input lines
D,-D; is loaded into the register. A low on the CLEAR line
clears the register. The contents of the register are shifted
one bit position (from D, to D, etc.) when the CLOCK IN-
HIBIT line is low and a positive clock transition occurs. At this
time the J and K inputs will be used to determine the next
state of the D, bit position.

1820-0724
DUAL 2-BIT DECODER

6—y 20 09—4
7 —d 21 19—3 28IT
DECODER
2¢—2 1820-0733
ENABLE — 1
* - 3 QUAD 256-BIT SHIFT REGISTER
DECODER
B
ENABLE
10— 2° 09—12
92! 19—13 20 N N “ quap 3
24— 14 3o o1 256-BIT
21 8 —{0q Ql—s SHIFT
11—@ ENABLE 3@—15 28IT b o s REGISTER
DECODER 10— 2
2-BIT 16 —4 D3 Q3 b—14
DECODER QUAD
256-BIT
SHIFT
REGISTER
When the ENABLE line is low the input lines 2°-2" select one
of four output lines 0-4. The select line goes low. eLoer ergex

4 11

Data on input lines D,-D is loaded into the register by a high
to low transition of either the CLOCK1 or CLOCK2 line. The
same clock signal shifts the contents of the register one
position and presents the next output bits on the Q,-Q; lines.
The register is circular containing 256 4-bit words.
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1820-0738
DUAL 2-TO-4 LINE DECODER/DEMULTIPLEXER

1820-0742
DUAL 4-BIT LATCH

15 DATA
D A 4——ty —5 OR
s SO T
3¢—2 B 19— 4 A N §—1h BT h—7 a—iL ogb—s5 CLEAR
—]L Q, b—
DECODER 4 = 2m DATAOR 66— 5 8 2 REGISTER 29 6—— 1Ly ay—7 ENABLE
14 STROBE 1(%84 STROBEA STROBE B 10 ——ib3 Q—Mn s L, a, 9
MULTI- 4 10 DISABLE 5¢— 6 2 L
PLEXER 2! 20 3:13 ENABCE 10— L3 Q3—n 0
g o 08— pecoper ‘7 DUAL Y CLEAR 16— Ly o —17 o
OR 1-T0-4 _— DUAL L
1708 34— 12 MULTI- T A 8 's 4BIT O5p—19
MULTI- PLEXER OB 1 20— Lg LATCH 0g b—21 b
PLEXER 4 3
3w - 2— 1, a;b—2 a
OUTPUT SELECT 14 10 2 16—|Lo Qg f—17 1
L ¢ Q 9 ZZD ENAELE
¢ 1 'Y S 18— Ly By 3 Lo-Ly L
DaTa A LS 2 2 20 —{L, 4BIT o l—21 1
g T ] 22dl; REGISTER ol 2 ﬁjj e 0,
DECODER
STROBE OR 2——5 me 3 m 14 INPUT CLEAR CLEAR Ly
2 1.T04 OUTPUT SELECT 15 ENABLE Qg-03 04-Q7 ENABLE
MULTI-
pLexer T ° D CLEAR T T 03 CLEAR
- .
RERE J; 1 13
[ DUAL 4 BIT REGISTER
3 13
OQUTPUT SELECT
High inputs on both enable lines will cause the input data
(Lo-Ls) to be stored in the register. The data is stored on the
leading edge of the ENABLE signal. A low signal on the
INPUT PINS | OUTPUT PINS CLEAR line clears the register.
3 13[2[1]|7 6 5 4
X X H X H H H H
L L L H L H H H
L H L H H L H H
H L |L|[H|H H L H INPUT PINS OUTPUT PINS
HoOH LK IH HoHoL 115 3 13[214[9 10 11 12 7 6 5 4
X X X L H H H H
X X X H H H H H H H H H
L L L L L H H H H H H H
INPUT PINS OUTPUT PINS L L HILIH L H H H H H H
3 131411579 10 11 12 LM L LogH B L H H K H H
L H H L H H H L H H H H
X XD HI X/ H H H H H L L|lL|H H H H L H H H
L L L L L H H H H L 2] L H H H H H L H H
L H L L H L H H H H L L H H H H H H L H
H L|LjL|H H L H H H HIL|H H H H H H H L
H H L L H H H L
X X X H H H H H USED AS 1-TO-8 MULTIPLEXER OR 3-BIT DECODER

USED AS DUAL 1-TO-4 MULTIPLEXER
OR DUAL 2-BiT DECODER

1820-0751
DECADE COUNTER

1 LOAD 4]+5v

4—1Dg Q—s

10— D4 [ YY) IS 2 Q CLEAR 13
This integrated circuit can be used as a dual 1-to-4 multi- 3] 22 22 _122 3 2 agr B

. . 1— Y3 3
plexer or dual 2-bit decoder. When used as a multiplexer, B P SR PG Gl AN S
data supplied to pin 1 is inverted; data supplied to pin 15 is 6—4 CLOCK 2 s a 0y 10
not inverted. The data and strobe inputs to pins 1 and 2 can - cock 2 o -
. . . . 1
be interchanged with a reversal of signal sense. The inputs to
pins 15 and 14 also can be interchanged, with no change in oxo can ? ook 1 g
signal sense. In decoder use, the output of gate A or gate G 1 1
NOTE: INDEPENDENCE OFBIT 1

must be in the high state to enable the decoder.

By connecting pin 1 to pin 15, and pin 2 to 14, the integrated
circuit may be used as a 1-to-8 multipiexer or 3-bit decoder.

With the exception of the diagram showing physical position
of pins, the diagrams above are simplified to show functional
operation. An X in the tables indicates that the level is
irrelevant.
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CLOCK FROM OTHERS

A low signal on the CLOCK1 line toggles the first bit of the
counter. A low signal on the CLOCK2 line causes the re-
mainder of the counter to be incremented (counting to 5). If
the Q, output is used to provide the CLOCK2 input, the
counter will act as a decade counter.



19 —
18 —
17 —
16 —

15 —

13—

12 —

ENABLE

911

1820-0755
8-BIT DRIVER

19 ~—f 1

17— —3

16 — —4
15 — _D—_ —s5
14 ——f L6
13— 7

12 — p—8

1820-0756 1820-0759
8-BIT DRIVER 8-BIT RECEIVER

19— ’::1
18 — 2
17 — —3
16 — —a
15 ~—dv —_D_ —15
18 —] —6
13— —7
27 enasLe 8

High signals on both enable lines gate the input data. The
output data is inverted for 1820-0756 and 1820-0760.
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12—

}-—z
DL

ENABLE

1820-0760
8-BIT RECEIVER

1820-0761
HEX INVERTER




12

AouTPUT | M
ENABLE | 15

10

DIFFERENT!AL/[ 7
SINGLE-ENDED
MODE CONTROL | 9

souteut | !
ENABLE | ,

INPUT B4
6

INPUT B;
4 2

INPUT Ag

1820-0765
4-BIT COUNTER

4— 0 g f—s (
1 D 14 [+5V
10— Dy Q) p—29 LOA|
—]{ D Qy t— | —
3 2 4BIT 2 2 2 2 CLEAR 13
11— O3 COUNTER Q3 p— 12
3 D2 Qg 12
4-BIT
8 —@ CLOCK 1 4 Dp BINARY pj M
COUNTER
6 —= CLOCK 2
5 Qg Dy 10
6 CLOCK 2 ] 9
LOAD CLEAR
T T ? CLOCK 1 ¢ 8

A low signal on the LOAD line presets the counter with the
data on the input lines D, through D,. A low signal on the
CLEAR line clears the counter. A low signal on the CLOCK1
line toggles the first bit of the counter. A low signal on the
CLOCK2 line causes the remainder of the register to be
incremented by one (counting to 7). If the Q, output is used to
provide the CLOCK2 signal, the counter will act as a 4-bit
binary counter.

1820-0782

TRIPLE 3-INPUT NOR GATE

1820-0788

1820-0833

8-BIT REGISTER

13 =1 DATA 0y 4
IN

Qf—s

Q6
14 ~—@ LOAD Qg 7

Qqp—19

8BIT

1—®  REGISTER  ogf—10 DATAIN
2 2 -

S sBIT @
=2 Qz}—12 REGISTER

CLEAR

15

6-BIT REGISTER

~

1820-0780

QUAD TRI-LEVEL LINE DRIVER

OUTPUT A
13

D

INPUT A4

B | 16
OUTPUT

ENABLE A
OQUTPUT
ENABLE

P—

QUTPUT A
n

Y
3-—0p Qg pb—2 CLEAR
4—j1Dq Qif—s
6 —{D2 Q7
11—D3 Q3+—10
13— Ds REGISTER  Caf—12
14 —4Dg Qg f— 15 6-8IT
REGISTER

9—{ CLOCK
1—@ CLEAR [ o N 15

8k CLOCK

;V E

When the LOAD line is low the information on the DATA IN
line will be stored in the register position selected by the
address lines (2°-22). A low CLEAR signal together with a
high LOAD signal will cause the register to be cleared.

If both LOAD and CLEAR lines are low the register will act as
a multiplexer, routing information on the DATA IN line to the
output selected by the address lines.

OUTPUT B4 5

DIFFERENTIAL/

M\

ouTPUTB;

L/

The quad tri-level line driver can be used as either a quad
single-ended line driver or as a dual differential line driver.

To operate as a quad single-ended line driver, a logic 0 is
applied to the Output Enable pins to keep the outputs in the
normal low impedance mode, and a logic 0 is applied to both
Differential/Single-Ended Mode Control inputs. All four chan-
nels will then operate independently and no signal inversion
will occur between inputs and outputs.

To operate as a dual differential line driver, iogic 0 is applied
to the Output Enable pins, and at least one logic 1 is applied
to the Differential/Single-Ended Mode Control inputs. The
inputs to the A channel are connected together and the inputs
to the B channel are connected together. in this mode, sig-
nals applied to the resulting inputs will pass non-inverted on
the A, and B, outputs, and inverted on the A, and B, outputs.

SINGLE-ENDED  INPTUP Aq m
MODE CONTROL
DIFFERENTIAL/

n _‘5 SINGLE-ENDED

MODE CONTROL

Data on the input lines is entered into the register by a
positive going transition of the CLOCK line. The register is

cleared by a low input on the CLEAR line.

TTL-TO-MOS TRANSLATOR/CLOCK DRIVER

1820-0832

1820-0834

BINARY TO OCTAL DECODER

Voltage references V2 and V3 determine the output signal
level.
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0b—13
1f—1a
[— 2b—12
1
s—p? BINARY s—n BINARY !
15— 22 TO OCTAL 4f—s oeoaL
DECODER oh_a , DEcodER
6 f—2 2
INVERT |
109 outeut s 3
INVERT
QUTPUT
ENABLE

)

79

When both enable inputs are high the binary code inputs
(2°-22) are decoded. The equivalent octal output (0-7) will go
high or low if the INVERT input is high or low respectively.



1820-0835
2-INPUT 4-BIT MULTIPLEXER 1820-0837

DUAL 4-INPUT NOR GATE

1=q Ag Qyf—3

]

' | 6—i A Q—4

— - B
(1) 10 2 Qyf—12
2

00
B, QUAD
°_+_.| » - | 15— Az Q3f—13 B . 2BIT o, L
| “2) QUAD MULTIPLEXER 2 6
o1 q, 2-BIT 4
Ay 01 MULTIPLEXER Q, N

I
! - e ®2
B
K D_\_h ! N—18y A2 mj_\'_
! A 9 14—8s s s 5 13:‘L/
l |

" ! B0y Input data (A,-A; or B,-B;) is routed to the output lines
Ao 0™ ' (Q,-Q,) according to the table given below.
| ] I
I Q I 1820-0839
: CD : SELECT LINES OUTPUT 4-BIT REGISTER
l__ _J SO sl QN
e e (1,2,3,4)
o 5
0 0 BN 4—pg Qg p—2
5— D4 Qo —3
0 1 BN 12— Dy Qp—7
_ 13— D3 Q;—6
Qz t—10
1 0 AN REEIBSI;ER 52 . REGISTER
g — CLOCK Q3 —15
1 1 1 1—4 CLEAR Q3 —14
Data on the input lines (D,-D,) is stored at the low-to-high
transition of the CLOCK line. A low signal on the CLEAR line
DUAL 2 ;8”2%'833: RATO will clear the register.
- MPARATOR
1820-0842
A PARITY GENERATOR/CHECKER
1— A0 1— A0 "
1A, A=B|—6 4—dA, 2-BIT A=B}—6 . P e 13
21— 2 e COMPARATOR 2 5 o, 13 :
-k s 3 o o
D_UAL OR COMPARATOR ! A
9—Cp COMPARATOR B 4 Ay 1 : 1
12—1Cy 93— %o 2—D
10 —{Dp C=D|—8 12 —A 2-BIT A=B [—28 5 & % - s 3—] 01 pAé’.?S’ —s
a—lo, 1o—1Js, ~COMPARATOR . A-B ok o o ol D: BIT
13 _{ B1 7 c=pf— 8 * 100 A ERATOR/ GE:GAE';';'\I'{OR/ D5
11—{Dg CHECKER CHECKER
1 12— DG D‘
12 13— D7 D3
ODD PARITY BIT

If the input bits A, and A, compare with the input bits B, and T >

B, then the output line A=B will go high. Similarly for C and D

bits. Pin 8 will be high as long as the high state is present on an

even number of D inputs.
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1820-0843
DUAL DATA DISTRIBUTOR

3—]{ DATA Qg b—11

Qg fme 5

Joed 20 1-TO-4 2 b—12
1 MULTIPLEXER

13 2 Q3 b—2

1__{ DATA 1704
a

MULTIPLEXER
1

0
8—12 1-T0-2 Qs a
MULTIPLEXER % 1To2 1
MULTIPLEXER

DATA 2

Element A multiplexes data on the DATA line to one of four
output lines Q,-Q;. The output line is selected by the select
lines 2° and 2'.

Element B multiplexes the data on the input line to one of the
two output lines Q,-Q,. The output line is selected by the 2°
select line.

1820-0844
DUAL 3-INPUT PULSE SHIFT/DELAY AND GATE

R1

The outputs of the gates are delayed by an amount deter-
mined by an external RC network.
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1820-0845
QUAD 2-BIT MEMORY

10— Do Qg b—15
6§ — 0, Qq |—1
v QUAD 28IT
9 ——9 Wq QUAD Yo —12 MEMORY
TWO-BIT vl
[ At MEMORY !
14-—8Ag Y3 |—5
24 A Y3 |—3

The memory is loaded by selecting the desired address with
the W, and W, lines. Data present on the input lines D, and
D, is then stored in the addressed word.

A word is read from memory by addressing the word with the
A, and A, lines. The word content is then output to the Q,
and Q, lines.

1820-0846
QUAD BUFFER




1820-0899
DECADE COUNTER

3 — A QA |— 1a
4 — B B |— 13
5 —{ ¢ Q¢ |—— 12
6 —8 D Q0 b n
9 —4 CARRY |— 15
ouTPUT

7 — ENABLE

10— endeLe

2 — cuI

CLR

Synchronous operation is provided by having all flip-flops
clocked simultaneously so that the outputs change coincident
with each other when instructed by the count-enable inputs
and internal gating. Clock inputs trigger the four flip-flops on
the rising (positive-going) edge of the clock input.

The counter is fully programmable. The outputs may be pre-
set to either level. As presetting is synchronous, setting up a
low level at the load input disables the counter and causes
the outputs to agree with the setup data after the next clock

etk CLR cpgpy
OUTPUT

R
B OB

[ ac

D ap

ENABLE  ENABLE
P LOAD T

pulse regardless of the levels of the enable inputs. The clear
function is asynchronous and a low level at the clear input
sets all four of the flip-flop outputs low regardless of the levels
of the enable inputs.

Both count-enable inputs (P and T) must be high to count,
and the T input is fed forward to enable the carry output. The
carry output, being enabled, will produce a positive output
pulse with a duration approximately equal to the positive
portion of the Q, output.

1820-0900
TRIPLE 3-INPUT NOR GATE
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1820-0902
DUAL 2-INPUT DRIVER

4 n

1820-0906
DUAL 4-INPUT MULTIPLEXER

— A DUAL
4701
—A; MULTIPLEXER Qj[—
—a,
— Ay
—— DISABLE A
Bg
&
182
B3 Qg
—— DISABLE B

2! 20

o

The multiplexer allows one of four bits to be placed at the
output terminal. The data bits are placed on the input lines
prior to the multiplexing operation. The code for the desired
bit is then placed on the select lines (refer to the table above).
The strobe line is used to gate the data bit onto the appropri-
ate output line (A inputs to the Q, terminal etc.).

DISABLE A

21

Az
A,  DUAL
4-TO-1

1

Ao

Q

DISABLE B

A MULTI-
PLEXER

N

Bq

Bo

fﬁ;ﬁg DATA INPUTS STROBE | OUTPUT
27| 22 |ao | A1 | A2 | A3 A QA
x| x|Ix | x| x| x 1 0
ol olo | x| x| x 0 0
ol ofl1 | x| x| x 0 1
ol 1]x | o x| x 0 0
o| 1|x | 1] x| x 0 1

1] olx | x| ol x 0 0
1 olx | x| 1] x 0 1

1 1 x | x| x| o 0 0
1o x| x| x| o 0 1

Select inputs Sg and S; are common to both sections.

X = irrelevant




1820-0907

TRIPLE 3-INPUT POSITIVE-NAND GATE

1820-0921

HEX INVERTER

1820-0990

QUAD NAND LINE RECEIVER

2

RESPONSE
CONTROL
1 3

5 RESPONSE
CONTROL

4 6
9 RESPONSE
CONTROL

10 8

12 RESPONSE

CONTROL
13 11

+5V

1820-0998
DUAL 4-TO-1 MULTIPLEXER

& —i A0 | [ sTROBE
f A
5 e A1 QA e 7
4= A2 Qg p—9
33— A3 A
DUAL 3
FOUR-TO-ONE
MULTIPLEXER Ay
10 —18 DUAL

A1 FOUR-TO-ONE B2

MULTIPLEXER
Ao By

11— 8y
12 —{B)

L 2 Qp By

[

14 2

-
@
4
w
~—9 STROBE A
& —49 STROBE B

Qg

Each part of the 1820-0998 multiplexer allows one of four bits
to be placed at the output terminal. The data bits are placed
on the input lines prior to the multiplexing operation. The
code for the desired bit is then placed on the select lines
(refer to the table above). The strobe line is used to gate the
data bit onto the appropriate output line (A inputs to the Q,
terminal etc.).

SELECT
INPUTS DATA INPUTS STROBE | OUTPUT
2V | 2% a0 | A1 | A2 | A3 A QA
x| x|Ix | x| x| x 1 0
o]l oo | x| x| x 0 0
ol o1 | x| x| x 0 1
ol 1{x | o | x| x 0 0
o| 10x | 1| x| x 0 1
1] olx | x| ol x 0 0
1] ofx | x| 1] x 0 1
1] 1 x| x| x| o 0 0
1] x| x| x| 1 0 1

Select inputs S, and S, are common to both sections.
X = irrelevant

Each receiver section has an external response control input
that permits the connection of an external resistor to control
the threshold voltage level.
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1820-0999
FUNCTION GENERATOR

2—{ A Fop—9
B— A1 Fqf—10
21— A2 Fp—
18— B3 F3—13
1—1 8o FUNCTION
g B, GENERATOR

22—d B

20— B2 A=Bf—14
19— Az
7 —4@CARRY IN CARRY OUT g— 16
8 — MODE CPe—15
6— So CG @— 17
5—1 S
a—ds,

3453

The MODE line determines whether an arithmetic or logic
operation will be performed (A “1” for logic function and a “0”
for arithmetic function). The S lines select the function to be
performed according to the table given above. If the function
code LHHL is used and the A inputs are the same as the B
inputs the A = B output line will be true.

The CP (Carry Propagate) and CG (Carry Generate) lines
are used for the fast addition operations using a “look ahead”
carry function. The CP line will go false when the following
conditions are met:

CP = FyoF,*F,*F,

If the CARRY IN line is false and the CP condition is met,
then the CARRY OUT line will also go false.

The CG line will go false if the pack addition results in a true
CARRY OUT independant of the CARRY IN. The CG signal
is defined as follows:

CG = AsB; + (ArB;) (As+By) + (AyB, )(A;+B,)(As+B3)
+ (AgBo)(A;+B1)(Az+B,)(As+By)

FUNCTION

GENERATOR

1820-1015

QUADRUPLE 2-LINE-TO-1-LINE DATA

SELECTORS/MULTIPLEXERS

p STROBE

1A 1Y ¢—4

2A 2Y ¢—7

3A 3y ¢—9

aA ay ¢—12
4B
SELECT

FUNCTION

SELECT OUTPUT FUNCTION

LOGIC ARITHMETIC

S3182|S1180| e iyncTIoNS OPERATIONS
LiL{L|L |F=A F=A
L|L|L|H |[F=Aa%B F=A+B
L|L|H|L [F=AB F=A+B
L {L [H|H | F=Logical 0 | F=minus 1(2’s complement)
LiH|L|L |[F=AB F = Aplus AB
LIH|L[H|F=B F = [A+B] plus AB
LIH|H|L |[F=A®B F = A minus B minus 1
L|H|H|H |F=4B F = AB minus 1
HlLiL|L |[F=A+B F = A plus AB
HIL|L|H|F=A®B F=AplusB
HIL|H|L |F=8B F = [A+B] plus AB
HIL[H|H|F=AB F = AB minus 1
HJH L |L | F= Logical 1 F=Aplus A1
HIH|{L [H |F=A+B F = [A+B] plus A
HiHIHIL |F=A+B £ = [A+B] plus A
HIH|H|H|F=A F = A minus 1

positive logic:
Low level at S selects A inputs
High level at S selects B inputs

INPUTS

OUTPUT Y
STROBE | SELECT | A

=4

,_
I T r - X
x X T O X
I - X X X
T - T rr -

H = high level, L = low level, X = irrelevant

1820-1016
DUAL 2-INPUT OR GATE




1820-1027
4-BIT SHIFT REGISTER

4-BIT
SHIFT
REGISTER

CLOCK

SHIFT/LOAD

SERIAL

INPUT PARALLEL INPUTS
A A
f ] A B c o
@ @) ) 5) ® It
SHIFT
LoAD—2 .
CONTROL T
.
ot =/ |
cLocK L‘—cDe >
R CLEAR CLEAR CLEAR
aCtEAR H R R R dp
Lab cx Lob ck Leb e L cx
—CD—S apl—e —<{>—s T | «{>—s acl—e _<{>—s % | ]
T15) (18) “13) 21 (1
aa e} ac !

ap P

PARALLEL OUTPUTS

The 4-bit registers feature parallel inputs, parallel outputs,
J-K serial inputs, shift/load control input, and a direct over-
riding clear. The registers have two modes of operation:

Parallel Load
Serial shift

Parallel loading is accomplished by applying the four bits of
data and taking the shift/load control input low. The data is
loaded into the associated flip-flop and appears at the out-
puts after the positive transition of the clock input. Serial data
flow is inhibited during loading.

Shifting is accomplished when the shift/load control input is
high. Serial data is entered at the J-K inputs. These inputs
permit the first stage to perform as a J-K, D-, or T-type
flip-flop as shown in the function table.
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1820-1027
4 BIT SHIFT REGISTER (CONTINUED)

cock 1L L 1L rirrererirr rerere e

| [
CLEAR L ! ! :
SERIAL J __—J: : 1 : :
INPUTS | g i 1 ' !
| i | i
SHIFT/LOAD | i 1 : I |
|
A — : w1
|
PARALLEL B : : Lt :
DATAINPUTS | i i | P
| | | |
) | ! L !
3 | | [ )
Q -Io2 T  —
| 1 '
Qg ---2 .  —— ! L
OUTPUTS ~T7h | 1
Qc 2 | — [ 1 |
| f
Qp zzI2 ' I ' ' ' ' ' '
! I 1 |
| je——————SERIAL SHIFT ! t SERIAL SHIFT—
CLEAR LOAD
FUNCTION TABLE
INPUTS OUTPUTS
SHIFT/ SERIAL PARALLEL
CLEAR CLOCK Qa QB Q¢ Qp Qp
LOAD J Kj{A B8 ¢ D
L X X X X X X X L L L L H
H L t X X | a b ¢ d a b c d d
H H L X X | X X X X | Qa0 QBo Qco Qpo Qpo
H H t L H] X X X X |Qa Qa0 Ogn Qcn Qcn
H H 1 L L X X X X L Qan QBn Qcn Qcn
H H t H H|X X X X H 0an OBn  Qcn Qcn
H H t H L|[X X X X |{Qa ©Oan Opn Ocn Ocn
H = High level (steady state)
L = low level (steady state)
X = irrelevant (any input, including transitions)
1 = transition from low to high level
a, b, ¢, d = the level of steady-state input at A, B, C, or D,

respectively
Qo Qo Qeoy Qoo = the level of Q,, Qg, Q. or Qyp, respec-
tively, before the indicated steady-state
input conditions were established
Qan Qg Qcn = the level of Q,, Qg, or Q, respectively,
before the most-recent transition of the
clock




1820-1042
PARALLEL-LOAD 8-BIT SHIFT REGISTER

WITH COMPLEMENTARY OUTPUT

M121318 3 4 5 6
[ 1L L]
A BCDTEFGH
PARALLEL
INPUTS apl— o
10 — s‘m"— OUTPUTS
1OH}— 7
T
1 15 2

The 8-bit serial shift registers which shift the data in the
direction of Q, toward Q, when clocked. Parallel-in access to
each stage is made available by eight individual direct data
inputs which are enabled by a low level at the shift-load input.
The register has gated clock inputs and complementary out-
puts from the eighth bit.

Clocking is accomplished through a 2-input positive-NOR
gate, permitting one input to be used as a clock-inhibit func-
tion. Holding either of the clock inputs high inhibits clocking
and holding either clock input low with the load input high
enables the other clock input. The clock-inhibit input should
be changed to the high level only while the clock input is high.
Paraiiei ioading is inhibited as iong as the ioad input is high.
Data at the parallel inputs are loaded directly into the register
on a high-to-low transition of the shift-load input indepen-
dently of the levels of the clock, clock inhibit, or serial inputs.

H = high level (steady state), L = low level (steady state)

X = irrelevant (any input, including transitions)

1 = transition from low to high level

a... h = the level of steady-state input at inputs A thru H,
respectively.

Qa0,Qs0,Qpo = the level of Q,, Qg, or Q, respectively,
before the indicated steady-state input conditions were
established.

Q,.,.Qq, = the level of Q, or Qg, respectively, before the
most-recent 1 transition of the clock.

SHIFT/
LOAD 16| +5V
S CLOCK cLOCK
cLock | 2 €K& wmimt "5 INRIBIT
-
E|3 E = D 14
I
F ® c 13
PAF:G,E,_']?S‘ PARALLEL
6 8 ” INPUTS
OUTPgT SERIAL SERIAL
H N INPUT
OUTPUT
Qy
SHIFT/ | CLOCK PARALLEL an
LOAD | INHIBIT |CLOCK | SERIAL A_H o, 0Og
L X X X a..h a b h
H L L X x Qa0 Q8o Quo
H L 1 H X H o oan Qgn
H L 1 L X L Qan QG
H H 1 X X Qpo Q80 Qo
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1820-1053
HEX SCHMITT-TRIGGER INVERTERS
(PULSE SHAPING)

1820-1064

8-BIT PARALLEL-OUT SERIAL SHIFT REGISTER

Qp —3

T—1 A seriaL Qg —4
2 — g JINPUTS ac 5

,

PARALLEL ) 9D 8

ouTPUTS | g |— 10

8 —q cK o f— 1
9 —@ CLEAR ag —12
oy —13

The 8-bit shift register has gated serial inputs and an asyn-
chronous clear. The gated serial inputs (A and B) permit
complete control over incoming data. A low at either (or both)
input(s) inhibits entry of the new data and resets the first
flip-flop to the low level at the next clock pulse. A high-level
input enables the other input which will then determine the
state of the first flip-flop. Data at the serial inputs may be
changed while the clock is high or low, but only information
meeting the setup requirements will be entered. Clocking
occurs on the low-to-high-level transition of the clock input.

H = high level (steady state), L = low level (steady state)

X = irrelevant (any input, including transitions)

1 = transition from low to high level

Qaor Qgo,Quo = the level of Q,, Qg, or Q,, respectively,
before the indicated steady-state input conditions were
established.

Qan Qgn = the level of Q, or Q4 before the most-recent 1
transition of the clock; indicates a one-bit shift.

seriaL ) AL
NPUTS

Qa
Qg
OUTPUTS

Q¢

Qp

+BV

2 B8 A ay 13| QY
3 Qy Qg 12| Qg
OUTPUTS
4 Qg Qg 11| Qp
5 Qe Qg 10| Qg
6 a, ck CLEAR@— 9 | CLEAR
7 8 | CLOCK
INPUTS OUTPUTS
CLEAR|cLOcK |A B [QA Q8 .0y
L X X X L L L
H L |X X |0a0 Qgg Qug
H t JH H| H Qa Qg
H Tl x| Loau Qg
H t X L| L Qa Qg




1820-1072 1820-1073

DECODER/MULTIPLEXER 4-BIT QUAD EXCLUSIVE-NOR
@
1v0 (12)
1 B3
(11)
ENABLE 1G “—}b ® '3
v
m Ag SH3h
—— 16
B vz ENABLE | Fj [16] +8v o0
( ENABLE (10)
@ {> A .
1A 2G "
SELECT L o SELECT { A C
INPUTS
Y:
e 2 _{> b }SELECT Ay 18
28
DATA &)
QUTPUT B1 o
DATA Yo ] )
02, . OUuTPUTS - f
] DATA
OUTPUTS
18 ©)
ENABLE 26 —’4> . {1v3 2vy2 Ay
2v1 2v3 Bg c(2)
(3}
oo 1o
ho) 2v2
(1}
N “L> {>—4 Ag
SELECT S
INPUTS l I {9}

(13) 2v3
28

+5V = (14), GND = (7), ( ) = Denotes Pin Numbers
The decoder/demultiplexer consists of two individual two-line
to four-line decoders in a single package.

e e e 1820-1076
INPUTS
OUTPUTS - - ITH CLEAR
ENABLE | SELECT HEX D-TYPE FLIP-FLOPS WITH C
G B A |Y0 Y1 Y2 Y3
H X X |[H H H H
L L L|L H HH
L L H|H L HH
L H L |H H L H
L H H H H H L CLEAR | 1 16| +5v
Q| 2 LG CiEAR ClEar aH 7| @
CK
| 3 LI D 14| 6D
H = high level, L = low level, X = irrelevant
21| 4 i) C’—__IK P D 13| 50
2l s Q CLEAR CLEAR Q| 12| sa
30} 6 6 ok oK D 11| 4D
sl 7 @ CLEAR CLEAR 10| 4a

8 — < 3 | CLOCK

FUNCTION TABLE
(EACH FLIP-FLOP}

INPUTS OUTPUTS
CLEAR CLOCK D Q
L X X L
R H H
H t L L
H L X Qg
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2—1A 1Y — 4
3 —{ 18
INPUTS {
5§ — 2A 2Y f— 7
66— 2B
—daa wl—9 oUTPUT 1Y [ 4 |
10 —{ 38
14— 4A ay — 12 INPUTS
13— 4B
1— SELECT
OUTPUT  2Y
15 —tsmose

1820-1077
QUADRUPLE 2-LINE-TO-1-LINE DATA
SELECTORS/MULTIPLEXERS

INPUTS
OUTPUTY
STROBE | SELECT ([ A B
H X X X H
L L L X H
L L H X L
L H X ot H
L H X H L

H = High Level, L = Low Level, X = Irrelevant

positive logic:
Low level at S selects A inputs
High level at S selects B inputs

237

R/E

Rout

Dout

Rout

1820-1081
TRI-LEVEL QUAD BUS TRANSCEIVER

5 b

14
Rout

I3

6
Doyt —

Din

¢

12 Dyy

1 Rour

T

10 Dour

Y

® Dy

The Tri-Level Quad Bus Receiver consists of four pairs of
tri-level logic elements configured as Quad Bus Drivers/
Receivers along with separate buffered receiver enable and
driver enable lines.

A logic “1” on the Data Enable (D/E) inut allows input data to
be transferred to the outputs of the Drivers while a logic “0”
will force the outputs to a high impedance state.

The Receiver gates are enabled by a logic “0” on the Re-
ceiver Enable (R/E) pin. A logic “1” forces the Receiver
outputs to a high impedance state and disables the inputs.

13 p - TRI-LEVEL
Y/ TouT n  QUAD BUS Doy,
TRANCIEVER

+5V



Al

WORD
SELECT

A2

81

B2

c

cz

D1

D2

CLOCK

{3)

MD¢

(2)

(5)

{11)

1820-1100
QUAD 2-INPUT MULTIPLEXER

s os {14l ag

o—db>cK MULTIPLEXER

s ao 112 op

>
r_q[> s ocliac
>

%

When the word-select input is low, word 1 (A1, B1, C1, D1)is
applied to the flip-flops. A high input to word select will cause
the selection of word 2 (A2, B2, C2, D2). The selected word is
clocked to the output terminals on the negative-going edge of
the clock pulse.

FUNCTION TABLE

INPUTS OUTPUTS

WORD
SELECT CLOCK| Qa 0O O¢ Qp

L ¢ al b1 cl d1
H J a2 b2 2 d2
X H Qa0 OBo Qco Qpo

I

high level (steady state)

low level (steady state)

irrelevant (any input, including transitions)

= transition from high to low level

al, a2, etc. = the level of steady-state input at A1, A2, etc.
Qas Qpo, €tc. = the level of Q,, Qg, etc. entered on the
most-recent | transition of the clock input.

< Xr I
I
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2—4 A
3—IB
4 —— C
5 ~— D
Q4 — 13
10— E
11— F
12— G
14— H
1 SERIAL
INPUT
7 — CLK
6 cLocK
INHIBIT
SHIFT/
LOAD  CLEAR

R

15 9

1820-1107

8-BIT SHIFT REGISTER

SERIAL
IN

Dy

Dy

b,
CLOCK
INHIBIT

CLOCK

o REGISTER
3

8BIT
SHIFT

The parallel or serial-in modes are established by the shift/
load input. When high, this input enables the serial data input
and couples the register for serial shifting with each clock
pulse. When low, the parallel data inputs are enabled and
synchronous loading occurs on the next clock pulse. During
parallel loading, serial data flow is inhibited. Clocking is ac-
complished on the low-to-high level edge of the clock pulse.
Holding either of the clock inputs high inhibits clocking; hold-
ing either low enables the other clock input. A direct clear
input overrides all other inputs, including the clock, and sets
the register to zero.

I [i
CLOCK INHIBIT 1 : : JI ll :
CLEAR _ll_ﬁ ! ! T
SERIAL INPUT :J: | : ' : :
|
SHIFT/LOAD | ! ; L_:f ol
¢ Al | | ! [
Lo | I (I
B! | Li P
[ i | [
c_1t 1 i [
[ | ] [
L
PARALLEL | ©—— : : —
INPUTS E__ 1| | m [
[ i | [
E 1| | Li |t
[ t i i
G [ 1 l HI‘ [
[ | | [
H_ 1 | [Hn (I
[ [ | [
OUTPUT Q77 IO pepempy ey BN vy BN oy SN v B
H - INHIBITH H H H H
| |t SERIAL SHIF T ] |e——— SERIAL SHIF T ~——
CLEAR LOAD
FUNCTION TABLE
INPUTS INTERNAL
OUTPUT
SHIFT/  CLOCK PARALLEL OUTPUTS
CLEAR CLOCK  SERIAL OH
LOAD  INHIBIT A...H Qa og :
L X X X L L L
H X L L X Qao QOgo QHo
H L L b a...h a b h
H H L + X H Qan QGn
H H L t X L Qan QGn
H X H 1 X Qa0 Qg QHo

= high level (steady-state)
= low level (steady-state)

= transition from low to high level

H
L
X = Irrelevant (any input, including transitions)
)
a

... h = the level of steady-state input at inputs A through

H, respectively.

Qo Quos Qg = the level of Q,, Qg, or Qy, respectively, be-
fore the indicated steady-state input condi-
tions were established.

Qan Qg = the level of Q, or Q,, respectively, before the

most-recent 1 transition of the clock.



TRI-LEVEL 8-BIT LATCH

1820-1113

4
DATA INPUT/OUTPUT 1

|
|
|
l
L

—

s |
DATA INPUT/QUTPUT 2 O———

L

6
DATA INPUT/OUTPUT 3 0—{
—

—
7
DATA INPUT/OUTPUT 4 O—]

(-

i

DATA INPUT/OUTPUT 5 0—]
—

—

DATA INPUT/OUTPUT 6 024
L

—
11

DATA INPUT/OQUTPUT 7 O——{

-

DATA INPUT/OUTPUT 8 012_

i

it

ol

ot

ol

wl

9
[ | FEmo v
2 | ENABLE READ 15
g CLEAR WRITE
4 13

INPUTS/

INPUTS/
QUTPUTS

TRUTH TABLE

CLEAR ENABLE READ WRIT 1/0 STATE
1 0 [ x Output =0
x x 1 1 Hiz
0 0 x 1] Write
0 0 0 1 Read

Inputs and outputs are accessed on the same leads of
the tri-level 8-bit latch. When in the high impedance
state, the outputs and inputs are disabled and no in-
formation can be entered. When the outputs are active,
the gating associated with each latch prevents informa-
tion from being entered. Outputs are disabled while
information is entered.

2-39

1820-1116
DUAL J-K POSITIVE EDGE TRIGGERED FLIP-FLOP

SECTION 1

!
2 ——CLRg— 6
3 ~——]CLK
4 —— K PROA—— 7
s — Y
T
14 ——JjCLtR o}— 10
12 ——{CLK
13 K @ 9

SECTION 2

2CLR ¢ 15
2 14
2K 13
2CLK 12

FUNCTION TABLE

INPUTS OUTPUTS

PRESET CLEAR CLOCK J K [ Q Q
L H X X X |H L
H L X X XL H
L L X X X |H* H*
H H 4 L L |L H
H H 4 H L | TOGGLE
H H 4 L H|Qg Qg
H H . H H [ H L
H H L X X |0Qg Qg

1820-1130

13-INPUT POSITIVE-NAND GATE




~

o

10
11

12
13

14
15

w) >

el

1820-1131

6-BIT COMPARATOR

2y

Bg
A
B8y

A2

B2

STROBE

The comparator determines equality or non-equality between
two 6-bit words. A strobe over-ride, when a logic 1, will force

the output to a logical 1.

CONDITION STROBE
s
A=B, A#B 1
A=B 0
A#B 0
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1820-1140
9-BIT PARITY GENERATOR AND CHECKER

Pg
oDbD
(8) :D—o(s) ouUTPUT

(8) INHIBIT

LOGIC EQUATIONS:

ODDOUTPUT= Py " Pp" P3Py Pg"Pg*Py*Pg*Pg
EVENOUTPUT = Py * P, * Py * P, * Pg * Pg * Py * Pg * Pg

The 9-Input Parity Generator/Parity Checker is used to detect
errors in data transmission or in data retrieval. Two outputs
(EVEN and ODD) are provided for versatility. An INHIBIT
input is provided to disable both outputs. (A logic 1 on the
INHIBIT input forces both outputs to a logic 0.)

When used as a Parity Generator, the generator supplies a
parity bit which is transmitted together with the data word.

At the receiving end, the device acts as a Parity Checker and
indicates that data has been received correctly or that an
error has been detected.

|8 | INmIBIT



1820-1158 1820-1199
2 WIDE 2-INPUT AND 3-INPUT HEX INVERTER
AND-OR-INVERT GATES

1820-1212
DUAL J-K NEGATIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH PRESET AND CLEAR

1820-1191
QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

J
— 1 | b“
Yook X 15 C|1.R
b PR CLR ¢ 2
a a [‘ﬁ“‘ CLR
1 L] 13| 20K
‘L 12) 2K
el CLEAR 1alb—2 K ck ﬂ_ 1] 2
= PCLR PRE
: s a Q L 10| 2PR
5— o7 ! !
o "
3Q 10
12— 3D ) l:"
4Q——15
13— 4D —
wat—14
CLOCK
9
INPUTS OUTPUTS
PRESET CLEAR CLOCK J K | Q@ @
L H X X X H L
H L X X X L H
INPUTS OUTPUTS L L X X X | H* H H = high level (steady state), L = low level (steady state),
— o) X = irrelevant, | = transition from high to low level
K a at H H v LL|Q G ’ L . o
CLEAR CLOC D 0 -0 Q, = the level of Q before the indicated input conditions
L X X|L H H = high logic level (steady state) H H v HL|H L were established.
H 1 H H L L = low logic level (steady state) H H ! L H L H TOGGLE: Each output changes to the complement of its
X = irrelevant previous level on each active transition of the clock.
H T L L H 1 = transition from low to high level H H ¢ H H | TOGGLE * This configuration is nonstable; that is, it will not persist
H L X | Qg Qg Q, = The level of Q before the indicated steady-state input H H H X X | Qp Qq when preset and clear inputs return to their inactive (high)
0 conditions were established level.
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1820-1216
DECODER/DEMULTIPLEXER

56— o Yo#— 15

4—$G2A }ENABLE :;:::‘;

5 —@a28 o 12

1A va@— 11

2—1s }SELECT ::f:":

3—¢ v7¢— 8

INPUTS
OUTPUTS

ENABLE SELECT
G1 G2*1 C B A (Y0 Y1 Y2 ¥Y3 Y4 Y5 Y6 Y7
X H X X X H H H H H H H H
L X X X X H H H H H H H H
H L L L L L H H H H H H H
H L L L H H L H H H H H H
H L L H L H H L H H H H H
H L L H H H H H L H H H H
H L H L L H H H H L H H H
H L H L H H H H H H L H H
H L H H L H H H H H H L H
H L H H H H H H H H H H L

*G2 = G2A + G2B

H = high level, L = low level, X = irrelevant
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1820-1217
8-INPUT MULTIPLEXER WITH
COMPLEMENTARY OUTPUTS

STROBE (7]
(ENABLE)

\Y

(4)

e
Do

o1 (3)

D2 (2)

b3
DATA ; I—_

INPUTS < pg 19

D5 (14) \
I
s 13 \
o7 (12) <
L
A A B B C C
FROM DATA SELECT LINE
ADDRESS BUFFERS
INPUTS OUTPUTS
CSELBECTA STRSOBE v w
X X X H L H
oL L po DO
L L H L D1 D1
L H L L 02 D2
L H H L D3 03
H oL oL L D4 D4
H L H L Ds D5
H H L L D6 D6
H H H L o7 D7

(5)

(6)

QUTPUT W

OUTPUT Y



1820-1240

DECODER/DEMULTIPLEXER

Yo

+—15

6 a1
4 —$G2a ENABLE Yig—14
5:’623 } :;:::
7—dna Yas— 11
2—is8 }SELECT :: 190
3—ic v s

INPUTS

OUTPUTS

ENABLE SELECT
G1 G2*| C B A}lY0 Y1 Y2 ¥Y3 Y4 Y5 Y6 VY7
X H X X X H H H H H H H H
L X X X X H H H H H H H H
H L L L L L H H H H H H H
H L L L H H L H H H H H H
H L L H L H H L H H H H H
H L L H H H H H L H H H H
H L H L L H H H H L H H H
H L H L H H H -H H H L H H
H L H H L H H H H H H L H
H L H H H H H H H H H H L

*G2 = G2A + G2B
H = high level, L = low level, X = irrelevant

QUAD 2-INPUT EXCLUSIVE OR GATE

1820-1250

1820-1260

DUAL MULTIVIBRATOR

T MW - —
b I
4
| 1
| !
4 15
L L
1CEXT  1REXT/
CEXT
1—@ 1A 1 —13
2—4¢ 1B 1q —4
3—¢ 1CLR
9:1» 24 20 |—s
10 p 28 20 —12
11— 2CLR
2 REXT/
2CEXT CERT
T !
3 7
i I
- 1
~ 1
LT m A -

Each muiltivibrator features a negative transition triggered
input and a positive transition triggered input. Either input can

be used as an inhibit input.

Output pulse width is determined by external component

1REXT/
CEXT

p 1CLR 1CEXT

1Q

2 CEXT 2CLR ¢

2REXT/
CEXT

values. Approx. pulse width = 0.7 X RC.

FUNCTION TABLE
(EACH MONOSTABLE)

1820-1261
4-BIT BINARY FULL ADDER

INPUTS OUTPU'IE

CLEAR A B Q Q

L X X L H

X H X L H

X X L L H

H L 0 L U

H v H L U
Also see description and switching
characteristics

= high level (steady state)
low level (steady state)

one high level pulse
one low level pulse
= irrelevant

<C=

2-43

= transition from low to high level
transition from high to low level

10 Al
n ‘_1 81 Z1p—29
i e z2t—8
7 —{ B2
3 — A3 s3—2
4 —1 B3
1 — A4 $4t—15
16 — B4 co — 13
OUTPUT
WHEN WHEN
INPUT co=L Co=H
WHEN WHEN
c2=1L C2=H
A1 ] B1 A2 TB2 1:1 z2 1c2 11 "Tz2 “c2
A3| B3| “A4| “Ba| “x3| “z4| “Cca| ~=3| “t4( “ca
L L L L L L L H L L
H L L L H L L L H L
L H L i H L L L H L
H H L L L H L H H L
L L H L L H L H H L
H L H L H H L L L H
L H H L H H L L L H
H H H L L L H H L H
L L L H L H L H H L
H L L H H H L L L H
L H L H H H L L L H
H H L H L L H H L H
L L H H L L H H L H
H L H H H L H L H H
L H H H H L H L H H
H H H H L H H H H H
H = high level, L = low level

NOTE:

Input conditions at A1, B1, A2, B2, and CO are used
to determine outputs 31 and 22 and the value of the
internal carry C2. The values at C2, A3, B3, A4, and
B4 are then used to determine outputs .3, 34, and
C4.




1820-1275
DUAL 5-INPUT POSITIVE-NOR GATES

1820-1288
DUAL CLOCK DRIVER

1820-1293

10-BIT COMPARATOR

TRUTH TABLE

CONDITION | STROBE

e )

A=B A#B
A=8
A#B

oo

A- Agthru Ag
B - Bg thru By

A

A2

A3
B3
Aq
Ba

STROBE

F &£ & & ¥ 2 F & E

~N

2-44

24 | 45V

22

2

1820-1302

DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

4 —d4 DO
3—JDI
2 — D2
1—{ D3 Y
15 — D4
QUTPUTS
14 —{ ps
13— D6 wJ
12—407
11— A
w—6 | SA%r
9—4¢C
7 —@STROBE
INPUTS OUTPUTS
SELECT STROBE v W
C B A S
X X X H z z
L L L L Do OO
L L H L D1 D1
L H L L D2 D2
L H H L p3 D3
H L L L D4 D4
H L H L D5 D5
H H L L D6 D6
H H H L D7 D7

1 16| +6V
2 D2 03 D4 15
3 D1 05 14
4 Do D6 13
5 ¥ D7 12
6 pw A 1
7 &s c 8 10

The data selector/multiplexer contains full binary decoding to
select one-of-eight data sources and feature a strobe-
controlled three-state output. The strobe must be at a low
logic level to enable these devices. The three-state outputs
permit a number of outputs to be connected to a common
bus. When the strobe input is high, both outputs are in a
high-impedance state in which both the upper and lower
transistors of each totem-pole output are off, and the output
neither drives nor loads the bus significantly. When the
strobe is low, the outputs are activated and operate as stan-
dard TTL totem-pole outputs.

To minimize the possibility that two outputs will attempt to
take a common bus to opposite logic levels, the output con-
trol circuitry is designed so that the average output disable
time is shorter than the average output enable time.



1820-1304
4-BIT BIDIRECTIONAL UNIVERSAL
SHIFT REGISTER

9 2 1
so R CLOCK
3 — A QA — 15
4 —B QB — 14
PARALLEL outpuTs
5 —¢ Q¢ — 13
6 — D ap — 12
S1  CLEAR L

10 1 7

The register has four distinct modes of operation.

Parallel (broadside) load

Shift right (in the direction Q, toward Q,)
Shift left (in the direction Q, toward Q,)
Inhibit clock (do nothing)

Synchronous parallel loading is accomplished by applying
the four bits of data and taking both mode control inputs, SO
and S1, high. The data are loaded into the associated flip-
flops and appear at the outputs after the positive transition of
the clock input. During loading, serial data flow is inhibited.

Shift right is accomplished synchronously with the rising edge
of the clock pulse when S0 is high and S1 is low. Serial data
for this mode is entered at the shift-right data input. When SO
is low and S1 is high, data shifts left synchronously and new
data is entered at the shift-left serial input.

Clocking of the flip-flop is inhibited when both mode control
inputs are low. The mode controls should be changed only
while the clock input is high.

INPUTS OUTPUTS
MODE SERIAL PARALLEL
CLEAR | S1 SO | CLOCK | LEFT RIGHT| A B ¢ D| % Qg Q¢ Qp
L X X X X X X X X X| L L L L
H X X L X X X X X X|Qap Qo Qo Qpo
H H H D X X a b c d| a b ¢ d
H L H 1 X H X X X X|H Qa 0, Qc,
H L H 1 X L X X X X| L 0Qa Qg Qg
H H L 1 H X X X X X |0, Qc, Qp, H
H H L 1 L X X X X X|Qg, Qg Qp, L
H L L X X X X X X X|Qa Qg Qg Qpo

H = high level (steady state)

L = low level (steady state)

X = irrelevant (any input, including transitions)

1 = transition from low to high level

a, b, ¢, d = the level of steady-state input at inputs A, B,
C, or D, respectively.

Qaos Qpo,Qco, Qo = the level of Q,, Qg, Qg, or Qp, re-
spectively, before the indicated steady-state input con-
ditions were established.

Qan Qg Qcny Qpn = the level of Q,, Qg Qc, Qyp, re-
spectively, before the most recent 1 transition of the
clock.
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1820-1305
LOOK-AHEAD CARRY GENERATOR

3— GO PH—7
4 — PO G 10
11— G1 Cnix b—12
2—p Coty b—11
14— G2 Cntz — 9
5—— G3
6 —o P3 P p3 Coay 11
B—Cn 7 13 Cnss G4 10
8 9
DESIGNATION PIN NOS. FUNCTION
ACTIVE-LOW
G0,G1,G2,G3 3,1,14,5
2 CARRY GENERATE INPUTS
ACTIVE-LOW
POP1P2P3 42158 CARRY PROPAGATE INPUTS
C, 13 CARRY INPUT
Criy Crs
”C"' my 12119 CARRY OUTPUTS
n+z
G 0 ACTIVE -LOW
CARRY GENERATE OUTPUT
ACTIVE-LOW
P 7 CARRY PROPAGATE OUTPUT
+5V 16 SUPPLY VOLTAGE
GND GROUND




1820-131S 1820-1321

8-INPUT MULTIPLEXER WITH 4-BIT MAGNITUDE COMPARATOR
COMPLEMENTARY OUTPUTS

sTroBe (1IN
{ENABLE) V 10 —{ A0
ﬂ)G (4) \ 9 — B0
12— A1
(3) 11— B1 A>B}—5
o \ 13— A2 OUTPUTS’A=B——G
14— B2 A<Bl—7
D2 2 18 —4 A3
\ 1—4 B3
J _
@ (5) z_ ::: CASCADING
D3 — QUTPUT W I INPUTS
INPUTS < pg 15 © oureut v
) 6 p W A 1
(14) 7 b s B 10
DS [
) 8 9
0612 ~ COMPARING UNITS CASCADING INPUTS OUTPUTS
oy 12 / A3,B3| A2,B2 | A1,B1 | A0,BO | A>BIA<B|A=B|A>B|A<B | A=B
N ) A3>B3| X X X X | X X m L L
A3<B3 X X X X X X L H L
A3=B3|A2>B2 X X X X X H L L
A ABBC C A3=B3|A2<B2 X X X X X L H L
FROM DATA SELECT LINE A3 =B2|A2=B2 | A1>B1 X X X X H L L
ADDRESS BUFFERS A3 - B3 A2 = BZ A1< B1 X X x X L H L
A3=B3|A2=82 | A1=B1 |A0 >B0| X X X H L L
A3=B3|A2-B2 | A1=B1 |[A0< BO| X X X L H L
A3=B3|A2=B2 | A1=B1 |A0=B0| H L L H L L
A3=B3|A2-=B2 | A1=B1 |A0=B0| L H L L H L
INPUTS OUTPUTS A3=B3|A2=B2 | A1=8B1 |A0=B0| L L H L L H
- A3=B3|A2=B2 | A1=B1 |AD=B0| X X H L L H
SELECT | STROBE v W A3 =B3|A2-82]| A1=B1 |A0=B0| H H L L L L
cC B A S A3=B3|A2=B2 | A1=B1 |A0=B0| L L L H H L
X X X H L H
L L L L DO DO
L L H L D1 D1
L H L L D2 D2
— 1820-1322
L H H L D3 D3 QUADRUPLE 2-INPUT
H oL L L D4 Da POSITIVE-NOR GATES
H L H L D5 Db
H H L L D6 D6
H H H L D7 D7

positive logic
Y=A+B
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1820-1633
TRI-LEVEL
OCTAL LINE DRIVERS/

1820-1464
DUAL 4-BIT BINARY COUNTER

1820-1323
8-INPUT POSITIVE-NAND GATE

' 9a 294, 5 LINE RECEIVERS
1_084 i(i.iw
o e, OUTPUTS o f2oc, OUTPUTS
BIT J—
1A C?\lI'ITR 1Qp CNTR 2Qp 1G
1—9 —, — — 8
2 TAT —* I—‘ 26 19
,_2Y4 ]IQ\/C_' 11 g
a 1A2 Nlj 2A4 17
5 _1CLEAR 4 —zv—s\g I\:—*lj vz e
2A 5 —‘ >—1 >
s _2ciERn u
12 6 1A3 % 283 4g
,_2v2 ID\(__‘ 1¥3 .,
|/
sk 242,
COUNT SEQUENCE
1820-1367 (EncH couNTER) 520 35 A2
of
QUAD 2-INPUT AND GATE count [ o 2T 1,
[4] L L L L
1 L L L H - —
2 L L H L logic: 1Y = Ewhenﬁis Tow
3 L L H H __2Y = 2A when 2G is low
3 N o \ L When 19 is high 1Y outputs are at a high impedance
s v " N " When 2G is high 2Y outputs are at a high impedance
6 L H H L
7 L H H H
8 H oL oL oL
9 H L L H
10 H L H L
" H L H H
12 H H L L
13 H H L H
14 H OH H L
15 H H H H
1820-1395
6-BIT LATCH
1820-1624 1820-1638
TRI-LEVEL 9-BIT ODD/EVEN PARITY
OCTAL LINE DRIVERS/ GENERATOR/CHECKER
LINE RECEIVERS
p— G 1 14 |+5V
116‘0@— INPUTS =
H| 2 H F 13| F
LM _@,__ 26 g
nel 3 E 12|E
g 274 __W AATIN I =
— 1 [
o1A2 0@ 44 o 'N’”; . . . = N 1NPUTS
K_ f 1v2 outputs { EVEN EVEN
5 16 Zlg z B 9B
—\ oDD H oDD A
6143 % 23 : =
GND
7“% 3,
g 1A4 ’% 22 44
2Y1 1Y4 12
L . . g a1, TRUTH TABLE
This integrated circuit contains six high speed latches or- KI N — oS

ganized as an independent 4 bit and 2 bit latches. The
latches act as high speed inverters when the “write” input is
“low”.

i

logic: 1Y = 1A when 1G is low

__2Y = 2A when 2G is high
When 1G is high 1Y outputs are at a high impedance
When 2G is low 2Y outputs are at a high impedance
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THRU I THAT ARE HIGH

ZEVEN ZODD

0,2,4,6,8
1,3,579

H L
L H

H = high level, L = low level



1820-1639
QUAD EXCLUSIVE OR/NOR GATE

1826-0049
VOLTAGE REGULATOR

Ve FREQUENCY Ve
COMPENSATION
TRUTH TABLE 13 11
INPUTS QUTPUT SERIES PASS
A B C Y INVERTING 4 AMPLIFIER TRANSISTOR
——— T INPUT (v
L H L H
HoLoL H NONINVERTING S ya Q?
HoHoL L INPU A1 10 REGULATED
L oL oH H ¢——— OUTPUT
L H H L VOLTAGE
H L H L
H H H H 2 ‘] CURRENT
H = high tevel, L = low level E:J“?#ENT CURRENT 3 o
positive logic: Y = (A ® B) @ C = ABC + ABC + ABC + ABC INPUT 3 ‘II—’:?DTAIJSISTOR 9 vz INV
INPUT
VOLTAGE REG
REFERENCE NON-NY S,
I\ AMPLIFIER INPUT VOLTAGE
REFERENCE REFERENCE v
N 6 VOLTAGE SorTasE z
l’l/ OUTPUT
V-
When C input is low, operates as a Exclusive OR gate.
When C input is high, operates as a Exclusive NOR b 2
ol
ate.
g 7 2/ TEMPERATURE
COMPENSATED
V- ZENER

) This integrated circuit provides a regulated voltage and a
low-current reference voltage. Provisions are included for
voltage shut-down in the event of excessive current in an
external circuit. The integrated circuit can be used with exter-
nal components in a variety of configurations. For specific
information, refer to the applicable technical manual.

1820-1758
QUAD TTL TO MOS DRIVER

1826-0065
VOLTAGE COMPARATOR

LOGIC DIAGRAM

+
g o] v
3} 4 ouTPUT
1 01 BALANCE/
1 3 > I STROBE
H BALANCE
o.
2
D =p-
L]
1> =

)
T
PIN NAMES
T, -1, SELECT INPUTS 0,-0, DRIVER OUTPUTS
E, - E, ENABLE INPUTS Voo +5Y POWER SUPPLY

REFRESH SELECT INPUTS| Vi

+12V POWER SUPPLY

Ol )

CLOCK CONTROL INPUT

248



nAan Annn

1826-0069
OPERATIONAL AMPLIFIER

OFFSET
NULL (COMP}

INVERTING
INPUT

This integrated circuit is an operational amplifier. External
components permit its use in a variety of functions, such as a
long interval integrator, timer, sample-and-hold circuit square
wave generator, or pulse-width modulator. For specific infor-
mation, refer to the applicable technical manual.

1826-0070
OPERATIONAL AMPLIFIER

OFFSET
NULL

INVERTING
INPUT

NON-INV
INPUT

10
OFFSET
NU ;
LL 9

This integrated circuit is an operational amplifier. External
components permit its use in a variety of functions. For
specific information, refer to the applicable technical manual.

1826-0100
DUAL OPERATIONAL AMPLIFIER

INVERTING

J
n INPUT OFFSET NULL
NON-INVERTING
. INPUT.
2

INVERTING
INPUT

This integrated circuit consists of two separate operational
amplifiers. External components permit their use in a variety
of separate and combined functions. For specific information,
refer to the applicable technical manual.

1826-0106
VOLTAGE REGULATOR

T —===== outPuT(2)
O M—=——— COMMON (3}
T ———> INPUT (1)

The voltage regulator provides a positive 15 volt output with
current limiting, thermal shutdown, and safe area compensa-
tion internally incorporated in the device. Refer to the applic-
able equipment manual for specific use of the device.

2.49

1826-0138
QUAD VOLTAGE COMPARATOR

OUTPUT
3
OUTPUT

4

OUTPUT
2

OUTPUT

Refer to the applicable equipment manual for specific use of
the device.

1826-0161
QUAD OPERATIONAL AMPLIFIER

14] OUTPUT 4

OUTPUT 1
INPUT 1~ B’ @ INPUT 4~
INPUT 1* ' . INPUT 47
V*
INPUT 2* INPUT 3%
INPUT 2™ ﬂhg’ Q INPUT 3
OUTPUT 3

QUTPUT 2 | 7

This Integrated circuit consists of four independent, high
gain, internally frequency compensated operational
amplifiers. They operate from a single power supply over a
wide range of voltages. Input common mode voltage range
includes ground. Differential input voltage range is equal to
the power supply voltage, 3 to 30 volts.

1826-0175
DUAL VOLTAGE COMPARATOR




1826-0180

3
T‘/cc
R
5_ CONTROL
VOLTAGE
THRESHOLD o8 COMPARATOR h
R
2
COMPARATOR o T
R
DISCHARGE -} E—
4
FLIP-FLOP O RESET
ouTPUT
= STAGE
& outPuT tL GROUND
3 1

The timer is a highly stable controller capable of producing
accurate time delays or oscillation by the selected values of
external components.
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HARDWARE DESCRIPTION = .

3=1, SERTES II SYSTEMS

This section provides information to orient the reader to the

hardware in order tor him to better understand the descripti
signal and power distribution which follow in Section 1V,

3=~2, HARDWARE NOMENCLATURE

Cabinets of the HP 3000 Computer Systems derive their names from the
hardware complement of the cabinet bavs., There are four basic names for
cabinets or bays as follows:

CPU Bay

The CPU bay contains the CPU/IOP card cage, three card cages con=-
taining memory with some room for I1/0 hardware, and at the bottom rear
of the bay the power control module (PCM), The PCM satisfies the
mainframe AC power reguirements for all but very large systems.

I/0 Bay

The three c¢ard cages of the T1/0 bay are primarily devoted to in-
creasing the I/0 capabilities of the system by providing housing for
peripheral interface hardware. The 1/0 bay is used only in Model 8 and 9
Systems., The bottom rear of this bay contains a power control unit (PCl)
in systems having an HP 2888A Disc File Subsystem,

P10 Bay

The peripheral 1/0 (PI0) bay contains a magnetic tape unit and one card
cage that provides a limited I/0 capability. The bottom rear of this bay
may contain a PCU in systems having an HP 2888A Disc File Subsystem, The
PID bay is a component of Model 5, 6, and 7 Systems,

Peripheral Bay

The first peripheral bay of a Model 8 or 9 System houses the magnetic
tape unit and is the leftmost bay of a three-bay computer system, In any
system, additional peripheral bays may be added to the lett of the first
peripheral bay of a Model 8 or 9 System or the P10 bay of a Model 5, 6,
or 7 System to house aoditional magnetic tape units and other peripheral
hardware, The bottom rear of the first perirheral bay of a system
upgraded to a Model 9 by the installation on an HP 30408A lUpgrade Kit
may contain a PCU,

MAY 1977

31

3=-3, SERIES II MODEL 5, 6, AND 7 SYSTEMS

A Series I1 Model S, 6, or 7 System is housed in a two=bay equipment

cabinet

and 3=2
explaining differences. Shown are the four card cages Nos,

of the

consisting of a CPU bay and a peripheral I/0 bav.

Figqures 3-1

show the racking plan of Model 5, 6, and 7 Systems with notes

1 through 4

CPU bay, the HP 7970E Magnetic Tape Drive occupying card cage

positions Nos, 5 and 6 of the PIC bay, and card
bay. Also shosn are the 1é6=port HP 30062A Connector Panel and various DC

power

cage No,

7 of the PID

supplies and AC power modules. System hardware not shown includes

the system desk, the HP 7905A Disc Drive of the Model 5 System, the HP

7920A
Model

Disc

System, and the HP 2640A/B CRT Console,

3=4, PCA Complement

Table
gives

Drive of the Model 6 System, the HP 2888A Disc Flle cf the

These components were
not shown because this manual does not <concern itself with hardware
external to the egquipment bays.

3=1 gives the PCA complement of the Model S5 System, table 3-1A
the PCA complement of the Model & System, and table 3=2 gives the

PCA complement of the Model 7 Svstem, Their PCA complements compare as

follows:

a. The PCA complements of the No, 1 card caqges are identical.,

b.

fault control memory (2 memory array PCAs
(3 memory array PCAs).

In card cage No, 2, the Model 5 and 6 Systems have 64K words of

Y; the Model 7 has 96K

The Model S, 6., and 7 have a Terminal Data Interface PCA in slot
ports of the HP 300623

Al of <card cage No, 2 maxking the 15

Connector Panel available to peripheral
connection., The Model & and 7 also have

devices
a Terminal Control

by direct

Interface PCA ip slot A2 making the 1S5 ports of its HP 30062A
remote users via type
10343 modems and telephone facilities. In all models, 15 ports

Connector Panel alternately available to

are specified as available since the

i6th port

(port 0) is

reserved for direct hard=wired connection to the system console,

In card cage ho, 3 of the Model 5, slots A6 throuagh A9 contain

the interface PCAs for the HP 7905A

Cartridage

Discs., The

interface must be configqured on the selector channel so slots Al

throuah A4 of this card cage contain tnh
channel. In the Model 7, slots Al throu
adding an optionally available selector
through 29 are reserved for an optionally
one or more HP 790SA or 7920A Disc Drives.
System Clock tor the Model 5 or 7,

e PCAs ot
an A4 are
channel
avaijabile
Slot A10

the selector
reserved for
and slots A6
interface to
contains the




For the Model 6, slots At tnrough k6 of card cage No. 3 are
unassigned. Slots A7 through A10 contain the port controller and
selector channel for the HP 7920A Disc Drive interface located
in card cage No, 4,

d. PCA complements of the No, 4 and 7 card cages are identical for
Models 5 and 7 with the multiplexer channel in slot Al, the mag
tape interface jin slots A2 and A3, and the remainder of this
card cage and slots A1 through A9 of card cage No, 7 connected
to the INP bus and multiplexer bus for programmed (SI0) 1/0,

For the Model 6, the multipleXer channel 1is in slot Al of card
cage No, 7 with the multiplexer bus connected to slots of card
cage No, 7 and extended to slots Al through A5 of card cage No,
4, Slots A6 throuah A 10 contain the HP 7920A Disc Drive
interface

e, In the Model 7 card cage No., 7, slots A8, A9, and A10 hold the
intertace PCAs to the HP 2838A Dlsc Files This interface must be
configured on the multiplexer channel,., In the Model 5, these
slots may be used for adding an optionally available interface
to HP 2888A Disc Files., Slots A8 and A9 may be used for direct
or programmed 1I/0 if not used for the disc file interface., In
the Model 6, these slots are available as I/0 interfaces to
peripheral devices,

3=5, DC Power Supplies

The Model 5, 6, and 7 DC power requirements are identical. An HP 30310A
Power Supply, hinge-mounted at the top rear of the CPU bay, furnishes DC
power to the CPU/IOP card cage and to an HP 30311A Power Supply mounted
in the right half of the rack space above the fan filter, The HP 30311A
Power Supply converts the DC power it receives to voltages required by
the memory PCAs in card cage No., 2, The HP30312A Power Supply mounted to
the left of the HP 30311A Power Supply satisfies the 5-volt power
requirements of card cages Nos, 2, 3, and 4. A second HP 30310A Power
Supply 1is hinge=mounted at tne top rear of the PIO bay. It turnishes
power for the operation of PCAs in card cage No, 7.

3=, AC Power Modules

In the Model S, 6, and 7, the PCM at tne bottom rear of the CPU bay
distributes AC power to a 9=putlet service strip in the CPU bay and to a
power distribution wunit in tne PIO bay, In the CPU bay, the four card
cages, the HP 30310A and HP 30312A power Supplies, and the cabinet fan
all plug into the service strip. In 230-volt, 50 Hz systems, the power
distribution unit in the PIO bay feeds a 9-outlet service strip. The
magnetic tape drive, the card cage, and the cabinet fan plug into the
service strip., In 208=volt, 60 Hz systems, the PIO bay has two service
strips: one for the magnetic tape unit and one for the card cage and
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cabinet fan, AC power may connect from the PID bay’s power distribution
unit to power distribution units 0f additional peripheral bays added to
the left until 30 amperes per phase is exceeded,

In the Model 7 System, a Fower Control linit at the bottom rear of the
peripheral 1I1/0 bay distributes AC power required by the HBP 2888A Disc
Files,

3=7, SERIES Il MODEL 8 OR 9 SYSTEM

A Serjes II Model 8 or 9 System is housed in & three~bay equipment
cabinet consisting of & CPU bay, an I/0 bay and a peripheral bay,
Figures 3=3 and 3-4 show the racking plan of the Model 8 or 9 System,
shown are the four card cages Nos, 1 throuagh 4 cof the CFPU bay, the three
card cages Nos, 5 through 7 of the 1/0 bay, and the HP 7970E Magnetic
Tape Unit of the peripheral bay, Als0o shown are the 16=port HP 30062A
connector Panel and various DC power supplies and AC power modules,
System hardware not shown includes the system desk, the HP 7920A Disc
Drive of the Model 8, the HP 2888A Disc Files of the Model 9, and the HP
2640A/B CRT C(Console, These components were not included because this
manuyal does not concern itself with hardware external to the equipment
bays.

3-8, PCA Complement

Table 3=2A gives the PCA complement of the Model 8 System and Table 3=3
gives the PCA complement of the Model 9 System, A few comments on the
PCA complement follow:

a. The PCA complement of card cages No, 1 is identical to that of
card cage No., 1 of the Model 5, 6, cor 7.

b. Card cages No, 2 contain 128K words (4 memory array PCAs) of
fault correction memory. Both have a Terminal Data Interface PCA
in slot A1 of card cage No. 2 making the 15 ports of the HF
30062A Connector Panel available to peripheral devices by direct
connection, Both also have a Terminal Control Interface PCA in
slot A2 making the 15 ports of the Connector Panel alternately
available to peripheral devices remotely via type 103A3 modems
or the equivalent and telephone facilities, An optional Terminal
Control Interface PCA installed in slot A3 would make the 15
ports of the HP 30062A Connector Panel remotely available via
type 202 modems. Note that in all cases 15 ports of the
connector panel are specified as available since the 16th port
(port 0) 1is reserved for direct hard-wired cornection to the
system console,

c, Card cage No, 3 contains 32K words of memory with an additional
96K words available at 32K words per memory array PCA, Slots A7
through A10 of the Model 8 contain the port controller and
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The Model 5 System will not have an HP 30331A Junction Panel unless

it contains Option 144 or 146 (one or more HP 2888A Disc Files).
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The Model 5 System will not have a Power Control Unit unless
it contains Option 144 or 146 (one or more HP 2888A Disc Files).

Figure 3=2. Models S,

6, and 7 = Rear View




Table 3=1, PCA Slot

Assignments, Mcdel S

SLOT PRINTED CIRCUIT ASSEMBLY
Al Reserved for maintenance panel PCA
A2 30012-60001 Expanded Read-Only Memory
A3 30003-60001 Read-Only Memory
CARD A4 30003-60002 Skip and Special Field
CAGE AS 30003-60003 Arithmetic and Logic Unit
NO. 1 A6 30003-60004 R Bus
A7 30003-60005 S Bus
A8 30003-60006 Current Instruction Register
A9 30003-60007 Module Control Unit
A10 30003-60008 Input Output Processor
Al 30032-60001 Terminal Data Interface
A2 Available for direct /O*
A3 Availabie for direct VO
CARD A4 30009-60002 Fauit Logging Interface
A5 30009-60001 Fault Correction Array
CAGE
NO. 2 A6 Reserved for 32K
A7 Reserved for 32K
A8 30008-60002 Memory Array (32K)
A9 30008-60002 Memory Array (32K)
A10 30007-60002 Memory Control and Logging
A1l 30030-60016 Selector Channel Port Controller
A2 30030-60018 Selector Channel Register
A3 30030-60002 Selector Channel Contro!
A4 30030-60011 Selector Channel Sequencer
CARD .
CAGE A5 Raserved for maintenance
SLOT PRINTED CIRCUIT ASSEMBLY NO. 3 A6 30229-60001 7905A/7920A Interface
' A7 13037-60002 Disc Controller
Al Available for programmed (SIO) or direct I/O A8 13037-60004 Error Correction Card
A2 Available for programmed (SIO) or direct 1/O A9 13037-60001 Microprocessor
A3 Available for programmed (SIO) or direct /O A10 30031-60001 System Clock
CARD A4 Available for programmed (SIO) or direct I/O
CAGE A5 Available for programmed (S10) or direct YO Al 30036-60001 Mulitiplexer Channel
NO. 7 A6 Available for programmed (SIO) or direct /O A2 30215-60002 Magnetic Tape Controller Processor
A7 Available for programmed (SIO) or direct /O A3 30215-60006 Magnetic Tape Controlier
A8 Available for programmed (SIO) or direct /O CARD A4 Available for programmed (SIO) or direct /O
A9 Available for programmed (SIO) or direct I/O CAGE A5 Available for programmed (SIO) or direct /O
A10 Reserved for Disc File NO. 4 A6 Available for programmed (SIO) or direct /O
A7 Available for programmed (SIO) or direct /O
A8 Available for programmed (SIO) or direct /O
A9 Available for programmed (SIO) or direct I/O
A10 Available for programmed (SIO) or direct I/O
*Slot A2 contains a Terminal Control Interface PCA in a system having a 103
Modem capability. Slots A2 and A3 contain Terminal Control Interface PCAs in a
system having 103 and 202 Modem capabilities.
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Table 3~-1A, PCA Slot Assignments, Model »

SLOT PRINTED CIRCUIT ASSEMBLY
Al Reserved for maintenance panel PCA
A2 30012-60001 Expanded Read-Only Memory
A3 30003-60001 Read-Only Memory
CARD A4 30003-60002 Skip and Special Field
CAGE A5 30003-60003 Arithmetic and Logic Unit
NO. 1 A6 30003-60004 R Bus
A7 30003-60005 S Bus
A8 30003-60006 Current instruction Register
A9 30003-60007 Module Control Unit
A10 30003-60008 Input Output Processor
Al 30032-60001 Terminal Data Interface
A2 Available for direct 1/O"
A3 Available for direct /0"
CARD A4 30009-60002 Fault Logging Interface
CAGE A5 30009-60001 Fauit Correction Array
NO. 2 A6 Reserved for 32K
A7 Reserved for 32K
A8 30008-60002 Memory Array (32K)
A9 30008-60002 Memory Array (32K)
A10 30007-60002 Memory Control and Logging
A1l Not used
A2 Not used
A3 Not used
CARD A4 Not used
CAGE A5 Not used
SLOT PRINTED CIRCUIT ASSEMBLY NO. 3 A6 Not used
: A7 30030-60016 Selector Channel Port Controller
Al 30036-60001 Multiplexer Channel A8 30030-60018 Selector Channel Register
A2 30215-60002 Magnetic Tape Controlier Processor A9 30030-60003 Selector Channel Control
A3 30215-60006 Magnetic Tape Controlier A10 30030-60011 Selector Channel Sequencer
CARD A4 Available for programmed (SIO) or direct /O
CAGE A5 Available for programmed (SIO) or direct /O Al Available for direct /O
NO. 7 A6 Available for programmed (SIO) or direct /O A2 Available for direct /O
A7 Available for programmed (SIO) or direct /O A3 Available for direct YO
A8 Available for programmed (SIO) or direct /O CARD Ad Reserved for Selector Channel Maintenance.
A9 Available for programmed (SIO) or direct VO CAGE A5 30031-60001 System Clock
A10 Available for programmed (SIO) or direct /O NO. 4 A6 Reserved for maintenance.
A7 30229-60001 7905A/7920A Interface
A8 13037-60002 Disc Controlier
A9 13037-60024 Error Correction Card
A10 13037-60001 Microprocessor

*Slot A2 contains a Terminal Control Interface PCA in a system having a 103
Modem capability. Slots A2 and A3 contain Terminal Control Interface PCAs in a
system having 103 and 202 Modem capabilities.




Table 3=-2, PCA Slot Assigments,

Model 7

SLOT

PRINTED CIRCUIT ASSEMBLY

CARD
CAGE

NC. 1

Al

A3
A4

A6
A7
A8

A10

Reserved for maintenance panel PCA
30012-60001 Expanded Read-Only Memory
30003-60001 Read-Only Memory
30003-60002 Skip and Special Field
30003-60003 Arithmetic and Logic Unit
30003-60004 R Bus

30003-60005 S Bus

30003-60006 Current Instruction Register
30003-60007 Module Control Unit
30003-60008 input Output Processor

CARD
CAGE
NO. 2

2R

AS
A6
A7
A8

A10

30032-60001 Terminal Data Interface
30061-60001 Terminal Control Interface
Available for-direct /O*

30009-60002 Fault Logging Interface
30009-60001 Fault Correction Array
Reserved for 32K

30008-60002 Memory Array (32K)
30008-60002 Memory Array (32K)
30008-60002 Memory Array (32K)
30007-60002 Memory Control and Logging

SLOT

PRINTED CIRCUIT ASSEMBLY

CARD
CAGE
‘NO. 3

CARD
CAGE
NO. 7

Al

A3
A4
A5
A6
A7
A8

A10

Available for programmed (SIO) or direct /O
Available for programmed (SIO) or direct /O
Available for programmed (SIO) or direct /O
Available for programmed (SIO) or direct I/O
Available for programmed (SIO) or direct /O
Available for programmed (SIO) or direct /O
Available for programmed (SI0) or direct I/O
30202-60003 Controller Processor (HP 2888A)
30202-60001 Read/Write (HP 2888A)
30202-60002 Bus (HP 2888A)

Al

A3
A4
A5
A6
A7
A8
A9
A10

Reserved for Selector Channel (30030-60016)
Reserved for Selector Channel (30030-60018)
Reserved for Selector Channel (30030-60003)
Reserved for Selector Channel (30030-60011)
Reserved for maintenance

Reserved for 7905A/7920A Interface (30229-60001)
Reserved for Disc Controller (13037-60002)
Reserved for Disc Controller (13037-60004)
Reserved for Disc Controller {13037-60001)
30031-60001 System Clock

CARD
CAGE
NO. 4
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A1l

A3
A4
A5
A6
A7
AB
A9

A10

30036-60001 Multiplexer Channel

30215-60002 Magnetic Tape Controller Processor
30215-60006 Magnetic Tape Controlier
Available for programmed (SIO) or direct /O
Available for programmed (SIO) or direct I/O
Available for programmed (SIO) or direct /O
Available for programmed (SIO) or direct /O
Available for programmed (SIO) or direct I/O
Available for programmed (SIO) or direct I/O
Available for programmed (SIO) or direct |/O

*Slot A2 contains a Terminal Control Interface PCA in a system having a 103
Modem capability. Slots A2 and A3 contain Terminal Control Interface PCAs in a
system having 103 and 202 Modem capabilities.
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3-9, DC

The Model 9

mounted

top rear of the 1/0 bay, The HP 30310A in the CPU bay

selector channel associated with the HP 7905A/7920A Disc Drive
interface in slots A7 through A10 of card cage No, 4, Slots A7
throuagh A10 of the Model 9 are reserved for an optional selector
channel which will operate with the optional HP 7905A/7920A Disc
Drive interface in card cage No, 4,

For the Model 8, slots A6 throuagh A10 of card cage Ne. 4 contain

the HP 7920A Disc Drive interface which 1is controlled by the
port controller and selector channel in card cage No, 3. This
port controller is <capable of also controlling an optional

second selector channel (slots Al through A3 of card cage No. 4)
which operates with an optional HP 7905A/7920A Interface in slot
A5 of <card cage No., 4. The HP 13037B Disc Controller for this
second disc drive interface will reside in siots A8 throygh At1¢
of card cage No, 7 which are reserved for this ‘usage,

For the Model 9, slots Al through AS of card cage hNo, 4 are
unassigned and slots A& through A10 are reserved for an optional
HP 7905A/7920A Disc Drive interface.

Slot Al of card cage No. 5 contains a multiplexer channel. The
multiplexer pus connects to all slots of the card cages in the
1/0 bay except slots A8 through A10 of card cage No, 7 for the
Model 8 or slot Al0 of card cage No. 7 for the Model 9. All PCAs
of the I/0 bay installed in these slots are able to operate as
programmed I/0 using the SI00 doubrle=word commands with the
multiplexer or, since all PCAs are also on the IOP bus, as
direct I/0 using direct commands from the I0F,

For the Model 8, slots A8 through A10 of card cage No. 7 are not
connected to the IOP bus or the multiplexer channel pbus,., These
slots are <cabled on the btackplane to receive the PCAS of the
second HP 13037B Disc Controller when the system is configureac
for naving two selector channel/djisc drive interfaces,

For the Model 9, slot Al10 of card cage No, 7 is not connected to
tne JUP bus or the multiprlexer channel bus, Connectors P2 and P3
are free to be cabled from the Bus PCA of the HP 28R88A Disc File
interface to the Disc File junction panel, Slots A8 through A10
ot card cage HNo, 7 are used for the disc file interface in the
standard Model 9 system,

Slot Al0 of ¢ard cage hNo. 7 is not connected to the 10P bus or
the multiplexer pbus, Connectors P3 and P2 are free to be cabled
from the Bus PCA of the HP 2888A Disc File Inter~ Infterface to
the ©Disc File Junction Panel, Slots A7 through A10 are used for
the disc tile interface in the standard Model 9 System,

Power Supplies

System has two HP 30310A Power Supplies, One is hinge=-
at the top of the CPU bav; the second is hinge=-mounted at the
furnishes DC



power to the CPU/IOP card cage No, 1 Anpd to an HP 3031iA Power Supply
mounted in the right half of the rack space above the fan filter. The HF
3031124 Power Supply converts the DC power it receives to voltages
suitable for operating memory PCAs in card cage No, 2, The HP 30310A
pPower Supply in the I/0 bay furnishes DC power to card cage No, 5 and to
an Hp 30311A Power Supply mounted in the right halt of the rack space
above the HP 303314 Junction Panel for the HP 2888A Disc File, This HP
30311A Ppower Supply converts the DC power it receives to voltages
suitable for orerating memory PCAs in card cage No. 3 of the CPU bay,.
The HP 30312A Power Supply mounted to the left of the HP 30311A Power
Supply in tne CPU bay satisties the 5=volt power requirements of card
cages Nos, 2., 3, and 4, The HP 30312A Power Supply mounted to the left
of the HP 30311A Power Supply in the 1/0 bay satisfies the 5=volt power
requirements of card cages Nos, 6 and 7,

3=-10, AC Power Modules

The PCM at the bottom rear of the CPU bay distributes AC power to a
9=outlet seryice strip in the CPU bay and to a power distribution unit
(PDU) in tne 1/0 bay, The four card cages, the HP 30310A and HP 303123
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Power Supplies, anda the capinet fan plug into the service strip ot the
CPU bpay, The three c¢ard cages, the H¥F 30310A and HP 303124 Power
Supplies, and the cabinet fan of the I/0 bay plug into a 9-voit service
strip fed by the I1/0 bavy‘’s FDU, From the 1/0 bay’s PDU, AC power is fed
in parallel to a PPU in the first peripheral bay and from there to PDUs
in any additional peripheral bays until 30 amperes per phase is
exceeded, A peripheral bay fed by a three- phase 60 Hertz source has a
208-volt service strip and a 115~-volt service strip, The cabinet fan andg
any rackemounted peripheral devices that operate on 208 volts plug into
the 208=volt service strip. The magnetic tape unit and any other
peripheral devices that operate on 115 volts plug into the 115-volt
service strip, A peripheral bay fed by a single-phase 50 Hertz source
has only a 230=volt service strip, The cabinet fan plugs into this
service strip as well as all racke-mounted peripheral devices that are
sujitably modified to operate on 230 volts,

AC power for the HP 2888A Disc File is brought in from the user’s mains
via a power control unit at the pbottom rear of the I/0 bay, The AC power
is distributed (along with data and control signals) by the HP 303314
Junction Panel at the lower front of the I/0 bay to the HP 2888A Disc
File Drives,
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Table 3=2A, PCA Slot Assignments, Model 8 Table 3=3, PCA Slot Assignments, Model 9

SLOT PRINTED CIRCUIT ASSEMBLY SLOT PRINTED CIRCUIT ASSEMBLY SLOT PRINTED CIRCUIT ASSEMBLY SLOT PRINTED CIRCUIT ASSEMBLY
Al 30036-60001 Multiplexer Channel A1 Reserved for maintenance panel PCA A1 30036-60001 Multiplexer Channel A1 Reserved for maintenance panel PCA
A2 30215-60002 Magnetic Tape Controller Processor A2 30012-60001 Expanded Read-Only Memory A2 30215-60002 Magnetic Tape Controller Processor A2 30012-60001 Expanded Read-Only Memory
A3 30215-60006 Magnetic Tape Controlier A3 30003-60001 Read-Only Memory A3 30215-60006 Magnetic Tape Controller A3 30003-60001 Read-Only Memory
CARD A4 30031-60001 System Clock/Console Interface CARD A4 30003-60002 Skip and Special Field CARD A4 300?1‘5000‘ System Clock CARD A4 30003-60002 Skip and Special F.ield _
CAGE A5 Available for programmed (SIO) or direct /O CAGE A5 30003-60003 Arithmetic and Logic Unit CAGE A5 Avaflable for programmed (SIO) or al‘reci Vo CAGE A5 30003-60003 Arithmetic and Logic Unit
NO. 5 A6 Available for programmed (SIO) or direct /O NO. 1 A6 30003-60004 R Bus NO. 5 A6 Available for programmed (SIO) or direct I/O NO. 1 A8 30003-60004 R Bus
: A7 Available for programmed (SIO) or direct /O " A7 30003-60005 S Bus A7 Available for programmed (SIO) or direct 1/O A7 30003-60005 S Bus
A8 Available for programmed (SIO) or direct /O A8 30003-60006 Current Instruction Register A8 Available for programmed (SI0) or direct /O A8 30003-60006 Current instruction Register
A9 Available for programmed (SIO) or direct /O A9 30003-60007 Module Control Unit AS Available for programmed (SI0) or direct /O A9 30003-60007 Module Control Unit
A10 Available for programmed (SIO) or direct {/O A10 30003-60008 Input Output Processor A10 Available for programmed (SIO) or direct /O A10 30003-60008 Input Output Processor
Al Available for programmed (SIO) or direct /O Al 30032-60001 Terminal Data Interface Al Avaitable for programmed (SIO) or direct I/O Al 30032-60001 Terminal Data Interface
A2 Available for programmed (SIO) or direct I/O A2 30061-60001 Terminal Control Interface A2 Available for programmed (SIO) or direct VO A2 30061-60001 Terminal Control Interface
A3 Available for programmed (SIO) or direct I/O A3 Available for direct 1/O* A3 Available for programmed (SIO) or direct I/O A3 Available for direct /O *
CARD A4 Available for programmed (SIO) or direct I/O CARD A4 30009-60002 Fault Logging Interface CARD A4 Available for programmed (SIO) or direct I/O CARD A4 30009-60002 Fault Logging Interface
CAGE AS Available for programmed (SI0) or direct I/O CAGE A5 30009-60001 Fault Correction Array CAGE A5 Available for programmed (SIO) or direct I/O CAGE A5 30009-60001 Fault Correction Array
NO. 6 A6 Available for programmed (SIO) or direct /O NO. 2 A6 30008-60002 Memory Array (32K) NO. 6 A6 Available for programmed (SIO) or direct /O NO. 2 AB 30008-60002 Memory Array (32K)
’ A7 Available for programmed (SIO) or direct VO : A7 30008-60002 Memory Array (32K) A7 Available for programmed (SIO) or direct |/O A7 30008-60002 Memory Array (32K)
A8 Available for programmed (SIO) or direct /O A8 30008-60002 Memory Array (32K) A8 Available for programmed (SIO) or direct /O A8 30008-60002 Memory Array (32K)
A9 Available for programmed (SIO) or direct |/O A9 30008-60002 Memory Array (32K) A9 Available for programmed (SIO) or direct /O A9 30008-60002 Memory Array (32K)
A0 Available for programmed (SIO) or direct /O A10 30007-60002 Memory Control and Logging A10 Available for programmed (SIO) or direct /O A10 30007-60002 Memory Control and Logging
T
Al Available for programmed (SIO) or direct /O Al 30007-60002 Memory Control and Logging Al Available for programmed (SIO) or direct /O Al 30007-60002 Memory Control and Logging
A2 Available for programmed (SIO) or direct /O A2 30008-60002 Memory Array (32K) A2 Available for programmed (SIO) or direct /O A2 30008-60002 Memory Array (32K)
A3 Available for programmed (SIO) or direct VO A3 Reserved for 32K A3 Available for programmed (SIO) or direct I/O A3 Reserved for 32K
CARD A4 Available for programmed (SIO) or direct /O CARD A4 Reserved for 32K CARD A4 Available for programmed (S10) or direct /O CARD A4 Reserved for 32K
CAGE A5 Available for programmed (SIO) or direct /O CAGE A5 Reserved for 32K CAGE A5 Available for programmed (SIO) or direct /O CAGE AS Reserved for 32K
NO. 7 A6 Available for programmed (SIO) or direct /O NO. 3 A6 30009-60001 Fault Correction Array NO. 7 A6 Available for programmed (SIO) or direct /O NO. 3 A6 30009-60001 Fault Correction Array
A7 Reserved for maintenance PCA A7 30030-60016 Selector Channe! Port Controlier A7 Reserved for maintenance PCA A7 Reserved for Selector Channel
A8 Reserved for HP 13037B Disc Controller A8 30030-60018 Selector Channel Register A8 30202-60003 Controller Processor (HP 2888A) A8 Reserved for Selector Channel
A9 Reserved for HP 130378 Disc Controller A9 30030-60003 Selector Channel Control A9 30202-60001 Read/Write (HP 2888A) A9 Reserved for Selector Channel
A10 Reserved for HP 130378 Disc Controller A10 30030-60011 Selector Channel Sequencer A10 30202-60002 Bus (HP 2888A) A10 Reserved for Selector Channel
A1l Reserved for Selector Channel No. 2 Al Reserved for Selector Channel No. 2
(30030-60018) A2 Reserved for Selector Channel No. 2
A2 Reserved for Selector Channel No. 2 A3 Reserved for Selector Channel No. 2
(30030-60003) CARD A4 Reserved for maintenance PCA
A3 Reserved for Selector Channel No. 2 GE A5 Reserved for 7905A interface
(30030-60011) ﬁg a A6 Reserved for maintenance PCA
A4 Reserved for maintenance ) A7 Reserved for Cartridge Disc Interface
CARD A5 Reserved for 7905A/7920A Interface No. 2 A8 Reserved for Cartridge Disc Interface
CAGE (30229-60001) AS Reserved for Cartridge Disc Interface
NO. 4 A6 Reserved for maintenance A10 Reserved for Cartridge Disc Interface
A7 30229-60001 7905A/7920A Interface
A8 13037-60002 Device Controller
/:\1% 1222_7”;‘33(2): hE/ITc(:; Correction Card *Slot A2 contains a Terminal Control Interface PCA in a system having a 103
) processor Modem capability. Slots A2 and A3 contain Terminal Contro! Interface PCAs in a

system having 103 and 202 Modem capabilities.

*Slot A2 contains a Terminal Control Interface PCA in a system having a 103
Modem capability. Slots A2 and A3 contain Terminal Control Interface PCAs in a
system having 103 and 202 Modem capabilities.
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WIRING INFORMATION

Vi

4-1, INTRODUCTION

The signal pusses of the System interconnect the functional areas of the
computer, The central (CTL) data bus is the data and control path which
interconnects the memory, CPU/IOP, and the selector channel, The Module
Control Unit (MCU) interfaces the CPU/IOP to the CTL data bus, A Port
Controller functions as an mMCU for the Selector Channel and MCU logic on
a memory control PCA performs the interface for the memory modules, The
IOP provides control and data handling services for the System Clock,
Multiplexer, and device controllers via its IOP bus, The multiplexer
(MUX) <channel bus connects the MUX to up to 16 device controllers, The
combination of Selector Channel and disc drive controller/interface can
handle up to 8 disc drives,

4=2., FUNCTIONAL AREAS

The (PU/IOP, Memory, Multiplexer, and Selector Channel are the four
principal areas of the system, The groups of signals making up the
busses that interconnect tnese functional areas are listed in tables of
this section, Also in functional areas comprised of more than one PCA,
the mnemonics of the signals carried by the flat cables interconnecting
the PCAs are tabulated,

4=3, CrPU/ICP

The CPU/IQOP consists ot nine PCAs contained in slots A2 through A10 of a
ten=slot PCA module (card cadge), This 1is a dedicated module; its
backplane is a PCA expressly designed to interconnect the sianals of the
PCAs 1t houses., (The other functional areas are located in ten= slot,
memory or input/output (MIO) modules designed for universal use,) Slot
A1 of the dedicated module may contain a PCA which interfaces to a
maintenance panel when the system is peing serviced.

When a3 PCA 1is seated in a CPU/IOP module slot, its printed circuit
connectors mate with two 80=pin connectors on the module backplane, The
backplane PCA has 20 such connectors, two for each PCA, Use Table 4=1
when tracing signals at the backplane, In Table 4-1, signal destinations
are typically formatted as P1=XX or P2=XX where XX is the pin number of
the connector, When an asterisk replaces the dash of the destination
format, it denotes a signal source, P1#XX or P2#XX, The BlS column of
Table 4~1 shows signals that enter of leave the CPU/IOP module.
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Bus connections are:

P1 Power Bus

P2 Central Data Bus
P3 JOP Bus

P4 Not used

PS5 Not used

4=2 lists the signals of the power bus. The power bus carries IQP
bus related signals and distributes DC power, (Power is distributed on
the ©power bus from the terminal board on the rear of the PCA module to
connecter Pl of any PCA housed in the PCA module, These power cjrcuits
do not connect on a power pbus from one module to anotnher.) Table 4«3
lists signals of the CTL oata bus and Table 4=-4 lists signals of the I0F
bus,

Tahle

Table 4-5 1jists the sjgnals &t front connector Ji of the Current
Instruction Reqgister PCA, These signals are routed by flat cable to
provide control and display at the system control panel, The system

control panel {s located on the front door of the CPU bav.
Tahle 4=5A front connector J2 of the Current
Instruction Register PCA, These signals are routed by flat cable to
connector J2 ot a maintenance PCA In slot 21 of card cage No, 1 during
maintenance periods when the HP 3035443 Maintenance Fanel is in use,

lists the signals at

4-4, Multiplexer Channel

The Multiplexer Channel PCA resides in a slot of memory or input/ output
(MID) PCA module usually near the PCAs of the device controllers that it

serves, The MI modules provide only a PCA connector recentacle for PCA
connector P1, Connector F1 carries signals and voltaaes of the power
bus, The module leaves the remaining five edge connectors ot the PCA

exposed so0 they may be custom connected by cables 4as necessary.
Connectors P2 and P3 at the rear of the PCA and module are usually used
for connection to the system’s busses, Connectors Ji, J2, and J3 at the
front of the PCA are typically wused for the interconnection of siagnals
from PCA to PCA within a functional area or, 1In the case of a device
controller, from +the PCA to the device, For the Multiplexer Channel,
connectors Ji, J2, and J3 are not used, connector P2 is cabled to the
Multiplexer Channel bus (Table 4~-6), and connector P3 connects to the
IOP bus (Table 4=4), The Myltiplexer Channel executes the T/0 proarams
ot up to 16 device controllers on the Multiplexer Channel and 10P
busses,

4=5, Selector Channel

The HP 30030B Selector Channel is comprised of three PCAs which occupy
three slots of a memorv=input/output (MIO) PCA module usually near the
PCAs of the device controllers that it serves, A Port Controller PCA is



required to interface the Selector Channel and Memory via the CTL data
bus, The MIO module has a single stack of ten PCA receptacles to receive
the power bus connectors Pl of each PCA installed in it. The module
leaves the remaining five edge connectors of the PCA exposed so they may
be custom connected by cables as needed, Connectors P2 and P3 at the
rear of the PCA are usually used for connection to the system’s busses,

Connectors J!l. J2, and J3 at the front of the PCA are typically used for
the interconnection of signals from PCA to PCA within a functional ares
or, 1in the case of a device controller, from the PCA to the device, For
the Selector Channel, a flat cable interconnects the three Jl1 connectors
and another interconnects the tnree J2 connectors, The three J3
connectors of the Selector Channel and all frort connectors of the Port
Controller are not cabled, A flat cable interconnects F3 of the Port
controller and P3 of all Selector Channel PCAs forming a Port Controller
bus (Table 4<7), The Selector Channel bus, Table 4-8, interconnects P2
of all three cards of a Selector Channel and must be routed to P2 of all
high=-speed device controllers served by the Selector Channel, Table 4-9
lists the signals of the flat cable interconnecting the J1 connectors of
the Selector Channel and Table 4=10 lists the signals of the flat cable
interconnecting the J2 connectors of the Selector Channel.

4=-6, Memory

A standard Model 5 or 6 System has 64K words of memory and a standard
Model 7 System has 96K words but all are easily expandaple to 128K words
in 32K-word increments. Slots A4 through 210 ot «card cage No. 2 are
dedicated to memory PCAs,

A standard Model 8 or 9 System has 160K words of memory but can easily
expanded to 256K words in 32k=word increments. Slots A4 through A10 ot
card cage No. 2 and slots Al through A6 of card cage No., 3 are dedicated
to memory PCAs,

Signals of the flat cables connecting J1., J2, and J3 st the front of the

card cage are given in Tables 4-11, 4~-12, and 4-13, respectvely. Table
4«14 1ists the JI0OP/power bus signals as they appear at a memory card
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cage

power bus, Taple 4=15 1lists the signals carriedc by the error

logging interface cable which <connects P3 of the memory control and

logging PCA to P2 of the fault

4=64,

Input/0utput

logging interface PCA,

The input/output area may be considered a fifth functional area, The
input/output area consists of the device controller PCAs and the
peripheral devices, This area is Interfaced to the four principal areas

via the JOP pus for direct 1/0,
is via

4=608,

Figures

ribbon

Ae

b,

d.

Tables

between

For proagrammed (SI0O) 1/0, the interface

the IOP bpus and elither the Multiplexer Channel bus or the
Selector Channel bus. Tahles 4=15A tnrough 4~15M ]list the signals
related to this area,

SYSTEM FLAT CABLES

4=3A through 4=3F provide information on the system®s flat
cables and their terminators as tollows:

Figure 4=33 shows the locations of
A Model 6 System and 4~-3B the flat

Figure 4<3C shows the locations of
a Model 8 Svstem and 4-3D the flat

Figure 4~=3E shows the locations of
a Model 5 or 7 System and 4«3F the

Figure 4-3G shows the locations of
a Model 9 System and 4=3H the flat

on Figures 4'38( 4.3Dp 4‘3F' and
cable designators assigned in the

the flat cable terminators for
Cables.

the flat cable terminators for
cables,

the flat cable terminators for
flat cables.,

the flat cable terminators for
cables.

4«3H provide cross reference
fiqures and signal tables of

this section that list pin=by-pin the signals of the cables,



Table 4-1. Backplane Wiring List

SIGNAL 1Al 1A2 1A 1A4 1AS  1Aé& 17 1A8  1A9 lal0 BLS
=APE P2= 7 P2= 7 P2=47
«BPINT Pl#30 Pl=32
«CARRY P1=€5 Pl=65 F1#65
-CF3 pae18 Pz~-18
-CLK P1=78 Fl=78 F1=78 P1#78 F1=78 P1=78 P1=78 P1=78 P]1=78 P1=18 RS~ 2
=CLSk Pl#]15 Pl=15
=CPUINH P2=48 P2%48
-CPULSEL Fi=£8 Plesl
«CPURST | PZ=78 F2=78 Fz=7¢ P2=78 Fz#78 PZ2=78 Pz=78 Pz=78 P2=78 R§=EQ
~CPURSTS Fz=11 pz#e9
=DATAPE Pl#ll Pl=11
=DCTFRZ Pl=47 P1%47
=DECSR Fleze Fl=zé4 Pl=24
=pDEVMCQ peé#lg8 P3~- 8
=DEVAO] F2%z4 P3- 9
-DEVNnO2 P2%z5 P3=11
-DEVMO3 p2eze R3I=]2
=DEVvnO4 F2®z7 P3-14
~DEVMOS F2*z8 Rr3=15
=DEVNOE P2%z9 P3=17
=DEVNO7 P2820 #3-18
=0ISPLAY | P1%#68 Fil=68 p]l=g8 Pl=6€8 Pl=68
-ENB Fewl8
~ERFRZEN | P1%#12 P1=12 P1=15
~EXTRP pP1=37
=FCLF Pl=79 Fl=79 Fl=7% P1#79 Pl=79 F1l=79 P1=79 Fl=79 P1=79 5= 4
=F HB P1#59 F1=-59
~FIELDG P1#34 Pi=15
-FIEL DA P1#3% P1«35
~F1ELDY9 P1#32 Pl=31
=FRCIK Fl=14 pl®]ln
=FRUNCLK | P2=35 p2#3?

-FKZ P1=51 P1=50 F1%46 Pl=46
=HSRFQ Fl=37 Fl=l2
~INCSR F1#26 Pl=z7 PL=27
=INCT P2#Ta Pz=17
=INTACK P2=11 P3=50
=INTREG P28ES P3I=44
| =INTRPI P2=52 P¢»58
=I10CHD0 pa2ell 823~ &
=10CMD1 P2*17 P3- 6
=10CMD2 ‘P2%12 P3- S
=1000 P2u3] P3-20
-1001 P2%32 P3~zl
=J0D10 P2%49 R3=35
=10011 'P29E9 R3I=36
=10012 |P2%€]l P3I=38
-10013 P2ué2 P3I=39
=]10014 P2%€3 P3I=4]
-J1001S [P2a€4 P3I=42

SIGNAL 1Al 1A2 1A3 1A4 1A8 1Aé 1A7 1A8 1AS 1A10 BLs
=007 P2%33 R3=23
«1003 P2834 PI-z4
=004 P2%4)1 P3=cé
=100& P2n42 RIvg7
-10ve P2%43 P3=29
1007 P2ués PI=30
-1008 P2%45 pP3=32
=100s P2a4¢ P3=33
=ICDPE P2*10 P3=- 2
«JODPRTY F2% 9 P3I= 1
«-JOPACT P1=22 Pl=g3
=JORESET FZ®19 P2=719 P2-19
=JORSTSW Pz=170 Pew68
=JOSTEP P1#45 Pl=é44
=JUSTRCR P1%17 Ple=l2
=JUTIMER P1%#29 Pl=c9
=J0X14 P2=€7 P3=~417
=JUX1S P2=€9 P3I~48
-JBNDV P2=66 PZH#66
=JLurl Fl#1l8 ple12
«JMPFR2 Pl=S4 Pl#56h P1=-31
«JMPJSH1 Fz#z23 P2-28 PZ=28
=JSH1 Fl1#18 pPl=11
-LDAaCOK F1=€6 P1#66
«LUDCOR F1=%0 F1%50
=L SkSPOQ p2%#e3 p2=30
=MCUCLOR Fl#24
=MCUCL1R P1#26
«MCUCLZR Pla28
-MCUCL3R P1#30
-MCUCL4R p1l#32
«MCUCLSR P1#34
«~MCUCL6R P1#36
«MCUCLTR Pl%38
=MCUCLKO F1#23
=MCUCLK): r1#25
-MCUCLK? ple27
-MCUCLK3 e1#29
-MCUCLK4 pl#31
=MCUCLKE ple3l
=MCUCLK® N1#35
-MCUCLK? P1#37
«MCUFR1R Pl® 4
«MCUFRCO Plw
-MCUFRC] el1e 3
=MCURST P2e 1 P2=49
«MUUINK F2=41
eMOD TNHR P2=42
aMPIFR2 P1#34 P1=-33
=-NEXT1 F1# € Pl= 6

4-3




Table 4-1. Backplane Wiring List (Continued)

SIGNAL

1Al

1A2

1A3

1A4 1AS8

1A6 1A7

1A8

1A9 1Al0

BLs

«NUOP
=NOP?
~NXT6G
«0VFL
=PADDX

p2=38

P1=53

Fl=6¢

P2=70
P2#717 P2-117

P1=53 Ple4s

Pa=77
P1%67

P2=19

Pe#70

Pz®79

P2=76

=FANLRD
=PFWARN
=PNLS
=PULORSO
-RBR1

P1=56
pe~l2

Fle56
Fe=14

F1#55

P1=54
Pl=24
P2=14 P2%11

P1=52

P1=28

P1=26 Pl%ecé

Fl= 2

=-RUINA
=REPN
=REVMCULP
=ROMFCN1
=RORT1S

Fe#ze
F2%3eé

P2*68
P1#43

P2=36

P1%€4

Pz=65

P1=56
P2=24

Pl=éé

=-RORT16
=RORT21
=RSB1
=SAME
=SBR

FZz#3¢
Fe#37
Fe# 3

P2=38

P2=32
p2= 3
Pl=75
P2=48

P1#77

P2%46

=SETERR
-SF3
=SFQn
=S1
=SIFR2

P1#36

P2#17 P2=17

P2=44 PZU44

P1=36 Pl=36

P14l
P1-34

Pl=d4l
P1a34

Pl=16

«SI0~NMP
=SL0AD
=SQ
=SPBRANK
«~STEPENF

P1*13

Pl#38

P1=-13

P1=57

Pl=13

F1=€2

Pl=13 F1=~13

P1=-27 P1®z8
Pl=13
P1%43
P1%e5

Pl=22

Pl-1l8

-STTw
~SWLDRAR
-SYSPE
«T=0
~TESTFRZ

Pe*13

F2=26

Fl=T4 P1%74

P1l#38 F1=38

Pz=11

PEwz? P2~ 8

Pl1=32

pa=48

-TINT
=TMRUFR?Z
=TKO
=TR1
-TK2

F2%Eh

Pz#59

Fl%*34
Pl%35
Fl®36

F1=234
P1=35
F1=236

Pz=56

P1-45

PSed8

-Tk3
-UNCY
-V
=-vi
-Vv1i0

pa# 9
P2#10
Pe#3l

Fe=11
F2=12
P2=231

Fl# 5
Fé#ll
Fe#le
Fe#3l

©1#37 P)=37

Pz 7
Pc* 8
Pc*3]

PS=10
PS=12
P5=30

-Vvl]l
-vi12
-Vvi3
-Vl4
-v15

pP2#32
P2#33
P2%34
petel
pe#42

F2=32
F2=33
F2=34
F2=4)
P2=42

Fé#32
F2#33
Fz#34
Fe®sl
Fe#ag

Pze32
Pz®33
Pze3s
Pz*4l
Pz*42

Pg=~32
PE=34
PS=36
RG=38
P5=40

4-4

SIGNAL 1Al 1AZ 143 144 1AS l1A¢ 1A7 1A8 1A9 1al0 BLS
=Ve pg®*ll P2=-13 Fe#13 Pe# 9 F&=14
-v3 HE®16 P2=l6 Fz#le Pew*l2 P5=16
-Vé PZ®]1H P2=1H Fe#]8 Pe#18 P5-18
-v5 Pe®"17 F2=17 Fe#l? Pe*17 FS=20
=-veé P2R2T Pe=eg7 Fe#el pe#27 PS=¢e
-v7 PZ#2E Pe=cp Fe#Z2E Pz#28 PS=c4
-v8 P2#29 P2=29 Fe#2S Pz#29 PE=c6
-Vv9 PER30 P2=3n Fe#30 PE*30 PS=c8
AQ Fz#29 Pz~29
Al PzZ#30 Pz=30
aAl5 Pz%34 Pz=34
ALPHA p2=12 pe*l2
ATO1 P1* 1 Pl= 1
ATO2 P1#10 Fl1=10
Bl4 P2~ 7 P2% 7 Pz~ 7
815 pe- 8 p2%# 8 Pz~= 8
BCMP PzRE3 PE=€2
BMCUPRTY Pl=75 P1=75 FP1%66
BMUX Ple ]

RNDV pe=14 Pznz? Pé=71

BPENNING P2=54% PevS2

BUSOP] Fie70 P1=72

cecPX Pl=1l6 P1*16 Fl=~16 Pl=16

cIkl? £1=58 Piw#sa

CTk13 P1=87 plee2

Clklsa Pl=€5 Ple¢s

CIKI1S Fl=66 P1266

CIkea Pl1=49 P1%49

CIR7 Fl=4¥4 PlesQ

Cik8 Fl1=56 P1%56

CLK pPl=67 H1®T76 Fl=176 Pl=42 P1=48 P1=48
CLKENR Pl#6) Pl=61

CcMUX pz=%1 Pe*é4

CNTRMAX pP2=54g PZ#EQ

CPUIM Pl=38 P1%38

CPUSFL Fl=c4 P1®2é

CPUTIMER | P1=29 P1#33 Pl=29 P1=30

DATAPOLL Fl# ]
DISPFLG Pl=46 P1%46 Pl=46

DPUP Fl=72 P17l

DS Fe=27 Pe*25

Dvss p2=56 Pe#S57

EMULATCR F1#30 P1=25 Pl=16

ENABLE Pl=70 Plune2
ENABLEQ P2=15 P2=40
ENABLE] P2=19 P2=4]
ENABLEZ P2=17 pe=42
ENABLE3 P2=23 P2=43
ENABLE pae2l P2=44
ENABLES p2#2s P2=45




Table 4-1. Backplane Wiring List (Continued)

S1GnAL 1Al 1A 1A3 1A4 1AS 1A¢ 1A7 1A8 1A% 1A10 BuS
ENTIMER pla3l P1=31 Pl=44 Pl= 1
EXTCLK Pl=67
EXTINT Pl=10 P1#10
FCLK p2=- 1 P2% ] P2~ ] P2~ 1 Pz= 1 Pe= ]

FIELD2 P1#27 Pl=le

FIELD4 Fl%eo Pl=21

FIELDS P1#28 P1=19

FIELN? F1l#26 P1- 8

FLAG) Pl1=58 P1#58 F1=-58

FLAG? P1=73 P1#73 P1=73

FLAG3 PE=~37 £2=37 F2#33

FROMO P2®16 P2=e5
FROMY Pzege P2=c6
FRUM? Pz*l2 P2=e?
GNU

ICSFLG Pl=47 Fle47 P1=zl Pl=47

ILGADR P1#29 Pl-28

INCNAMER P1#13 Pl=16

INCP p2#19 Pz=25

INDIRECY P2=173 Pzel2

INTCLKM Ple€s Pl=64

INTG p2=22 P2#*50 P2=5]

INTPOLL Plels

INTRP P1=63 P2=51 p2eep

I0ERR P2=50 P2450

I0HR P2=-58 p2atg
10HREQ P2457 P2=t7
IOKSEL P2%53 P2~%3

101INP PE2=49 P2#56 P2«Sé6

ICLR P2=70 P2%70
TGLRFG P2%68 FP2=€8
I0LSFL PZ®S4 P2=E4
10MOPO P2=51 P2uE)]
IGM0P1 P2=52 P2uE2
ICKESET P1823 Pl- 8
ICSEL FP2%59

10SPF P2%55 P2=%5

10701 P2=74 P2#74

10702 P2=72 P2*12

JLUIM P71 Fe=S4

JMP Pl=172 Fl=71 r1%72

JMP26 Pl=62 Fe=43 P2#45 PZ=44

LOBREG P1%70 Pl=66

LuUTG P2=19 p2e72 Pé=173

MCUCMP Pl=42 Pl#4l

MCUDG P18E5 pl=55 PLAES p2- 2
MCUD? F1%E9 P1l=5§9 PlaE9 P2~ 3
MCUD19 F1#76 Pl=76 Plele P2=-13
MCUD1 1 P1%70 Pl=70 Pl#70 P2-15
McuD) 2 F1%€8 PlL-68 P1%€8 P2-16

4.5

SIGNAL 1Al 1A 1A3 1A4 1A8 1A¢ 1A7 1A8 1A9 1A10 @8Ls
MCcum 3 P1#73 Pl=73 P1#73 p2=-17
MCUD 1 4 P1%71 Pl=71 Pl#]] pg-18
MCUD1 S F1%77 Pl=17 Pl1®77 pP2-19
MCuD» PI#ET P1=S57 P1RET p2=- &
MCuD~2 F1%#€3 P1l=63 Plu€3 pP2= S5
MCuD 4 Fi®#€el Pl=¢€1 P18€]l pP2=- 6
MCUDS F1%€5 Pl=65 P1%éS p2= 7
MCUDA F1%€9 Pl=69 P1#€9 p2= 9
MCUDL7 F1967 PLl=67 Pl#67 F2-10
MCUD= P1#764 Pl=74 Pl#74 P2~11
MCubDa P1%72 Pl=72 P1472 p2-12
MCUDPRTY P1#75 Pl1#15 P2=20
MCUERR Pl=2s pP1%25
MCUFR2 Fl=37 P1#18
MEMREF Pl=48 Ple48
MODINT Pl= 9 Pl# 7
MOPO P2#14 Pe-z8
MUP1 Pe*l10 pa=e9
MPICon Pe® 5 p2=47
MPICH p2* 6 P2~ 6
NAMER( R1%28
NAMER] Pl1%#26
NEXT P2#43 P2=41 Pz=42 Pe=44
NIP P1=43 Pl=43 P1#43
NIPD Pl1% 9
NIPSFL P1464
NIRTOCIR Pi#49 Pl=37 P1=37
NOP2 p2=16 pZ2#76 Pz=16 Pz=16
NOTUSED Fl=10
NUMERIC P2=16 P2®17
NXT+) pe=59 P2%#6T P2=64 Fe=67
OFCEnNB P2=6G PZ#69
OPINP P1l=35 P1=35 P1%35
OPNDSEL P1%#63
OVFLINT P1#63 Pl=26
Pl=1l4 P1<38 Pl~=14
P1=20 P1=45 Plez0
p1=3 Pl=z? Pl= 3
Pl=s Pl=e5 Pl~ 4
P3=4& PE=t6 P3=45
PADDIN1G P2=57 Pz#S7
PADDIN1] P2=59 Pc#89
PADDINS P2=53 Pe#53
PADDINS P2=55 Pc#55
PADDSUB P2=61 Pz#6l
PADDXSQN F2=63 Pc*63
PADDXSO01 p2=6s PE®6S
PAUSE Pl#45
PONB P2#474 P2=16 Pe=74
PONUR P2=4]1 PZ#45




Table 4-1. Backplane Wiring List (Continued)

SIGNAL 1A} iA2 143 1A4 1AS 1A6 1A7 1A8 1AS 1A40 BLS
PWRFAIL F1#30 Pl=30
PWHRON P1=25 Pl 6
QASL Pz*64 Pz=€4
QASR P2#62 P2=62
QDwh P1%#3] P1=31
as P2=29 P2=29 Pz#26
RO Fle]z Pl=12 Pi*]2
R1 Flel]l P1-11 P1%]1]
R10 Fe# 8 P2~ 8 P2% g
R11 Pze 17 P2= 7 F2% 7
R12 Fae4? P2=47 P2%47
R13 Pee4s8 P2=-48 P2%48
R14 P2#49 P2-49 P2%49
R15 Pee5] PZ=51 P24§]
R2 Ple S Pl= 9 Pl®* g
R3 Fl#l0 Pl1=10 Pl®*]l0
Ré Fl®g] Fl=61 P1l%¢]
RS Pl%62 Pl=62 PL1®62
R6 Fl#63 Pl=63 P1%63
R7 F1%64 Pl=64 P1%64
R8 Fenl0 Pz=10 P2*]10
R9 Few § P2= 9 F2% 9
RARGA pP2=47 Pe=46 P2#46
RARGR p2=18 Fe=15%5 p2#]1S
RDCIF Plezg Pl=28
ROCPX] Pz#43 P2=43 P2-43
RDCPX2 Pz%45 Pec=45
RDIOD Pz*47 P2=47
RDMON Pz%46 P2=46
ROCPND Pz%49 P2=49 P2=49
RDOSWITCH PZ%E0 Pez=50
READYOQ P2#3] P2=33
READY1 Pz#32 P2=34
READYZ p2* G P2=35
READY3 P2%29 Pe=36
READY4 P2#13 P2=37
READYS P2*11 P2«38
READYE P2+30 P2=31
REPEAT peg=21 p2#21
REVSYSP P1#38 P1=73
RFO pa2#sé6 Fe#56 pa%se
RF1 P2%54 Fe#54 P2®54
RF2 p2*se F2#52 P2#52
RF3 p2%#s0 Fe#S50 P2%50
RFSAME P2-58 P2%sSs
RMOP O p2= 3 P2#33
RMOP] Pe= & P2*34
ROMO Pl® 4 Fl# 4 Phe 2
ROM] Pl® 3 Flw 3 pé= 3
ROMLN PL*32 Fl#32 Pé=117

46

SIGNAL 1Al 1AZ 1A3  1A4 1AS 1A6 1A7 1A8 1AS  1A10 BLS
ROM11 P1%#33 F1%33 Pé-18
ROM12 Pl1%35 F1#35 P4~Z0
ROM13 Pl%*34 F1l%34 Pe=z1l
ROM 14 Ple36 Flw®3€ P4-23
ROM1S Ple3g Fl#38 P4=zé
ROM16 Fl®4] Fl#4l Pé=27
ROM17 Pleg2 Flws4e P&4~z8
ROM1A Pl%43 F1l%43 P&=30
ROM19 Fl%as Fle4s Pe=31
ROMZ pl#2] Flw2] P4= S
ROMZ0 Flo#4s Fl#4S F4=33
ROM21 Fl#46 F1®46 Pé=34
ROM22 Pl#4q7 F1®47 Pe=36
ROM23 P1#4R F1%48 P4=37
ROM24 Fl#g] F145] R4=39
ROM2S Fl#52 F1#52 F4=40
ROMZ2A F1%E3 F1453 Péh=q2
ROM27 Fl®84 F1#54 P4=43
ROMZA Fl#6s5 F1#68 P4=45
ROM29 Flee7 F1l#67 P4=46
ROM3 Fl®zs F1%24 Ph= &
ROM3n Fl%€9 F1#6S -y
ROM31 P1#7] Fl#7] P4=49
ROM4 P1%23 F1#23 P4~ 8
RQMS Fl#2s FPL1#25 P4= 9
RQOM6 P1%#27 F1%217 P4=11
ROMT Pl%26s F1®26 Pe=12
ROMS Pl#2g F1%28 Pé=14
ROMS Pl®#3] F1l#3] P4=15
ROMENEB P2= 6 Fz= € R5= 8
ROMFNCT?2 Pl#e? Pl=67
ROR10 Fler2 Fl=€6
ROR11 F1#73 P1=-68
ROR12 Fl*74 F1-71
ROK13 F1#78 Pl=72
ROR14 F1476 P1=75
ROKZ23 Fe® § p2= §

ROR24 Fe¥#24d P2=24

RORT10 pa=44 F2#44

RORTY1 pPz=43 P2#43

RORT12 P2=24 P2*24

ROKRT13 P2=~25 p2e2s

RORT14 P2=46 P2%46

RORT1S P2=53 Pe®#53 p2=53 P2=53
RORT16 p2=55 F2%#55 p2=-55 Pz=85
RORT17 pP2=58 Fe958 p2-58 Pz=58
RORT18 p2=S7 P2#57 p2-57 Pz=87
RORT19 p2=62 Fz*62 P2=62 Pe=€2
RORT20 P1=57 Fle57 Fl=57

RORT?1 Pl=49 Fl#49 Fl1=49




Table 4-1. Backplane Wiring List {Continued)

SIGNAL 1Al la2 1A3 1A4 1AS 1A6 1A7 1A8 1AS 1A10 BLSE
RCRT?2 Pl1=50 Fle®5¢ F1=50

RORT23 p2=61 Fc#6l p2=61 p2=61
RORT24 Pe=63 Fz#63 p2=63 P2=63
RORT25 PE=64 Fz®é4 pR=64 P2=64
RORT26 P2=65 FE#€S P2=g5 P2=65

RORT 27 p2=17 Feell pP2=75 P2=77
RPTFCN P2=10 Fz#12

RREGO Pl1=51 Pl#42

RUNFF P1=36 Pl=c6 P1%34

S0 Pl= 3 P1% 3 Pj#% 3 Pi%# 3 PI1® 3 Pi®* 3
s1 Fl= 4 F1l% 4 P1% 4 Pl® 4 P1% & P1* 4
Slvu Pz= S P2% 5§ pPz® 5 pPiw § pae 5 pow §
sll F2= 6 P2% 6 Pz® 6 Pz# 6 P2%* 6 P2% 6
sle PZ=38 P2%38 Pz#38 Pen38 P2%3B F2438
s13 FZ=37 P2%#37 PZz#37 Pc#37 R2%#37 P2937
Sl4 FZ=36 P2#36 PZz#3I6 P36 P36 P26
S15 P2=35 P2#35 Pz435 Pz#35 pPz2e35 P2w3S
se Pl= 5 P1% § FP1#*# S Pl# 5 p1® 5 p1* §
S3 Pl= 6 P1% 6§ P1® 6 Pl® 6 P1% 6 P1¥% 6
S4 P1=54 P1%#84 PI14E4 PlaS4{ PI#54 PINE4
sS P1=53 P1#53 F#E3 PL#53 pP1#53 F1%NE3
Seé Pl=52 P1#52 pI#C2 Plag2 p1u52 pPlus?
S7 P1=51 Pl#5] F]8E] PluS] P1#5] PINE])
S8 P2- 3 F2% 3 Pz% 3 Pg% 3 P2% 3 pP2% 3
SS PZ= & P2% 4 PZ® & Pz¥* 4 P2% & P2% 4
SAVEG P2=45% Fz=44 p2ugy

SCMD p1=52 PI8EQ
SDFG P1#71 P1=70

SFU pe®66 Fe#66 FE*E6 Pz=€6

SFl P2®68 Feu6d P2%€8 Pz=¢8

SF2Z D2#19 Fzaly PE#TQ Pz=170

SF3 CYAEY. Fenle Pz®12 Pz=12

SFé& P2®14 FeoT4 P2%l4 Pz=74

SFSAME Fz=28 Pz#z8

SHIFTCLK | P1®23 P1=23 Pl=g3 Pl=23 P1=23 Fl=c4
SIrG P1#6G Fl=¢9

S100R Pl=48 Fl1o49
SIUOR Pl=2s F1930
SIOMaP Pl=2zs P143]
SIOP Pl= 9 Pl% 9
SK1P PZ=E6 Fe=2€ pP2u27 Fé=¢h

SK1PNOP) Fil#l3 pl= ¢

SMCU Pl=c? P1l#33

Skl n Fl= 1 P1#® 1 F1= 9

SP115 Fz=31 P2%*30

SP1Iwn F2®42 PR=42

SPLISHIFTY P1#45 Pl=45

SP3 0 PZ=54 Pz®S4

SP315 Fz=26 P2=25 Pz#Z6

SP31n F1#]5 P1=-15

4.7

SIGNAL 1Al 1A2 1A3 1A4 1A8 1Ae¢ - 1A7 1A8 1A9 1A10 BLS
SP3SHIFT peHé&] Pz=€1l

SPCLNOP) Fe®2S v2=25

SPETFWV Pl=66 F2#66

SRU P2=34 FZ®34 Pz=47

Skl P2-33 P7®33 Pe=48

Ske v2=31 F2®3] Pe=46

SRBUS v]l=44 Ple#as

SKUYENE Fl=69 P1#69

SRREG P1=71 PeuS2

sskus Fl=41 Plegy

SSKEG ol=76 Fea80

STV pe%er Feue? pP2=67 Pz=617

STl PZ2#ES Fe#é6S PZ2=6G Pz=€9

sTe wee7l Fge1l P2=71 Pz=171

sT3 pe®13 Few?3 P2=73 Pz=13

ST« AL ] Fe#l8 r¥2=15 Pg=15

STATUSO P1#4] Fl=4l P1=41

STATUS] Pl#a? F1=42 P1=42 Fl=42
STATUS?2 P1#43 F1=43

STATUS3 Pleas Fl=44 Pi=44

STATUSS n1#65 F1=45

STATUSS P1®4€ Pl1=46

STATUSE P1#47 P1=47

STATUS? Pl1®#48 P1=48

STBUSOP Pl1-62 P1e62

sTIoA F1*11 Ple11
ST1GN p1els rl=16
STORAR P1=70 P1870

STSTaTUS p2=79 Pz*19 Pe=177

SuBF PZ=48 pP2#49

SuBLS H1=5% Fl#s5

SYSFIN F1=49 P1=-49
SYSPRTY Pz# 9 pe- 8 p2=32
T0 L]1=558 F1#S8%

TNAMEOQ | P1=32 FL#32 F]=32

TNAMFA] P1=33 P1#33 F]=33

TOU F2#28 Fewed
TOl pP2#24 P2=z3
Toe p2#26 P2ezé
uo Hle @ i"]l= 8 F1*® 8 Pl= R F]= 8 Fl= 8 Pl= 8
ul Fl=14 Pl=14 Fl*®#l4 Fl=14 Fl=14 Pl=14 Fl=14
ulv FZ®15 FZ=]15 Pz=15 PZ=15 P1=55 P2=15
ull Fz#l6 P2=16 Pz=16 PZ=16 P1=56 P2-16
ule P2#19 PZ2=19 Pz~19 Pc=-19 P2=19
ul3 P22l FP2=gl Pz=Z1 P2g=21 F1=57 P2=cl
ule »2=19 P2=22 P2%22 P2=¢2 Pg=c2 Pc=22 P1=58 P2=c?2
uls F2=23 FZ#23 P2=23 Pz=z3 Pez=23 P1=59 P2=e3
ue Ple 7 Fi®# 7 Pl= 7 P1= 7 Pl= 7 Fl= 7
u3 Pl=17 F1#17 Pl=17 P1=17 Pl=17 Fl=17
U4 Pl=18 Fl#l8 P1=-18 Fl=18 Pl=-18 Pl-18




Table 4-1. Backplane Wiring List (Continued)

SIGNAL 1Al 1A2 1A3 1A4 1AS 1A6 1A7 1A8 1A9 1A10 BLS
us Pl=1G F1%*]19 Pl=19 Pl=19 Pl=19 Pl=19

ue P1=21 F1#2] Pl=21 Fl=zl Pl=~2} Pl=cl

utr Pl=22 P1%#22 Plez2 F]=22 Pl=22 Fl=z2

us P2=13 P2%*13 P2=13 Pz=13 Pe~13 P2=-13

us P2%#14 Pz=14 PZ=14 Pé=14 r2=-la
UGATF PE=36 P2#35 Pe=24

VBUSFNB Pl=74 P2= 4 Fc= 4 p2= 4 Pe=10 LG= 6
w Pc*76

XSWlé P1e7S P2=11 Pz=11

XSwls p1e1? Pl1=77 Pe=10

48




Table 4-2. |OP/Power Bus {Non-Memory Card Cage)

PIN NO. SIGNAL PIN NO. SIGNAL
56-PIN 20-PIN 56-PIN 20-PIN
1 +5V 30 v
2 +5V 31 Not used
3 +5V 32 Not used
4 +5V 33 Not used
5 2 PF WARN 34 Not used
6 1 ENTIMER 35 Not used
7 4 SPARE 36 Not used
8 3 SPARE 37 Not used
9 6 PWR ON 38 Not used
10 5 PWR ON ¢ 39 Not used
11 8 IORESET 40 Not used
12 7 TIORESET v 41 12 HSREQ
13 10 MCUCLKS (Note 2) 42 11 \V/
14 9 MCUCLKS 43 See note 1
15 44 See note 1
16 \V/ 45 14 SPARE
17 -5V 46 13 SPAREv
18 -5V 47 See note 1
19 v 48 See note 1
20 \v/ 49 16 S
21 \V/ 50 15 ST
22 v 51 See note 1
23 Not used 52 See note 1
24 Not used 53 18 SO
25 Not used 54 17 S0
26 Not used 55 See note 1
27 Not used 56 See note 1
28 Not used 20 Not used
29 v 19 Not used
Note 1: Reserved for interrupt and data poll connections at backplane.
2: On pin 13 of 56-pin connectors only. Pin 10 of 20-pin is isolated.
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Tabie 4-3. Central Data Bus

PIN SIGNAL PIN SIGNAL

1 v 26 FROM 1

2 MCUD O 27 FROM 2

3 MCUD 1 28 MOP O

4 MCUD 2 29 MOP 1

5 MCUD 3 30 ‘{‘7

6 MCUD 4 31 R;EADY 6

7 MCUD 5 32 SYSPRTY

8 v 33 READY O

9 MCUD 6 34 READY 1
10 MCUD 7 35 READY 2
11 MCUD 8 36 READY 3
12 MCUD 9 37 READY 4
13 MCUD 10 38 READY 5
14 v 39 v

15 MCUD 11 40 ENABLE O
16 MCUD 12 41 ENABLE 1
17 MCUD 13 42 ENABLE 2
18 MCUD 14 43 ENABLE 3
H MCUD 15 44 ENABLE 4
20 MCUDPRTY 45 ENABLE 5
21 v 46 v

22 TO 0 47 APE

23 TO 1 48 SYSPE
24 TO 2 49 MCURST
25 FROM 0 50 V
Note: CPU/IOP connector P2




Table 4-4. 10P Bus

PIN SIGNAL PIN SIGNAL
1 TODPRTY 26 10D 4
2 IODPE 27 10D 5
3 28 ‘¢7
4 TOCMD 00 29 T0D 6
5 T0EMD 02 30 0D 7
6 10CMD 01 31 ‘¢7
7 32 10D 8
8 DEVNO 0 33 10D 9
9 DEVNO 1 34 \t?

10 35 10D 10
11 DEVNO 2 36 TOD 11
12 DEVNO 3 37

13 ‘¢7 38 TOD 12
14 DEVNO 4 39 10D 13
15 DEVNO 5 40 v

16 ‘¢7 41 10D 14
17 DEVNO 6 42 10D 15
18 DEVNO 7 43 ‘¢7

19 44 INTREQ
20 10D 0 45 Spare

21 10D 1 46 ‘C?

22 ‘t? 47 10X 14
23 0D 2 48 10X 15
24 I0D 3 49 Yb’

25 ‘37 50 INTACK

Note: CPU/IOP connector P3
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Table 4-5. Current Instruction Register Connector A8JI

PIN SIGNAL PIN SIGNAL
1 ‘t? 26 CIR 6 Buffered
2 SYSTEM SW REG 0 27 CIR 7 Buffered
3 SYSTEM SW REG 1 28 PON BUF
4 SYSTEM SW REG 2 29 CIR 8 Buffered
5 SYSTEM SW REG 3 30 CIR 9 Buffered
6 SYSTEM SW REG 4 31 CIR 10 Buffered
7 SYSTEM SW REG 5 32 CIR 11 Buffered
8 SYSTEM SW REG 6 33 CIR 12 Buffered
9 SYSTEM SW REG 7 34 CIR 13 Buffered
10 ‘¢7 35 CIR 14 Buffered
11 SYSTEM SW REG 8 36 CIR 15 Buffered
12 SYSTEM SW REG 9 37 ‘37
13 SYSTEM SW REG 10 38 TNHAR
14 SYSTEM SW REG 11 39 SYSHFF
15 SYSTEM SW REG 12 40 RUNFF
16 SYSTEM SW REG 13 41 ‘¢7
17 SYSTEM SW REG 14 42 RUNSW
18 SYSTEM SW REG 15 43 ‘t?
19 ‘¢7 44 LDSW
20 CIR 0 Buffered 45 ‘¢7
21 CIR 1 Buffered 46 DUMPSW
22 CIR 2 Buffered 47 v
23 CIR 3 Buffered 48 TORSTSW
24 CIR 4 Buffered 49
25 CIR 5 Buffered 50 CPURST
Note: Connector A8J1 is cabled to operator's panel on front door.




Table 4-5A. Current Instruction Register Connector A8J2 Table 4-6. Multiplexer Channel Bus

PIN SIGNAL PIN SIGNAL PIN SIGNAL PIN SIGNAL

1 <7 26 LDREG

2 PANEL SW REG 0 27 LDADDR 1 CHANSO 26 SR 10

3 PANEL SW REG 1 28 '{'7 2 §> 27 SR 11

4 PANEL SW REG 2 29 DISPMEM 3 SRCLOCK 28 SR 12

5 PANEL SW REG 3 30 LDMEM 4 <7 29 SR 13

6 PANEL SW REG 4 31 \V4 5 DEVEND 30 @

7 PANEL SW REG 5 32 EXECUTE 6 v 31 SR 14

8 PANEL SW REG 6 33 SINGLE 7 ACKSR 32 SR 15

9 PANEL SW REG 7 34 v 8 v 33 SR 0

10 v 35 INCRADDR ? CHANACK 3 SR

11 PANEL SW REG 8 36 DECADDR 10 K7 35 SR 2

12 PANEL SW REG 9 37 (7 11 DEVNODB 36 @

13 PANEL SW REG 10 38 Not used 12 io_ ENABLE 37 SR 3

14 PANEL SW REG 11 39 SYS HALT FF 13 EOT 38 SR 4

15 PANEL SW REG 12 40 RUNFF 14 JMPMET 39 SR §

16 PANEL SW REG 13 41 V4 15 ('7 40 SR 6

17 PANEL SW REG 14 42 RUNSW 16 TOGGLE INXFER 41 SR 7

18 PANEL SW REG 15 43 \V/ 17 TOGGLE SR 42 <7_

19 & 44 T 18 TOGGLE OUTXFER 43 PCMD1

20 Not used 45 \V/ 19 TOGGLE SIO OK 44 SETJMP

21 Not used 46 DUMPSW 20 <7 45 PSTATSTB
22 (‘7 47 \V 21 XFER ERROR 46 PCONTSTB
23 PSRENB 48 TORSTSW 22 REQ 47 READ NEXT WD
24 INARINT 49 \V/ 23 \V/ 48 PWRITESTS
25 v 50 CPURST 24 SR 8 49 © SETINT

25 SR 9 50 PREADSTB
NOTE: Cabled to A1J2 of the CPU card cage when using the maintenance panel.
Note: Multiplexer channel connector P2

Figure 4-1. HP 30036A Multiplexer Channel Cabling

is deleted. System cabling is shown elsewhere as follows:
Figure 4-3B. System Flat Cables, Model 6

Figure 4-3D. System Flat Cables, Model 8

Figure 4-3F. System Flat Cables, Model 5 or 7

Figure 4-3H. System Flat Cables, Model 9
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Figure 4-2. HP 30030B Selector Channel Cabling is
deleted. System cabling is shown as follows:

Figure 4-3B. System Flat Cables, Model 6

Figure 4-3D. System Flat Cables, Model 8

Figure 4-3F. System Flat Cables, Model 5 or 7
Figure 4-3H. System Flat Cables, Model 9

4-12

Table 4-7. Port Controlier Bus

PIN SIGNAL PIN SIGNAL
1 ERR1 26 PCD 0
2 LSEL1 27 PCD 1
3 <7 28 <7
4 HSEL1 29 PCD 2
5 STRB1 30 PCD 3
6 CWREQL 31 @

7 32 PCD 4

8 RRREQI 33 PCD 5

9 TO1-1 34 '<7

10 <7 35 PCD 6

11 TO1-2 36 PCD 7

12 ERR? 37 @

13 @ 38 PCD 8

14 LSEL2 39 PCD 9

15 HSEL2 40 <7

16 <7 41 PCD 10

17 STRB2 42 PCD 11

18 CWREQZ 43 <7

19 §‘7 44 PCD 12

20 RRREQ2 45 PCD 13

21 T02-1 46 <7

22 v 47 PCD 14

23 T02-2 48 PCD 15

24 Not used 49

25 @ 50 PCDPRTY
Note: Port Controller Connector P3




Table 4-8. Selector Channel Bus

PIN SIGNAL AlB c] PIN SIGNAL A C
1 CHAN SO 0 26 SR 13 I
2 §|7 27 SR 12 I
3 SR CLOCK 0 28 SR 11 I
4 §l7 29 SR 10 i
5 DEVEND I 30 (7
6 <7 31 SR 9 1
7 ACK SR 0 32 SR 8 I
8 {7 33 SR 7 I
9 CHANACK I 34 SR 6 I
10 35 SR 5 I
11 DEVNO DB 0 36 v
12 SIO ENABLE 0 37 SR 4 I
13 EOT 0 38 SR 3 I
14 JMP MET I 39 SR 2 I
15 v 40 SR 1 1
16 TOGGLE INXFER 0 41 SR 0 I
17 CHAN SR I 42 (7
18 TOGGLE OUTXFER 0 43 PCMD 1 0
19 TOGGLE SIO OK 0 44 SET JMP 0
20 \V/ 45 PSTATUSSTB 0
21 XFER ERROR oll 46 PCONTSTB 0
22 REQ I 47 RDNEXTWD 0
23 <7 48 PWRITESTB 0
24 SR 15 I 49 SET INT 0
25 SR 14 I 50 PREADSTB 0
Note: Selector Channel connectors P2.

O w = O

1}

Input

Output
Register PCA
Sequencer PCA
Control PCA
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Table 4-9. Selector Channel Connectors J1

PIN SIGNAL PIN SIGNAL
1 FREEZE 26 LD BANK
2 RESET 27
3 '(7 28 RRREQ
4 WPB 29 WBAL
5 WBB2 30 <7
6 31 WAIT
7 WBA2 32 XERR
8 SENSEACK 33 (7
9 '<7 34 WBB1
10 cwl 35 CWREQ
11 TRBIFF 36 (7
12 \V/ 37 TOP CNT DATA
13 JUMPFF_ 38 DATA IN ACK
14 CH ACTIVE 39 @
15 <7 40 RRDATA
16 TRB2FF 41 PCRST
17 AWB WAIT 22 \V4
18 '{7 43 TOP CNT WAIT
19 CWB WAIT 44 PFS ENB
20 WT 45 <7
21 {7 46 INCWC
22 DATA OUT 47 ADR
23 TOCW WAIT 48 <7
24 Y, 49 DATA OUT ACK
25 TOAW WAIT 50 GO ACTIVE
Note: = Input
= Output

il

n

Register PCA
Sequencer PCA
Control PCA




Table 4-10. Selector Channei Connectors J2

PIN SIGNAL A C || PIN SIGNAL C
1 FS ENB 26 RBB 2 I
2 TRB ENB 27 <7
3 <7 28 RBB1
4 LA 0 29 ENDB 0
5 T0P CNT BN 50 \V,

6 @ 31 DEVNO ADR

7 DPE I|| 32 TOAW ADR

8 DATA 33 <7

9 §'7 34 RBA2

10 WCTC 1|l 35 Cw2 0
11 IOCW 4 1] 36 <7

12 <7 37 RBP

13 10CW 0 1| 38 HSEL

14 I0CW 1 1| 39 {7

15 \V 40 TDRR 0
16 I0CW 2 1] 41 STRB

17 I0CW 3 1l 42 ('7

18 <7 43 LSEL
19 WEFRTC ol 44 WCRO 0
20 INTCLRIL 45 <7

21 <7 46 PC ERR

22 RBA 1 I I 47 ILL ADR 0
23 LD DEVNO I 48 ’{7

24 §f7 49 RESREQ 0
25 TOP CNT ADR I 50 KEND I

Note: = Input
= QOutput

Register PCA
Sequencer PCA
Control PCA
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Figure 4-3. Memory Cabling is deleted. System
cabling is shown elsewhere as follows:

Figure 4-3B. System Flat Cables, Model 6
Figure 4-3D. System Flat Cables, Model 8
Figure 4-3F. System Fiat Cables, Model 5 or 7
Figure 4-3H. System Flat Cables, Model 9
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Table 4-11. Memory Connectors J1

PIN SIGNAL PIN SIGNAL
1 @ 26 MDI 04
2 MDO 00 27 @

3 <7 28 MDI 05
4 MDO 01 29 <7
5 @ 30 MDT 06
6 MDO 02 31 (?
7 §‘7 32 MDI 07
8 MDO 03 33 <7
9 ﬁ 34 ENAEC
10 MDO 04 35 <7
11 @ 36 CKA
12 MDO 05 37 <‘7

13 <7 38 CKB

14 MDO 06 39 <7

15 @ 40 CKC

16 MDO 07 41 <7

17 42 CKD

18 MDI 00 43 \V

19 44 CKD

20 MDI 01 45 :'7

21 v 46 CKE

22 MDI 02 47 <7

23 v 48 E

24 MDI 03 49 @

25 @ 50 ENACR

415

Table 4-12. Memory Connectors J2

PIN SIGNAL PIN SIGNAL
1 26 AD 08
2 R/W CNTRL TIMING 27 T.7
3 28 AD 09
4 DATA OUT ENB 29 @
5 v 30 AD 10
6 TP1 31 v
7 <7 32 AD 11
3 TP2 33 <‘7
9 '<7 34 AD 12
10 TP3 35 <7
11 <7 36 AD 13
12 TP4 37 (b
13 38 AD 14
14 MEM PROTECT 39 (7
15 '{|7 40 AD 15
16 REFRESH CLK 41 \Vi
17 <7 42 PS5
18 AD 04 43 @
19 @ 44 PAR
20 AD 05 45 (7
21 @ 46 DISACK
22 AD 06 47 <7
23 <7 48 Not Used
24 AD 07 49 v
25 <7 50 READCLK




Table 4-13. Memory Connectors 43 Table 4-14, [OP/Power Bus (Memory Module)

PIN STGNAL PIN STGNAL PIN NO. SIGNAL PIN NO. SIGNAL
56-PIN 20-PIN 56-PIN | 20-PIN
1 <7 26 MDO 13
2 WRITE CLK 27 {7 1 +5V 30 '{5
3 28 MDO 14 2 +5V 31 -5VB
4 WRITE ENB 29 @ 3 +5V 32 -5VB
5 (7 30 MDO 15 + 3 7
6 ARL 31 <7 i 2 P153VWARN ; ,_fFeedthru
7 <7 32 MDO PRTY 6 1 ENTIMER 35 +5VB
8 AD 01 33 7 4 SPARE 36 +5VB
9 <7 34 MDI 08 8 3 SPARE | 37 +12VB
10 AD 02 35 @ 9 6 PWR ON 38 +12VB
11 (7 36 MDI 09 10 5 PWR ON (5 39 +12.7VB
12 AD 03 37 '{‘7 11 8 TORESET 40 +12.7VB
13 {7 38 MDI 10 12 7 IORESET <7 41 12 Not used
14 ARO 39 <7 13 10 Not used 42 11 Not used
15 <7 40 MDI 11 14 9 Not used 43 Not used
16 MDO 08 41 (7 15 <7 44 Not used
17 \V 42 MDI 12 16 V. 45 14 Not used
18 MDO 09 43 <7 17 Not used 46 13 Not used
19 v 44 MDI 13 18 Not used 47 Not used
20 MDO 10 45 {7 19 48 Not used
21 <7 46 MDI 14 20 v 49 16 EE
22 MDO 11 47 @ 21 \V4 50 15 ST
23 v 48 MDI 15 22 v 51 MCUFRCOUT
24 MDO 12 49 23 Not used 52 ‘7
25 <7 50 MDI PRTY 24 Not used 53 18 S0
25 Not used 54 17 Ev
26 Not used 55 MCUFRCIN
27 Not used 56 <7
28 Not used 20 Not used
29 @ 19 Not used
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Table 4-15. Error Logging Interface Cable Table 4-15A. Mag Tape Interface Connectors J2

PIN STGNAL PIN STIGNAL PIN SIGNAL PIN SIGNAL
1 DISWEC 26 <7 1 :7 26 Not used
2 27 ROM 16
2 Kb 27 ELAD7 3 Igll 4 28 ROM 0
3 Spare 28 <7 4 Not used 29 ROM 17
A v 29 ELADG 5 ROM 5 30 ROM 1
6 Not used 31 ROM 18
> SELECT 30 @ 7 ROM 6 32 ROM 2
6 :& 31 ELADS 8 Not used 33 ROM 19
. TI38% 39 :‘7 9 ROM 7 34 ROM 3
10 Not used 35 Not used
8 <7 33 ELADA 11 ROM 8 36v Not used
9 Not used 34 Kb 12 Not used 37 RAR 0
10 ¢ 35 ELADO 13 ROM 9 38 RAR 1
14 Not used 39 RAR 2
1 Not used 36 %7 15 ROM 10 40 RAR 3
12 @ 37 ELAD1 16 Not used 41 RAR 4
13 =S 23 @ 17 ROM 11 42 RAR 5
18 Not used 43 RAR 6
14 @ 39 ELAD2 19 ROM 12 44 RAR 7
15 ELAV 40 <7 20 Not used 45 RAR 8
16 :7 41 ELAD3 21 ROM 13 46 RAR 9
22 Not used 47 RAR 10
17 SELECTED 42 <7 23 ROM 14 48 RAR 11
18 @ 43 DATA IN 24 Not used 49 v
. o " S 25 ROM 15 50 \V/
20 Kb 4> Nolt used NOTE: Connects J2s at Magnetic Tape Interface.
21 ELADS 46 V
22 Kb 47 Not used
23 ELAD9 48 ﬁ
24 ({7 49 Not used
25 DATA OUT 50 <7
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Table 4-15B. Mag Tape Interface Connectors J3 Table 4-15C. Mag Tape Interface to Tape Unit

PIN SIGNAL PIN SIGNAL PIN SIGNAL PIN SIGNAL

1 v 26 FLG 5 1 Not used 26 Not used

2 CLEAR 27 FLG 2 2 SINGLE TRACK ERROR 27 Not used

3 TO 28 FLG 3 3 SELECT COMMAND 0 28 Not used

4 T3 29 FLG 0 4 SELECT COMMAND 1 29 ID BURST

5 T2 30 FLG 1 5 SELECT COMMAND 2 30 WRCLK

6 ROR 9 31 Not used 6 SELECT COMMAND 3 31 MULTIPLE TRACK ERROR

7 uDs 32 EXT SEL 7 END OF BLOCK 32 TAPE MARK

8 INPUT STROBE 33 Not used 8 READ CLOCK 33 WRITE DATA 0

9 FLG 10 34 Not used 9 READ DATA PARITY 34 WRITE DATA 1
10 LOS 35 Not used 10 WRITE DATA PARITY 35 WRITE DATA 6
11 FLG 14 36 Not used 11 WRITE RESET 36 WRITE DATA 7
12 FLG 12 37 Not used 12 STATUS (800/1600) 37 WRITE DATA 4
13 FLG 16 38 Not used 13 LOAD POINT 38 WRITE DATA 5
14 FLG 15 39 T1 14 READY 39 WRITE DATA 2
15 ROR 8 40 Not used 15 FILE PROTECT 40 WRITE DATA 3
16 FLG 17 41 Not used 16 END OF TAPE 41 READ DATA 6
17 ROR 11 42 Not used 17 FORWARD 42 READ DATA 7
18 ROR 7 43 Not used 18 REVERSE 43 READ DATA 4
19 WT1 44 Not used 19 WRITE 44 READ DATA &
20 ROR 10 45 Not used 20 OFF LINE 45 READ DATA 2
21 FLG 13 46 Not used 21 REWIND 46 READ DATA 3
22 FLG 11 47 Not used 22 WRRST 47 READ DATA 0
23 FLG 6 48 Not used 23 Not used 48 READ DATA 1
24 FLG 7 49 Not used 24 Not used 49 Not used

25 FLG 4 50 v 25 Not used 50 Not used

NOTE: Connects J3s at Magnetic Tape Interface NOTE: Connects J1 of Magnetic Tape Controller Processor to Magnetic Tape
Unit.
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Table 4-15D. 7905A/7920A Disc Interface to Device Controller

PIN SIGNAL PIN SIGNAL
1 +5V 26 Not used
2 +5V 27 IBUS 3
3 IFN 0 28 CLEAR
4 IFN 2 29 EN ID
5 IFN 1 30 Not used
6 IFN 3 31 TFCLK
7 FLG 3 32 Not used
8 IBUS 4 33 v
9 FLG 0 34 <7
10 IBUS 5 35 +5V
11 FLG 6 36 +5V
12 IBUS 6 37 IBUS 8

13 IFN VALID 38 TBUS 12
14 TBUS 7 39 IBUS 9
15 <7 40 IBUS 13
16 :7 41 IBUS 10
17 Not used 42 IBUS 14
18 POWER FAIL 43 TBUS 11
19 \*/7 44 TBUS 15
20 v 45 Not used
21 IBUS 0 46 FLG 7
22 +5V 47 FLG 1
23 1BUS 1 48 FLG 8
24 Not used 49 §i7

25 TBUS 2 50 '§‘7

NOTE: Connects Jl1 of 7905A Interface to J1 of Device Controller
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Table 4-15E. 7905A/7920A Disc Interface Connectors J2

PIN SIGNAL PIN SIGNAL
1 \V 26 ROM 0
2 27 ROM 1
3 Eg; 19 28 Not used
4 ROM 18 29 RAR 2
5 ROM 7 30 Not used
6 ROM 6 31 RAR 1
7 ROM 5 32 Not used
8 ROM 4 33 RAR O
9 ROM 17 34 Not used
10 ROM 16 35 ROM 15
11 ROM 8 36 Not used
12 ROM 9 37 ROM 14
13 ROM 10 38 Not used
14 Not used 39 ROM 13
15 ROM 11 40 Not used
16 Not used 41 ROM 12
17 RAR 7 42 ROM 23
18 Not used 43 ROM 22
19 RAR 6 44 Not used
20 Not used 45 ROM 21
21 RAR 5 46 Not used
22 RAR 4 47 ROM 20
23 RAR 3 48 Not used
24 ROM 2 49 §t7
25 ROM 3 50 v
NOTE: Connects J2 of Error Correction Card to J2 of Microprocessor.
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Table 4-15F. 7905A/7920A Disc interface Connectors P2

PIN SIGNAL PIN SIGNAL
1 <7 26 | EXT FLG 5
2 CLEAR 27 EXT FLG 2 (EOW)
3 | CYCLE CLOCK 28 | EXT FLG 3 (I/O P ERR)
4 | Not used 29 | EXT FLG 0 (CMDRDY)
5 | EXT FLG 16 (UNCORR DATA ERROR) 30 | EXT FLG 1 (DT RDY)
6 | XADDR2 31 | M12
7 | UB oUT 32 | EXT SEL
8 INPUT 33 | MI3
9 | EXT FLG 8 (INTOK) 34 | MI1

10 | LB OUT 35 | M14

11 EXT FLG 12 36 | MI0

12 | EXT FLG 10 37 | MI5

13 | EXT FLG 14 38 | M9

14 | EXT FLG 13 39 | TST CLK

15 | XADDR 3 40 | M8

16 | EX FLG 15 41 | M3

17 | XADDR 0 42 | Ma

18 | XADDR 4 43 | M2

19 | CLK DISABLE 44 | M5

20 | XADDRIL 45 | M1

21 | EX FLG 11 (ANY DATA ERROR) 46 | M6

22 EXT FLG 9 47 | M0

23 | EXT FLG 6 (EOP) 48 | M7

24 | EXT FLG 7 (OVRLIN) 49 | Not used

25 | EXT FLG 4 50 '<7

NOTE: Interconnects P2 of Cartridge Disc Controller.

4-17C

Table 4-15G. 7905A/7920A Disc interface Connectors P3

PIN SIGNAL IN SIGNAL
1 <7 26 READ NRZ DATA
2 30 MHZ 27
3 \V 28 Not used
4 +5V 29 v
5 30 Not used
6 INH CRC CLK 31
7 (7 32 DATA CLOCK
8 Not used 33 Yt?

9 <7 34 TEST CLR

10 WRITE DATA TEST 35 <7

11 <7 36 SYNC

12 WRITE CLK 37 v

13 38 TEST OUTPUT

14 WRITE TEST 39 v

15 <7 40 Not used

16 +5V 41 \V/

17 42 Not used

18 +5V 43 v

19 <7 44 SERIAL DATA FROM ECC

20 Not used 45 v

21 (7 46 Not used

22 READ TEST 47 \V/

23 §t7 48 Not used

24 READ CLK 49

25 §7 50 CLOCK INHIBIT
NOTE: Interconnects P3s of Cartridge Disc Controller




Table 4-15H. Device Controller to HP 7905A/7920A Disc Drive Table 4-151, Disc File Interface Connectors J1

PIN SIGNAL PIN SIGNAL PIN SIGNAL PIN SIGNAL
1 +5V 26 Not used 1 26 \V/
2 +5V 27 CBUS 7 2 UNIR (1) 27 SER DATA
3 CBUS 0 28 Not used 3 v 28 "7
4 CBUS 11 29 v 4 UNIR (2) 29 WD 70
5 CBUS 1 30 Not used 5 <7 30 v
6 CBUS 10 31 v 6 UNIR (4) 31 SMP
7 CBUS 2 32 Not used 7 CEN 32 v
8 CBUS 9 33 v 8 CEE ' 33 TD
9 CBUS 3 34 v 9 §'7 34 <7
10 CBUS 8 35 +5V 10 FCE 35 FSMK
11 <7 36 +5V 11 <7 36 CLK MSB
12 Vi 37 Not used 12 CCLR 37 <7
13 Not used 38 CBUS 12 13 <7 38 D10
14 v 39 Not used 14 <7 39 TA
15 \V/ 40 CBUS 13 15 DRIVE BUSY 40 \V
16 <7 41 Not used 16 +READ 41 D11
17 Not used 42 CBUS 14 17 SEEKING 42 12
18 Not used 43 Not used 18 \V/ 43 WSM
19 \V 44 CBUS 15 19 UNSAFE 44 D15
20 v 45 \V 20 CCIN 45 TC
21 CBUS 4 46 \V/ 21 ONLINE 46 \V
22 +5V 47 \V 22 \V 47 D14
23 CBUS 5 48 v 23 PACK CHANGE 48 D13
24 Not used 49 \V/ 24 200 TPL 49 CCwW
25 CBUS 6 50 \Vi 25 TB 50 \V/
NOTE: Device Controller J3 to Cartridge Disc Drive. NOTE: Connects J1 of Bus PCA to J1 of Read/Write PCA.
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Table 4-15J. Disc File Interface Connectors J2 Table 4-15K. Disc File Interface Connectors J3

PIN SIGNAL PIN SIGNAL PIN SIGNAL PIN SIGNAL
1 \V 26 Not used 1 \Vi 26 DRQ (FLG 5)
2 v 27 ROM 16 2 CILR, (MST RESET) 27 CE (FLG 2)
3 ROM 04 28 ROM 00 (MSB) 3 TO 28 CSMK (FLG 3)
4 Not used 29 ROM 17 4 T3 29 CRWX (FLG 0)
5 ROM 05 30 ROM 01 5 T2 30 FLG 7
6 Not used 31 ROM 18 6 ROR 09 31 M12
7 ROM 06 32 ROM 02 7 uos 32 EXT SEL
8 Not used 33 ROM 19 (LSB) 8 INPUT STROBE 33 M13
9 ROM 07 34 ROM 03 9 EOTL (FLG 10) 34 Mil
10 Not used 35 Not used 10 LOS 35 M14
11 ROM 08 36 ROM ENABLE 11 OUTXFER (FLG 14) 36 M10
12 Not used 37 RAR 00 (SPARE) 12 DAT (FLG 12) 37 MI5 (LSB)
13 ROM 09 38 RAR 01 (SPARE) 13 INTACT (FLG 16) 38 M09

14 Not used 39 RAR 02 (SPARE) 14 INXFER (FLG 15) 39 1

15 ROM 10 40 RAR 03 15 ROR 08 (MSB) 40 MO8

16 Not used 41 RAR 04 16 FLG 17 41 MO3

17 ROM 11 42 RAR 05 17 ROR 11 (LSB) 42 Vo4

18 Not used 43 RAR 06 18 ROR 07 43 M02

19 ROM 12 44 RAR 07 19 WT 1 44 MO5

20 Not used 45 RAR 08 20 ROR 10 45 MO1

21 ROM 13 46 RAR 09 21 CMD (FLG 13) 46 M06

22 Not used 47 RAR 10 22 TU (FLG 11) 47 MOO (MSB)
23 ROM 14 48 RAR 11 (LSB) 23 FLG 6 48 MO7

24 Not used 49 <7 24 INDEX (FLG 7) 49 RUN/HALT
25 ROM 15 50 \V 25 DTS (FLG 4) 50 \V,

NOTE: Connects J2 of Read/Write PCA to J2 of Controller Processor PCA. NOTE: Connects J3 of Disc File Interface.
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Table 4-15L. P2 of Disc File Bus Card PCA Table 4-15M. P3 of Disc File Bus Card PCA

PIN SIGNAL PIN SIGNAL PIN SIGNAL PIN SIGNAL
1 MOD SEL (SPARE) 26 V4 1 GAT 7 26 \V/
2 v 27 BUS 256 2 GAT (SPARE) 27 FILE UNSAFE
3 MOD SEL 7 28 \V 3 \V/ 28 <7
4 v 29 BUS 1 4 GAT 6 29 ONLINE
5 MOD SEL 6 30 Y\',7 5 GAT 5 30 \V
6 31 BUS 2 6 v 31 BUSY
7 MOD SEL 4 32 \V/ 7 \V 32 Vi
8 33 BUS 8 8 GAT 4 33 INDEX
9 MOD SEL 5 34 ’<7 9 GAT 3 34 WV
10 35 BUS 4 10 \V 35 CAR 1
11 MOD SEL 3 36 \V 11 GAT 2 36 \V/
12 \V 37 BUS 16 12 \V4 37 CAR 2
13 MOD SEL 2 38 \V 13 GAT 1 38 \V/
14 \V/ 39 BUS 128 14 \V 39 CAR 4
15 MOD SEL 0 40 V4 15 GAT 0 40 \V
16 V4 41 BUS 32 16 <7 41 CAR §
17 MOD SEL 1 42 V 17 200 TPI 42 v
18 43 BUS 64 18 V. 43 CAR 16
19 SET HD/DIR 44 Vi 19 WRCR SENSE 44 \V
20 \V4 45 Not used 20 \V 45 CAR 32
21 SET DIFF 46 \V 21 PACK CHANGE 46 V4
22 \V 47 SEQ PICK 22 \V4 47 CAR 64
23 SET CVL 48 IR ouT 23 ND OF Gl 48 \V
24 \V 49 TRACE SEQ PICK 24 v 49 CAR 128
25 CONTR 50 CPU HLT 25 SEEK INCOMPLETE 50 CAR 256
NOTE: Connects P2 of Bus PCA to HP 30331A Junction Panel NOTE: Connects P3 of Bus PCA to HP 30331A Junction Panel.
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Figure 4-3A. Flat Cable Terminators, Model 6
4-17G

NOTES:
1. TERMINATORS ARE IDENTIFIED AS FOLLOWS:
TERMINATOR  QUANTITY  PART NUMBER

T 2 30001-60009
T2 2 3000160016
T3 2 3000160021
T4 1° 30030-60015
T6 1 30035-60003

2. PRINTED CIRCUIT EDGE CONNECTOR J1 OF A TERMI-
NATOR PLUGS INTO A FLAT CABLE CONNECTOR TO
TERMINATE THE CABLE RUN. CORRECT TERMINATOR
ORIENTATION IS ASSURED IF YOU KEEP PINS 49 AND
50 OF THE EDGE CONNECTOR TO THE LEFT WHEN TER-
MINATING THE FLAT CABLE.

3. EACH TERMINATOR (EXCEPT T5) HAS A RED TWISTED
PAIR CABLE WHICH CONNECTS FROM EDGE P1 OF THE
TERMINATOR PCA TO PINS 2 AND 1 (+5 VOLTS) ON ANY
POWER BUS CONNECTOR P1. A BLACK TWISTED PAIR
CABLE CONNECTS FROM THE PCA TQ PINS 16 AND 15
OF THE SAME POWER BUS CONNECTOR.

4. T3/T4 = T1 1S BENEATH; T41S VISIBLE.
T6/T3 = T6 1S BENEATH; T3 IS VISIBLE.

"
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A4 10 3000093117 a4
a5 1€ 30000-93041 44
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Figure 4-3B. System Flat Cables, Model 6
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NOTES:

1. TERMINATORS ARE IDENTIFIED AS FOLLOWS:

TERMINATOR QUANTITY PART NUMBER
T 2 30001-60009
T2 2 30001-60016
T3 2 30001-60021
T4 1 30030-60015
T6 1 30035-60003

2. PRINTED CIRCUIT EDGE CONNECTOR J1 OF A TERMI-
NATOR PLUGS INTO A FLAT CABLE CONNECTOR TO
TERMINATE THE CABLE RUN. CORRECT TERMINATOR
ORIENTATION IS ASSURED IF YOU KEEP PINS 49 AND
50 OF THE EDGE CONNECTOR TO THE LEFT WHEN TER-
MINATING THE FLAT CABLE.

3. EACH TERMINATOR HAS A RED TWISTED
PAIR CABLE WHICH CONNECTS FROM EDGE P1 OF THE
TERMINATOR PCA TO PINS 2 AND 1 (+5 VOLTS) ON ANY
POWER BUS CONNECTOR P1. A BLACK TWISTED PAIR
CABLE CONNECTS FROM THE PCA TO PINS 16 AND 15
OF THE SAME POWER BUS CONNECTOR.

4. T1/T4
T6/T3

> > B>

H

n

T1 1S BENEATH; T4 1S VISIBLE.
T6 IS BENEATH; T3 IS VISIBLE.

DETAIL A, ITEMS5, 6,8

DETAIL A, ITEMS 2,3,5,6,8

DETAILB

DETAILC

FLAT CABLE CONNECTORS JOINED WITH
EXTENDER BOARDS
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HEX STANDOFF

—o ?
C'E*——@\ Z"ﬁ

@ e ; CONN. }
O = /

= m

= [
DJQ;@ DETAIL B DETAIL C




20

CPU BAY

Al I

A2

A3 I

A4

A5 I

A1l

A

A7

A9 1

-

R

H

A10 L

Al

A2

A3

A4

A5

A2 26

A7
A8

|

A10

Al

A2

A3

A4

A5

A3l 6

1/0 BAY

A7

A8

A9

A10

Al
A2
A3
A4

A4l ™

A6

A7

A8

A9
A10

FRONT

MAY 1977

I— ¥
Al I T B - T T rO a Al l O OjA1
A2 I T 1 —[ 1 ic 0] [© 0]
_L | | — B o [© 0
T I ——
TO IOP BUS IN /O BAY A3 — = .l .
A4 — T N B — T [o o] [o_ 0]
o] 8] O O
CTL DATA BUS A5l A @ \' ] [ ]
TO T1 ON CARD CAGE NO. 2 A6 [© o [© )|
A7 o o} [© 0]
0 S i 1 1
A8 O O C O
—N C——
A9 o ¥o [0 o9
o]e3 [ 0] P2 — A10 o o]ato[o olato —
| ] |
b r B r '@
c Lo 5
]
Al [ oja1 [© o] A1
34 A2 o O [c___ 9
A3 [¢] Q Q O
A4 [c 0] io "'fol
A5 @\ ® 3 [ 3]
A6 A6 T~ io oi [o ol
1 I p— A
A7 [o o [e o]
1 L 1
—— A8 ) €] &) [¢)
A9 o o [o 9]
A10 [0 olaio[o o] A10
‘
—1 1 1
TO T Al o] CIAY : C Oi Al
A2 O [¢] O [e]
— I _ p—a ) |
o] A3 = 9 [o 9]
o] A4 [o o] [© 0]
0] A7 A5 ®\ [S) 3 0]
1 N | R L
d] — A6 ~~C 5 ——g-®
A7 A7 A7
E A8 0 ars o o] A8
A10 0 O]A10 o] A10
/ / ( I
FRONT TO T8 ON
CARD CAGE NO. 7
TO T2 ON CARD CAGE NO. 7
TO T3 ON CARD CAGE NO. 7
REAR
CABLE | PART NUMBER | SEE TABLE | CABLE [ PART NUMBER | SEE TABLE |{ CABLE | PART NUMBER | SEE TABLE TERMINATORS
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1B 30000-93132 44 3G 30000-93004 4-2,4-14 13 30000-93124 4-3 B = 30007-60003
TO T2 ON CARD CAGE NO. 4 @ 1c 30000-93117 44 4 30000-93128 411 14 30000-93112 ag C = 30007-60004
REAR 1D 3000093041 4.4 4A 30000-93128 411 15 30000-93130 48
/ 1E 30000-93041 44 5 30000-93056 4-12 16 3000093043 415G
1F 30000-93106 44 5A 30000-93056 412 16A 30000-93043 4.15G
TO T3 ON CARD CAGE NO. 4 24 30000-93040 46 6 30000-93128 413 17 30000-93043 4-15F
28 30000-93041 46 6A 3000093128 413 17A 30000-93043 4-15F
2c 30000-93106 46 7 3000093052 4-15D 18 30000-93052 4-16A
3Aa 3000093007 4-2,4-14 8 30000-93052 4-15E 19 3000093052 4-158
38 3000093004 4-2,4-14 9 30000-93053 49 20 45
3C 30000-93005 4-2,4-14 10 30000-93053 4-10 21 4.5A
3D 30001-60034 42,414 " 30000-93120 4-15 22 4.15C
3E 30001-60034 4-2,4-14 12 30000-93034 4.7 23 4-15H

Figure 4-3D. System Flat Cables, Model 8
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NOTES:
1. TERMINATORS ARE IDENTIFIED AS FOLLOWS:

TERMINATOR QUANTITY PART NUMBER

T 2 30001-60009
T2 2 30001-60016
Z:E L : T3 2 30001-60021
T4 1 30030-60015
T6 1 30035-60003

COMPONENT SIDE *Standard for Model 5; optional for Model 7.

i 2. PRINTED CIRCUIT EDGE CONNECTOR J1 OF A TERMI-
NATOR PLUGS INTO A FLAT CABLE CONNECTOR TO
TERMINATE THE CABLE RUN. CORRECT TERMINATOR
ORIENTATION IS ASSURED IF YOU KEEP PINS 49 AND
50 OF THE EDGE CONNECTOR TO THE LEFT WHEN TER-
MINATING THE FLAT CABLE.

L

A3 At

3. EACH TERMINATOR (EXCEPT T5) HAS A RED TWISTED
\ PAIR CABLE WHICH CONNECTS FROM EDGE Pi OF THE
WIRING SIDE TERMINATOR PCA TO PINS 2 AND 1 (+56 VOLTS) ON ANY
POWER BUS CONNECTOR P1. A BLACK TWISTED PAIR
A mf'\’—ﬂ
\_/—ﬂ SEE NOTE 4 CABLE CONNECTS FROM THE PCA TO PINS 16 AND 15

COMPONENT SIDE OF THE SAME POWER BUS CONNECTOR.

SEE NOTE 3
4. T1/T4 = T1ISBENEATH; T4 1S VISIBLE.

T6/T3 = T6 IS BENEATH; T3 IS VISIBLE.

= DETAIL A, ITEMSS, 6,8

T1 COMPONENT SIDE = DETAIL A, ITEMS 2,3,5,6, 8

T4 WIRING SIDE

DETAIL B

= DETAILC

> D> B>
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Figure 4-3E. Flat Cable Terminators, Model 5 or 7
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Figure 4-3F. System Fiat Cables, Model 5 or 7

4-17L

otV T ®
PIO BAY l;'} JH El \l g

O‘O
(o] |l [e] | [¢]

I
1
®

]

lofof

1
?

[o] [0
O
2
(=]
0]

TO T2

REAR

T —
- \. \N\\«——To T3
‘\\T OF HP 2888A

DISC FILE JUNCTION
PANEL, IF PRESENT.

TERMINATOR | PART NUMBER

A 30229-60003
B 3000093128
(o} 3000093128




PAIR CABLE WHICH CONNECTS FROM EDGE Pt OF THE
TERMINATOR PCA TO PINS 2 AND 1 (+5 VOLTS) ON ANY
POWER BUS CONNECTOR P1. A BLACK TWISTED PAIR
CABLE CONNECTS FROM THE PCA TO PINS 16 AND 15

: OF THE SAME POWER BUS CONNECTOR.
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Figure 4-3G. Flat Cable Terminators, Model 9
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Figure 4-3H. System Flat Cables, Model 9 0 % 150
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4-7, INTERRUPT POLLING

a device is completely
independent of the device number or physical location, It is deter-
mined by the device’s 1logical proximity to the I0OP on a jumpered
interrupt poll 1line. The interrupt poll 1line 1is wired at system
configuration from the IOP to whatever device is assiqgned first priority
and then from device to device according to assigned priority. The
interrupt poll line terminetes at the device ot lowest priority. Table
4=16 provides a sugaested guideline for the interrupt polling sequence

In tphis system, the interrupt priority of

of some devices., Examination of the interrupt poll line of any system
(Figure 4=4) will find it starting at pins 79 (INTPOLL) and 80 (GND) of
connector 10P1 of the CPU/INP backplane which is the JI0OP connector Pi,

The connections are made using a twisted pair of wires; one wire is blue
and the other is white, These twisted pajir cables are equipped at each
end with a two-pin spring=clip connector that clips onto pairs of
vertically allgned pins, At the CPU/IOP backplane, the twisted pair must
be connected with the white wire on the top pin of the palr of pins; at
the device controller interfaces, the connections are made with the
white wire on the bottom pin,

The INTPOLL signal from the IQP is routed to connector Pt of the device
interface PCA with the next highest priority where with the name INTPOLL
IN it enters the interface PCA of the device controller on the fifth
palr of pins from the left, pins 48 (signal) and 47 (ground), The signal
will exit te PCA with the name INTPOLL OQUT on the seventh pair of pins
from the left, pins 44 (signal) and 43 (ground) for routing to the next
highest priority device controller,

4=-7A, DATA POLLING

The data poll twisted pair cable is routed from the IOP to the system’s
Multiplexer Channel PCA as shown typically in Fiqure 4-4, At the CPU/IOP
backplane, the twisted pair must be connected with the white wire on the
top pin of the pair of pins; at the Multiplexers, the connections are
made with the white wire on the bottom pin,

4=-8, MCU CLOCK DISTRIBUTION

Figure 4-5 shows how the coaxial cables are patched on the backplane of
the CPU bay to carry the MCUFRCO to the memory module and the MCUCLKS,
MCUCLK6é, and MCUCLK7 signals to modules A2, A3, and A4, resrectively,
(The cabling shown is for a Model %, 6, 7, 8, or 9 System,) As shown, a
61,9-ohm resistor terminates each of these <c¢lock signals with the
resistor for module 4 located on the power bus terminator card, Jumpers
W1 on the backplane of modules A2, A3, and A4 are opened to isolate the
MCUCLK signal to one module,
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Figure 4=6 shows the additional cable and terminator usea by the two-

bay Model 5, 6, or 7 System,

Figure 4+=7 shows the additional
three=bay Model 8 or 9 System,

cables and terminators used by the

4=9, MULTIPLEXER CHANNEL SERVICE REQUEST

The Multiplexer Channel has priority encoder logic which monitors the
service reguest (SR) lines from up to 16 device controllers., Each device
controller is assigned data service priority bpy being assigned one of

these SR lines, The assignment is made by the installation of a jumper
in one of 16 possible positions at the device controller’s interface,
Position 0 assigns the hiaghest priority; position 15 the lowest, Table

4=17 shows the sequence by which priority assianment should be made for
the device controllers of the HP 3000 Series II Computer Svstem,

4=-10, DC POWER CONTROL CIRCUITS

The computer system contains at least one each HP 303102 Power Supply,
HP 30311A Power Supply, and HP 303123 Power Surply to power the system’s
CcpPU/10P, Memory, and Input/Output PCA assemblies, A second HP 30310A
Power Supply 1s included to power up to ten additional PCA slots in the
second bay and, if memory exceeds 128K words, a second HP 30311A Power
Supply 1installed in the second bay, Model 8 and 9 Systems have a second
HP 30312A Power Supply 1in the second bay to power the increased I/0
capability the systems afford, Figure 4=-8 shows controls and indicators
of the power supplies and of the DC Control Panel which provides master
control of DC power for the system, Table 4=-18 lists the functions of
the controls and indicators,

4-11, General
Figqure 4-9 shows the interconnection of the DC Control Panel andg the
power supplies via their control lines. The DC power control circuits

shown are for a system having a memory capacity of over 128K words since
two HP 303112 Power Supplies are included,., Manual control of system DC
power 1is provided by three series connected ON/STANDBY switches on the
DC Control Panel, Setting any of these switches to STANDBRY opens the DC
Enable line to all HP 30310A and 30312A Power Supplies to disable their
output voltaqge,

In a8 system with 128K or less memory, setting the SYSTEM switch to
STANDBY causes the HP 30310A Power Supply, which furnishes DC power for
operation of the HP 30311A Power Supply {for lower memory, to remove the



operating power, The HP 30311A Power Supply goes into "battery backun"
mode continuing to provide operating voltages to the memory from its
internal storage batterv, 1In systems with memories laraer than 128K,
both HP 30311A power Supplies go to the "battery backup" mode because
both HP 30310A supplies are off,

Setting the LOWER 128K MEMORY switch to STANDBY causes the HP 30310A
Power Supply, which furnishes the DC power for operation of the Hp
30311A Ppower Supply for lower memory, to remcve the HP 30310A DC power,

A second section of the switch opens the DCE line to the HP 3403112 thus
inhibiting even hattery backup outputs to lower memory, The UPPER 128K
MEMORY switch removes power from upper memory the same way in systems
with a memory larger than 128K,

The HP 30310A Power Supplies provide control signals for use when
multiple supplies are "control paralleled". These signals are DC Enable
(DCE), Power Supply Up (PSU), Line Power Up (LPU), and control common 4

PSU indicates that all DC output voltages in the system are above
specified 1imits, LPU 1indicates that the AC 1ine voltage is above a
specified 1limit, When the PSU, LPU, DCE, and control common 4 signals
of multiple HP 30310A Power Supplies are wired in parallel, any one
supply c¢can provide the PON and PFW signals to the system, and a)l HP
30310A Supply outputs can be controlled by a single DCE signal, The DCE
signal also controls the HP 30312A Power Supply output,

4-12, Operating Modes

The MOUS semiconductor memory used by this computer system requires that
operating power be constantly available, If system power fails memory is
lost. Therefore, a backup battery is supplied which continues to supply
power to memory during short periods of system shut down or loss of
power, The battery 1is located in the HP 30311A Power Supply which
normally furnishes the power used by memory. A second function of the
power supply is to keep the battery charged,

When considering operations involving the memory power supplVv, there are
two general practices to avoid, These are:

a. Avoid those procedures and practices which involve shut down of
an HP 30311A Power Supply turning off all prower, normal and
battery backup, to memory, Shut down occurs for lower memory Iif
the LOWER 128K MEMORY switch on the DC Control Panel is set to
STANDBY or if the HP 30311A Power Supply No, 1 is turned off at
its front panel, Shut down occurs for upper memory if the UPPER
128K MEMORY switch on the DC Control Panel is set to STANDBY or
if the HpP 30311A Power Supply No, 2 is turned off at its front
panel, 1If a shut down occurs, the corresponding lower or upper
segment of memory will be destroyed and the operating system
must be restored to its assigned locations in memory,
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b, Avoid prolonged unnecessary operation on battery backup pover,
Memory is using battery backup power to refresh itself when the
SYSTEM (ON/STANDBY switch on the ©DC Control Panel 1is set to

STANDBY (durinag maintenance procecdures on nonememory modules) or
durinag periods of AC power failure, Statements implying that the
battery can supply refresh power to the memory for approximately
40 to 90 minutes (oepending on the size and power demands of
memory) are valid only if the battery 1s fully charged and in
excellent condition, (The system service manual provides
information on the care of batteries,) The desian intent of the
battery ©bpackup feature is to carry the system through AC line
power failures and short (approximately 15=minute) preventive
maintenance operations,

The system operates in various modes imposed by the characteristics of
the semiconductor memory and the influence these characteristics had on
the design of the Hp 30311A pPower Supply, These operating modes or
equipment states are listed along the top of Tables 4»19 and 4-20, They
are:

a., Normal Operation

b, Non=~Memory Module PCA Replacement

¢. Memory Module PCA Replacement

d. Extended Shutdown

e, Battery Test

f. System BAC Power Failure

4=-13,
in a power suppy and the power
to specifications. The BATTERY

NORMAL OPERATION, Normal operation is when a battery is installed
supply Is producing all output voltages
STATUS indicators may show either a

charging (flashing at a 0,5Hz rate) or fully charged (continuously on)
condition, The HP 30310A Power Supply furnishing power to the HP 303114
Power Supply must 3lso be operating normally, Even though a system may

be configured with 128K words of memory or 1less, both the LOWER 128K
MEMORY and UPPER 128K MEMORY toggle switches on the DC Control Panel
must be in the ON position to enable all power supplies in the system,

NOTE

Prior to performing any maintenance or
shut down procedures, have the System
Operator verify that all jobs/sessions
have been terminated before setting an
operating mode other than Normal
Operation,
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Table 4-16. Controller Interrupt Polling

CONTROLLERS BY RANK

First

Last

Terminal Data Interface
System Clock/Console

Paper Tape Reader
Synchronous Single Line Controller
7905A Cartridge Disc

2660A Disc Drive

7900A Cartridge Disc

2888A Disc File

Terminal Control Interface
Hardwired Serial Interface
Calcomp Plotter

Programmable Controller

Line Printer

Card Reader

Card Reader/Punch
Card Punch

Paper Tape Punch

Note:

Where there are duplicate controllers, they should

be polled as a group in the sequence.

4-18
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Figure 4-6. Clock Jumpers and Terminators for PO Bay (Models 5, 6, and 7)



Table 4-17. Data Service Request

Product Transmission
SR# Device Name Number Mode
0 Reserved=Selector Channel Test PCA 30033A 5,C
- 7905A Cartridge Disc 30129A C
1 2888A Disc File 30102A S,C(1)
2 7900A Cartridge Disc 30110A S
3 7970B/E Magnetic Tape 301154 S
4 Hardwired Serial Interface 30360A S
5 Hardwired Serial Interface 303604 )
6 Card Reader 30106A/7A S
7 Synchronous Single Line Controller 30055%A S
8 sSynchronous Single Line Controller 30055A S
9 CalComp Plotter 301264 S
10 Paper Tape Punch 301054 A
11 Programmable Controller 30300A/13 A
12 Line Printer All A
13 Line Printer All A
14 Paper Tape Reader 301042 D
15 Reader /FPunch 30119A D

Transmission HMode

C = Selector Channel

S = Multiplexer Channel (Synchronous)
A = Multiplexer Channel (Asynchronous)
D = Direct 1/0 Mode 0Onlv

(1) = Configure on multiplexer channel only.
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Table 4-18.Power Control and Indicator Functions

DC Control Panel

Function

SYSTEM ON/STANDBY
toggle switch.

SYSTEM DC POWER
indicator

UPPER 128K MEMORY ON/STANDBY
2-pole toggle switch

UPPER 128K MEMORY DC POWER
indicator

UPPER 128K MEMORY BATTERY STATUS
indicator

LOWER 128K MEMORY ON/STANDBY
toggle switch

In the ON position, enables DC voltage
outputs of the HP 30310A and 30312A Power
Supplies. In STANDBY, all DC power supply
outputs are disabled. Batteries are then
sustaining memory.

Implies that system DC power is on by using
+5 volts from the HP 30310A Power Supply
to light its LED.

In the ON position, one pole generates a
DC Enable signal to its HP 30311A Power
Supply. If the power supply is turned on,
and 1f the SYSTEM ON/STANDBY and LOWER
128K MEMORY ON/STANDBY switches are ON,
the power supply will power memory and
maintain the charge on its battery. If
either or both of these other switches are
set to STANDBY, the HP 30311A powers memo-
Ty by its battery backup power to the mem-
ory "refresh'" circuits.. The second pole
maintains continuity of the system DC
Enable line which enables the HP 30310A
and HP 30312A Power Supply outputs. In
the STANDBY position, the system DC Enable
line is opened and all DC power supply out-
puts, except battery backuppower to the
lower 128K of memory, are disabled.

Indicates that upper memory power is on by
using +5 volts from HP 30311A Power Supply
No. 2 to light this LED.

Indicates battery status of HP 30311A Power
Supply No. 2 by being on, flashing, or off.

In the ON position, one pole generates a DC
Enable signal to its HP 30311A Power Supply.
If the power supply is turned on, and i1f the
SYSTEM ON/STANDBY and UPPER 128K MEMORY ON/
STANDBY switches on ON, the power supply
will power memory and maintain the charge
on its battery. If either or both of these
other switches are set to STANDBY, the HP
30311A powers memory by its battery backup
power to the memory "refresh'" circuits.

The second pole maintains continuity of

the system DC Enable line which enables

the HP 30310A and HP 30312A Power Supply




Table 4-18. Power Control and Indicator Functions (Continued)

LOWER 128K MEMORY DC POWER
indicator

LOWER 128K MEMORY BATTERY STATUS
indicator

outputs. In the STANDBY position, the
system DC Enable line is opened and all
DC power supply outputs, except battery
backuppower to the upper 128K of memory
are disabled.

Indicates that lower memory power is on
by using +5 volts from HP 30311A Power
Supply No. 1 to light this LED.

Indicates battery status of HP 30311A

Power Supply No. 1 by being on, flashing
or off.

HP 30310A Power Supply

Function

POWER ON/OFF
toggle switch and
indicator

Indicator lights when toggle switch is ON
connecting AC power to power supply cir-
cuits. OFF position disables the HP

HP 30310A.

HP 30311A Power Supply

Function

Power ON/OFF
toggle switch

BATTERY TEST
momentary toggle switch

RESET
pushbutton

+5
indicator

In ON position, connects "+20 volts" ter-
minal from the HP 30310A Power Supply to
the HP 30311A circuits to maintain the
charge on the battery and to develop the
required memory operating voltages.

Off (down) position disables the HP 30311A
and disconnects the battery to prevent
discharging.

Places power supply in a battery discharge
mode for test purposes (simulates a power
failure). Lights the battery test
indicator,

Resets the battery discharge mode return-
ing the power supply to normal operation.
Turns off the battery test indicator.

When lighted, indicates that +5 volts is
being produced by the HP 30311A Power

Supply.
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Table 4-18. Power Control and indicator Functions (Continued)

CROWBAR/BATT TEST Used in conjunction with the BATTERY

indicator STATUS indicator to determine if the
crowbar circuit has fired and shut down
the power supply.

BATTERY STATUS Indicates battery condition by:
indicator a. Being on continuously for fully-
charged condition. A bad (open)
battery will also produce this
condition.
b. Flashing at 2 Hz when discharging

c. Flashing at 0.5 Hz when charging
d. Being off if battery is low or not
installed.
HP 30312A Power Supply Function
POWER ON/OFF The ON position connects AC power to the
toggle switch power supply circuits.

The OFF position removes AC power.

ADJ R32 potentiometer, The potentiometer is adjusted while the

S2 momentary toggle switch, toggle switch is pressed until the LED in

and LED the upper right of the front panel lights
and just goes out. When the toggle switch

is released, the threshold level is incre-
mented by 10 amperes.
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Figure 4-9. DC Power Control Circuits




4-14, NON-MEMORY MODULE REPLACEMENT, This operating mode is useful when
it becomes necessary to remove or replace a PCA in a functional area of
the computer other than memory, The mode 1is set by setting the SYSTEM
toggle switch on the DC Control Fanel to STANDEY thereby shutting down
all system power supplies, Since the LOWER 128K MEMORY and UPPER 128K
MEMORY switches remain ON, the memory is receiving batterv backup power
for memory refreshing, If the system is to remain in this mode
consjderably longer than 15 wminutes, {t is recommended that the
Extended SsShut hown mode be implemented, To return the system to Normal
Operation, set the SYSTFM switch to ON, The BATTERY STATUS indicators
may start flashing at a 0,5Hz rate to indicate a battery c¢harging state
if the memory consumed enough pattery power durina the shut down,

4«15, MEMORY MODULE PCA REPLACEMENT, When it becomes necessary to
remove or replace a memory control and 1logging PCA or a memory array
PCA in a PCA module containing either the lower segment of memory or
the upper segrment of memory, all power including backup power to the
module must be interrupted by placing either the LOWER 128K MEMORY or
UPPER 128K MEMQORY switch to STANDBY, If memory has a lower and an upper
segment, the BATTERY STATUS indicators of the segment other than that
in which the PCA replacement took place will flash at a 2Hz rate while
discharging, Therefore, if the system is to remain in this mode
considerably 1longer than 15 minutes, it 1s recommended that the
Extended Shut Down mode be implemented, To return to Normal Operation,
return as appropriate either the LOWER 128K MEMORY or UPPER 128K MEMORY
switech to ON, The BATTERY STATUS indicator in which the PCA replacement
diéd not take place may start flashing at a 0.,5Hz rate to indicate a
battery charging state if the memory consumed enough battery power
during the shut down, The operating system must now be restored because
the memory data was destroved in the memory segment in which the PCA
was replaced,

4=-16, EXTENDED SHUT DOWN, The Extended Shut Down mode should be used
whenever It 1is anticipated that the system will be shut down
appreciably 1longer than 15 minutes, when in this mode, memory is not
using battery power over an extensive period and causing an excessive
drain on the nattery, however, the contents of memory is lost and the
operating system must be restored when the system is again turned on,
This mode 1is entered by setting both the LOWER 128K MEMORY and UPPER
128K MEMORY switches to STANDBY, If the shut down is to continue longer
than 4 hours, set the POWER switches on the HP 30311A Power Supplies to
off (down) to more fully isolate the battery from the power supply
circuits, The return to normal operation is made by setting the LOWER
128K MEMORY and UPPER 128K MEMORY switches to ON and, if necessary, set
the POWER switches on the HP 30311A Power Supprlies to ON,
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4=-17, BATTEERY TEST, A battery test feature 1s incorporated in the HP
30311 vpower Supply which is performed with the system halted, Press
down on the BATTERY TEST switch on the rear panel of the power supply
and observe the LED display on the front panel indicating discharge by
flashing at a 2Hz rate, This battery test indication shows that the
battery 1is backinaga up the normal memory power source, To return to
Normal OQOperation, momentarily press the RESET pushbutton on the front
panel of the power supply.

4=18, SYSTEM AC POWER FAILURE, When the system {incurs an AC power
failure, circuits in the HP 30311A Power Supply automatically switch to
battery backup and supply backup power to memory for a duration which
depends on battery condition, hattery chardge, and memory size, A fully
charged pbattery can supply power to 128K words of memory up to 40 to 90
minutes, however, discharaging the battery over such extensive periods
should be avolded and considered only under unusual circumstances. When
AC power 1is restored, battery backup ceases, the battery starts
charging, and the battery status should eventually return to normal,

4«19, DC WIRING CONFIGURATIONS

There are three hasic wiring confiqurations for the distribution of DC
power and each is associated with a particular type of cabinet, The
cabinet which contains the central processor unit 1{is called the CPU
cabinet and has its own wiring configuration, The <cabinet which
contains the peripheral device (magnetic tape unit) and one card cage
for 1I/0 device <controllers 1is named the Peripheral I/0 (or PIO)
cabinet, The PI0 cabinet has its own wiring configuration. A cabinet
added to a system to greatly increase the /0 capabilities of the
system is called the I/0 cabinet, An I/0 cabinet 1s also added to a
system having over 128K words of memory to house the power supply for
the increased memory, The 1I/0 cabinet has its own configuration,

4=-20, CPU Cabinet

The DC voltage distribution is shown in Figure 4=10, The left side of
the figure shows the distribution of the outputs of the HP 30310A and
HP 30311A Power Supplies. The distribution of S=volt outputs of the HP
30312A Power Supply is shown on the right side of the figure, If the
wiring and connections shown on the right were taken and superimposed
on the wiring and connections shown to the left (like an overlay), the
resultant combination would be representative of the actual wiring
configuration,
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Table 4-19. Switch Positions and Light Indications (Up to 128K Memory)

OPERATING MODES

Non-Memory Memory
Module Module System
Normal PCA PCA Extended Battery AC Power
CONTROLS AND INDICATORS Operation Replacement Replacement Shutdown Test Failure
ON/STANDBY ON STANDBY ON (:) STANDBY ON ON
(switch)
SYSTEM
DC POWER ON OFF OFF OFF ON OFF
(indicator)
ON/STANDBY ON ON STANDBY STANDBY ON ON
(switch)
SYSTEM
DC LOWER DC POWER
128K . a4 ON ON OFF OFF ON ON
CONTROL (indicator)
MEMORY
PANEL
BATTERY STATUS (:) Flashing _ Flashing Flashing
A ON OFF OFF
(indicator) 2Hz rate 2Hz rate 2Hz rate
ON/ STANDBY ON ON ON ON ON ON
(switch)
UPPER
128K ?SHSQWEE ) OFF OFF OFF OFF OFF OFF
MEMORY teator
BéTTERY STATUS OFF OFF OFF OFF OFF OFF
(indicator)
ON/off ON ON ON OFF ON ON
(switch)
+> ON ON OFF OFF ON ON
LOWER MEMORY (indicator)
HP 30311A
POWER SUPPLY BATTERY STATUS ON (:) Flashing OFF OFF Flashing Flashing
(indicator) 2Hz rate 2Hz rate 2Hz rate
CROWBAR/BATT TEST OFF OFF OFF OFF ON OFF
(indicator)

1 Switch may be in either position during PCA
replacement, however, it must be set to ON

when returning to normal operation.

2 1If battery is charging indicator may be
flashing at 0.5 Hz rate.
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Table 4-20. Switch Positions and Light Indications (Over 128K Memory)

OPERATING MODES

Non-Memory Memory
Module Module System
Normal PCA PCA Extended Battery AC Power
CONTROLS AND INDICATIONS Operation Replacement Replacement Shutdown Test Failure
ON/STANDBY
(switch) ON STANDBY ON (:) STANDBY ON ON
SYSTEM
DC POWER
(indicator) ON OFF OFF OFF ON OFF
ON/STANDBY
(switch) ON ON ON STANDBY ON ON
SYSTEM
be L?ggi DC POWER ON ON N ON
CONTROL | i o2b (indicator) 0 OFF ON
PANEL
BATTERY STATUS ON @ Flashing Flashing OFF ON Flashing
(indicator) 2Hz rate 2Hz rate 2Hz rate
ON/STANDBY
(switch) ON ON STANDBY(Z) STANDBY ON ON
UPPER
DC P
128K (indggiior) ON ON OFF (:> OFF ON ON
MEMORY
BATTERY STATUS Flashing = Flashing Flashing
(indicator ON (:> 2Hz rate . <:> OFF 2Hz rate 2Hz rate
ON/off
(switch) ON ON ON OFF ON ON
+5
LOWER MEMORY (indicator) ON ON ON OFF ON ON
HP 30311A
BATTERY STATUS Flashing Flashing Flashing
POWER SUP o @ :
SUPPLY (indicator) ON 2Hz rate 2Hz rate OFF ON 2Hz rate
CROWBAR/BATT TEST
(indicator) OFF OFF OFF OFF OFF OFF
ON/off
(switch) ON ON ON OFF ON ON
+S ON ON
UPPER MEMORY (indicator) OFF OFF ON ON
HP 30311A
POWER SUPPLY BATTERY STATUS Flashing Flashing Flashing
(indicator) ON <:> 2Hz rate OFF OFF 2Hz rate 2Hz rate
CROWBAR/BATT TEST OFF OFF OFF OFF ON OFF

(indicator)

Switch may be in either posi-
tion during PCA replacement,
however, it must be set to ON
when returning to normal
operation.

Indications are for change of
PCA in upper 128K of memory.
If change takes place in
lower 128K of memory, ON/
STANDBY will be in ON and the
indicators will be ON.

I1f battery is charging indica-
tor may be flashing at 0.5 Hz
rate.
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OQutput of the HP 30310A Power Supply is distriputed as follows:

a, The three +5 "volt" terminals and the three associated ground
terminals of terminal strip TBl are <connected to six of the
eight terminals on the back of the CPU card cage, Positive 5
volts and gqground are routed from the CPU terminal strip to
connector J!1 on the DC Control Panel to provide an indication
of DC power on and for further routing from the front of the
DC Control Panel via cable 30003=-60014 to the front door logic
(System (Control Panel), See the upper right of Figure 4-~10,
Cable 30003-60014 also carries BATTERY STATUS indications to
the indicators on the front door,

b. The =% "yolt" terminal is routed to card cage No. 2, jumpers
from there to card cage No, 3, and jumpers again to card cage
No. 4.

c., The terminals Trelated to +20 and =20 "volts" are routed to
jack J3 of the HP 30311A Power Supply as follows:

+20 to Pins 8 and 9
=20 to pin 7
GND to backplane ground and then to pins 3 and 5

de, The terminals of TB3 related to +15 and =15 "volts" are routed
to card cage No, 2, jumper from there to card cage No, 3, and
jumper again to card cage No, 4. The +15 "volts" also goes to
J3=6 of the HP 303112 Power Supplyv.

e, The Power ON (POK) and Power Fail Warning (PFW) signals at TB3
terminate at card cage ho, 2. The remaining signals of this
terminal strip were accounted for in paragraph 4=-11 and Figure
4-91

ODutputs of the HP 30311A Power Supply are routes from its connector J2
to card cage No, 2 as follows:

+12,78 from pin &8 =3B from pin 4
+12B from pin 9 -5B from pin 7
+58 from pins 3 and 6 GND  from pins 1. 2, and 5

An  HP 30311A Power Supply in an adjacent 1/0 cabinet supplies vaeltages
for memory in card cage No. 3 as described for card cage No, 2 in the
previous paragraph if the system has more than 128K words Of MEMOTY.

The HP 30312A Power Supply satisfies the S5e<volt power requirements of
card cages Nos, 2. 3, and 4, Card cage No.,3 has two high current
terminal extenders at the top of its rear panel terminal strip that
connect to a set of +5 "volt" and ground terminals and another pair of
terminal extenders at the bottom of tne terminal strip to connect to a
second set of +5 "vyolt" and ground terminals, The S5-volt output of the
HP 303127 Power Supply connect to these terminal extenders as shown in
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Figure 4=10 to power card caqe No. 3. The top terminagal extenders serve
as Jumpering points to carry 5 volts and ground to card cage No, 2 and
the bpottom terminal extenders serve as Jjumpering points to furnish 5
volts and ground to card cage No, 4, ‘

4=-21, 1/0 Cabinet (Models 8 and 9)

The DC distribution within the I/0 cabinet is shown in Figure 4=11, The
left side of the figure shows the power distribution of the HP 30310A
and 30311A Power Supplies, The HP 30311A Power Supply is present only
in systems having more than 128K words of memory., The power
distribution of the outputs ¢f the HP 303122 Power Supply is shown on
the right portion of the figure, If wiring and connections shown to the
right were taken and superimposed on the wiring and connections shown
to the 1left (like an overlay), the resultant combination would be
representative of the actual wiring,

Qutput from the HP 30310A Power Supply is distributed as follows:

a, The three +5=volt terminals and the three associated ground
terminals of TB1 are connected to card cage No, 5.

b. The =5=vyolt terminal is connected to card cage No, S, Jjumpered
from there to card cage No. 6, and again jumpered to card cage
NO. 7.

¢c. In systems having more than 128K words of memorv, the terminals
related to 20 volts are connected to Jack J3 of the HP 303114
Power Supply as follows:

+20 to pins 8 ang 9
=20 to pin 7
GND to backplane then to pins 3 and S

d. The +15 and =15% voltages at TB3 are connected to card cage
No.5, jumpered from ther to card cage No. 6, and again jumpered
to card cage No, 7. From card cage fip., 7, a wire carries the
+15 volts to the HP 303112 Power Supply in systems having over
128K words of memory,

e, The PON anag PFiwk signals if TB3 are not used in this cabinet,
The remaining signals of Tr3 were accounted for in paragraph
4=11 and Fiqure 4-9,

The HP 30312aA Power Supply satisfies the +5 volt requirements of card
cages MNos. 6 and 7, Card cage Mo, 7 of the [/0 cabinet has two metal
terminal extenders connected at the top of its rear pranel terminal
strip and another pair of terminal extenders at the bottom. The 5=volt
outputs of the WP 303122 Power Supply connect to these terminal
extenders as shown in Figure 4=-11, thereby furnishinag +5~volt power .to
card cage No, 7, Jumpers extend this power to card cage No, 6,
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4«22, PI0O Capinet

The nC distribution witnin the PI0O capinet is shown in Figure 4=12. An
HP 30310A Power Supply turnishes the DU voltages reaquired by the
interface PCAs and device controller PCAs which may be housed in card
cage NO. 7, (The magnetic tape unit occuples the rack locations for
card cages Nos, 5 and 6,) The DCE, PpPSU, LPU, and common 4 lines at
TB3 connect in parallel to the same terminals of TB3 of the HP 30310A
Power Supply in the CPU bav,., See Fiqure 4=-9,

4~-23, AC POWER DISTRIBUTION

This part of Section IV contains information on the AC power circuits
inside the cabinets of the computer system, Connections from the user’s
user’s power mains to the computer system should be performed by the
user’s electrical contractor in accordance with instructions in the
Site Preparation Manual, The computer system can be powered using one
of the following power sources.

a, 1207208 volts, 60 hz, 3 phase, 4 wire plus earth wire

be 230 Vvolts, 50 Hz, 1 phase, 2 Wire plus earth wire

As detined in Section T[Il, there are four bpasic types 0f cabinets
(bays); the CPU bay, the I/0 bay, the peripheral I/0 (PI0O) bay, and the
peripheral bay.

4=24, CpPU Bay

The CPU bay contains the CPU/IQOP card cage, three card cages con=
taining memory and with some room for 1I/0 hardware., and at the bottom
rear of the bay the power control module (PCM), The PCM satisfjes the
mainframe AC power requirements for all but very large systems,

Main power 1{s brouaght through a line filter into a circuit breaker.
(Detajled internal circuits of the PCM are not shown in Figqure 4=13,)
With the circuit breaker ON, power is routed to the service strip., made
available at pins 6 through 9 of TB3 for other bays, applled to a
24=volt power supply in the PCM, The service strip nas nine CEE=22
230=volt receptacles and is fuse protected. 1t furnishes power to the
HP 30310A and 30312A Power Supplies and to fans in the four card cages
besides the blower shown in Figure 4-13,

The DC power supply in the PCM furnishes DC power to the emergency off
circuits which remove all system power when the EMERGENCY OFF
pushbutton at the upper riaht of the CPU cabinet 1is pressed, (When the
front door of the CPU cabinet is closed, the EMERGENCY OFF push= button
can be operated by a pushbutton extension at the upper right of the
door,.,) Connector Ji routes the DC power to the EMERGENCY OFF switch an
indicator and returns the switched DC to the trip coil of the circuit
breaker, Connector J2 is terminated with plug P2 to complete the lamp
return of the emergency off circuit to ground, Connector J2 may also

MAY 1977

4-30

30000-93074 FROM 30310 IN CPU BAY

30310A

DCE Tg WHT-GRN-BLU /]
PSU o WHT-BLK-ORN Vs
LPU o WHT-RED N
G4 O—BLK S
o
G o BLK # 18
o)
15 o WHT-RED # 22
15 o WHT-VIO # 22
TEMP
SENSE
TB1
000000000
[_ 6 .J L +5 _J -5 t2¢0
CARD BLK (3) RED(3) VIO BLK
f N\ # #10 % #18
CAGE v o) / #10 #1 214
NO. 7 \ O BLK # 10
-5 o—Yo #14 /
+'5 \C RED #10 /
\ O RED #10 /
15 o WHT-RED #22 /
o) 30380-60002
O
0o BLK # 18 /
Vl N BLK #18 /
L CﬁBLK#IO /
(0]
o
15 O WHT-VIO # 22 /
+'5 \O RED # 10 /
——2O0
O
f \O BLK # 10 /
& O—
t—0
7521-17
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extend the emergency off feature to an HP 3033CGA Power Control Unit in
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L m&/w an auxiliary pavy. The panel cover of the PCHM must be removed to access
[_ﬂ orR | connectors J1 and .J2, A three=pin connector can be accessed without
L s£$&5 removing the cover. This connector makes 1logic power from the CPU bay
Nmpl available to power the 1logic of the maintenance panel Vyou use to
r'* | evaluate system performance,
[ I
— I Terminal boards Tkl and TB2 (not shown) are strapped according to the
N : customer’s type of input power source. See the following table,
IS |
! | PCH¥ Strapping Connections
| v s
q:_" : (120/208V, (230V, 1 PH,
, 3 PH, 60 HZ) 50 Hz)
| | !
| ' 1 to 2 2 to 3
: BLOWER : TB1 3 to 4 5 to 6
L N : 4 to S Lt L
: TB2 4 to 5 5 to 6
r————~—== | |
| /'E = | -
I -1 | 4=26, AUXILIARY CABINETS
| - 2 |
! CONTROL 51 Loanve ' !
: MODULE 45 | BBy LINE Auxiliary cabinets are non=-CPU cabinets wused for housing the com=
| 45 B NEUTRAL ponents of the 1/0 bays, PIO bays, and peripheral bays, The wiring from
[ 46 8K TB3 of tre PCM to the power distribution unit (PDU) of any auxiliary
| 15 RED cabinet and then from PDU to PDU iIs identical regardless of user power
: 1 _osn Taxu N source type, This may be seen in Figures 4=-14 and 4=15, It is the
I WHT strapping of TB1l in the PDU that adapts the cabinet to operate on the
i ) gl customer’s power, See the following table,
| Jit
| +24VDC 1 jl— j|
: 2 | EMERGENCY | PDU Strapping Connections
| SWITCHED 3 II (SWITCH AND :
+
I a , NoeaToR 1207208 VAC 230 VAC
|1 5 | J
12 Lne 6] | 3 PH 60 Hz 50 Hz
|3 FILTER 12'p2
Ly 1 Bay position relative 2, 5, 8, 3, 6, 9, 4, 7, 10, 2, 3, 4,
- 2 to PCM if PCM = 1 11, etc, | 12, etc, | 13, etc. 5, etc,
| 3
| al b=
| 5 Strapping at TB1 2=3 1=2 1=2 1=2
: Lawp RETURN | _ 4=5 4=5 3-4 5=6
| — 4=7 T =8 6= 9=10
L _j 8=9 8=9 8=9
7521-20 9«10 10=11 Ge=10

Figure 4-13. AC Distribution CPU Cabinet
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The strapping rlan of the 3 phase palances the load with the CPU bay
using one phase, the next pay a second phase, the next bay a third
phase, etc. while adding cabinets until the 1imit of 30 amperes per
phase 1is about to be exceeded, An 1/0 cabinet does not have the
115=volt service strin,
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DIAGRAMS

5=, INTRODUCTION

This section contains engineering diagrams for the printed circuit
assemblies (PCA’s) used in the system,

Each diagram set contains a schematic diagraem, part 1location diagram,
and IC index for each assenbly, The diagram sets are arranged by
numerical product numbers llsted in Table 5-1,

5=2, SCHEMATIC DIAGRAMS

The schematic diagram contents are exact duplicates of engineering
masters with no alterations to tne information contained on each
diagram,

5=3, PART LOCATION DIAGRAMS

Each diagram set contains a part location diagram, The part location
diagram is provided as an aid in physically locating integrated circuits
on the PCA,

5=4, INTEGRATED CIRCUIT INDEX

Each diagram set contains an integrated circuit index for the PCA, The
integrated circuit index provides a cross reference between the
integrated circuit references used on the schematic diagrams and the HP
part number of the circuit. The part numbers may be used to reference a
circuit description in section 1I,

5-1



HP Product #

30003A

30007B/8A/9A

300124

W
<
[=]
(v
(=]
o

300314

30032B

30033A

300362

30049C

30050A

30051A

300554

Title Part

CPU

ROM PCA

SSF PCA

ALU PC2

R=Bus PCA

S=Bus PCA

CIR PCA

MCU PCA

I0P PCA

System Control Panel

ERROR CORRECTING MEMORY
MCL PCA
SMA PCA
FCA PCA
FLI PCA

EXTENDED INSTRUCTION SET
EIS PCA

SELECTOR CHANNEL
Selector Channel Control PCA

- Selector Channel Sequencer PCA

Port Controller PCA —
Selector Channel Register PCA

SYSTEM CLOCK
System Clock/Console Interface PCA

ASYNCHRONOUS TERMINAL CONTROLLER
TDI PCA
TCI PCA

SELECTOR CHANNEL MAINTENANCE BOARD
SCHMB PCA

MULTIPLEXER CHANNEL
MUX Channel PCA

DIAGNOSTIC HARDWARE ASSEMBLY
Diagnostic Hardware Assembly

UNIVERSAL INTERFACE
Universal Interface (TTL) PCA

UNIVERSAL INTERFACE
Universal Interface (Diff,) PCA

SYNCHRONQUS SINGLE LINE CONTROLLER
SSLC PCA

Table 5=1,

Number

30003=60001
30003-60002
30003=60003
30003~60004
30003=60005
3000360006
30003=60007
30003=60008
30003=60012

30007~60002
30008=60002
30009-60001
30009=60002

30012-60001

30030=60003
30030+=60011
30030~60016
30030+-60018

30031=60001

30032~60001
30061~60001

30033~60001

30036=60001

30049+-60003

30050=60001

30051=60001

30055-60001

Diagrams Index

(4]
N

HP Product #

30061A

30102A

30129A

302034A

30206A

30210A

30215A

302194

30226A

303104

30311A

303124

303545

30300A

Title Part Number

TERMINAL CONTROLLER
(See product 30032B)

DISC DRIVE (HP2888A) CONTROLLER INTERFACE

Read/Write PCA
Bus PCA
Controller Processor PCA

CARTRIDGE DISC (HP7905A) CONTROLLER

Interface Unit PCA

D1SC MEMORY (HP2660A) INTERFACE
Controller PCA
Data PCA

CARD READER (HP2893A) INTERFACE
Card Reader Interface PCA

CARTRIDGE DISC (HP7900) INTERFACE
Controller Processor PCA

MAG TAPE INTERFACE
Mag Tape (9 Track) Controller PCA
Mag Tape Controller Processor PCA

CARD READER/PUNCH INTERFACE
Card Reader/Punch Interface PCA

PLOTTER INTERFACE
Plotter Interface PCA

POWER SUPPLY
HP 30310AR Power Supply

SEMICONDUCTOR MEMORY POWER SUPPLY
Semiconductor Memory Power Supply

POWER SUPPLY
Power Supply
Interface Board Assembly

MAINTENANCE PANEL
HP 30354A Maintenance Panel
Maintenance Panel Interface PCA

HARDWIRED SERIAL INTERFACE
Hardwired Serial Interface PCA

30202=60001
30202-60002
30202=60003

INTERFACE
30229=60001

30203-6000}
30203=60002

30206=60001

3020260003
30210«60001

30215=60006
30215=60002

30050=60008

30226+60001

30310-6G024

30311=60001

30312-60001
30312+60002

30354=60001
30354-60003

30360=60001



ROM PCA
SSF PCA
ALU PCA
R-BUS PCA
S-BUS PCA
CIR PCA
MCU PCA
IOP PCA

SYSTEM CONTROL PANEL

30003A
CPU

30003-60001
30003-60002
30003-60003
30003-60004
30003-60005
30003-60006
30003-60007
30003-60008
30003-60012

30003-1

4 SHEETS
5 SHEETS
4 SHEETS
4 SHEETS
5 SHEETS
4 SHEETS
4 SHEETS
4 SHEETS
3 SHEETS
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X1195%,96 1200=04822
Xug?7 1816=0817
xXlgsg 0501
101,102 1820=11323
103,104 1191
Xu10% 1816=08585%
X106 1200=0482
xu1a7 1816=0905
XU108 09509
111,112 1820=1323
113,114 1191
XU115,11A 1200=04872
Xu117 181&6=05818
Xui18 0502
122 1820=0693
123,124 074858
X125 1816=0556
Xli126 1200=0482
Xii127 18148=0906
X128 0510
131 {820=0616
133,134 0755

30003-7

1k

XU135%5,136
X137
X1138
144
XU145
XUu1446
XU147
Xu148
XUi55,156
Xu1s?
YU158
164
X165
XUi66
XUie7
Xules
171

174
175=178
181
182,183
184,188
186
187,188
191
192,193
194,195
198

201
202,203
204,205
206
207,208
211

212
214,215
216

217

1200=0482
1816«0519
1816=0503
1820~0755
1816=0557
1200=0482
1816=0907
0511
1200=0482
1816=0520
0504
1820=0686
1816=0558
1200=0482
18160908
0512
1820«0756
0683
0697
1261
0574
0756
1240
0697
1261
0574
0756
0697
1261
0574
0756
0688
0697
0756
0574
0756
1322
0574

# PCA’s with a date code of 1630
the following part numbers:

use

uz7
47
67
a7
ulo?
11127
U147
U1s7

1816=096%
1816=0369
1816~0976
1816=0371
1816=~0972
1816=0G73
1R1A=0974
1816=0375
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X E B X X ¥ L L F XX LK AL L R R X E 4 4 £ L8 & X B & & & R B B B K A R B B R B B A A Al A Bod i

U

1820~

U

1820=

[ 2T Y Yy "y ¥Ry ey yryry ry sy X E XX ERRREEJR I E 2 L L K X S & A R B & A K B J

11
14
15
16
17
18
21
24
25
26,27
28
33
34
35
36
37,38
41
42
43
44,45
46
47,48
51
52
53
54
55
56
57,58
61
62
63
64

0681
0397
0688
0681
0685
0629
0142
0683
0685
0629
0686
0681
0397
0681
0683
0697
0688
1323
0574
0629
0685
0697
1323
1072
0574
0685
0688
0681
0697
0686
1072
0141
0379

30003+60002
IC Index
u 1820~
65 0681
66 0688
67 0629
68 0690
71 1275
72,73 0998
74 0379
75 0685
16 0681
77 0686
78 0690
g2 0681
83 0574
84,85 0683
86 1240
87 0629
88 0650
91 0686
92 0629
93 0574
96 1240
97 0629
103 1319
105 0683
106 1240
107 0686
108 0690
113 1319
114 0629
115 0681
116 1240
118 0535
123 0685

30003-15

124
125
126
127
133
134
135
136
137
138
153
154
155
156
157,158
163
i64
165
166
168
173
174
175
176
177
178
183
184
185
188
188

0683
0681
1304
1076
0685
o686
0685
0681
0683
0691
0686
0377
0629
0629
0691
0688
0683
0686
0693
0691
1319
1322
0693
0681
1275
1322
1319
1275
0683
1322
0686
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IC Index

Q.--,------.----'-.Q.---Q-.-.--".----.-..-.Q.-,--Qﬁﬂﬁ."--
U 1820~ u 1820~ U 1820~
11 1816«0831 81 1816-0873 147 1816-1624
12 0878 82 0889 151 0838
21 0870 87 1820=~1624 152 0885
22 0866 91 1816=0835 161 0877
27 1820~1624 92 0882 162 0893
31 1816=0832 101 0874 167 1820-1624
32 0879 102 0890 171=176 1820~0697
41 0871 107 1820~1624 181=186 0697
42 0887 111 0836 191 0697
47 1820-1624 112 0883 192,193 0070
51 1816=0833 121 0875 194,195 12490
52 0880 122 0891 196 0683
61 0872 127 1624 198 0697
62 0888 131 1816=0837

67 1820-1624 132 0884

71 1816=0834 141 0876

72 0881 142 0892

30012-5

The following IC’s are present
if the PCA has APL capability,

Ul4
U34
Us4
074
ug4
U114
U134
U154

1816=0976
1216=0977
1R16~0978
1816=0979
1816=09R0
1816=098]
1816-0982
1816=0983
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