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1 INTRODUCTION

1.1 PURPOSE

This section of DEC STD 056 defines the requirements for graphic
symbols to be used on circuit schematics and describes circuit
schematic labeling and interconnection requirements. The purpose of
standardizing these requirements is to provide accurate and consistent
circuit schematics that can be interpreted easily by the users.

1.2 SCOPE
Graphic symbols are wused on circuit schematics to represent
discrete electronic and electromechanical components, and integrated
circuit logic elements. Distinctive shape logic symbols are u§ed to
uniquely identify specific logic functions. This standard applies to
all these graphic symbols used on circuit schematics producted by
Digital.
This section of DEC STD 056 provides the general requirements for
circuit schematics. Sections 1 through 5 provide specifiec
requirements for the following: :

a. Distinctive shape logic symbols (DEC STD 056-1)

b. Complex (uniform shape) logic symbols (DEC STD 056-2)

¢. Discrete electronic and electromechanical component symbols
(DEC STD 056-3)

d. Interconnections between graphic symbols (DEC STD 056-4)
e. Industry standard logic symbols and diagrams (DEC STD 056-5)

Also included at the end of this section are the following:

W]

A glossary of terms (DEC STD 056-6)
b. Logic function labels (DEC STD 056-T7)
¢. Pin label definitions (DEC STD 056-7)
Note
This section does not include the graphic
symbols for every discrete electrical

component and logic element used by
Digital.

Enannan }
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1.3 RESPONSIBILITIES

1.3.1 Engineering Services Design/Drafting Groups

Design/Drafting groups are responsible for ensuring that circuit
schematics use graphic symbols conforming to the requirements of this
standard.

1.3.2 Project Engineers and Product Managers

Project engineers and product managers are responsible for ensuring
that documentation submitted by a vendor under contract to Digital
complies with the requirements of this standard.

1.3.3 Automated Drafting Systems Committee

The Automated Drafting Systems (ADS) Committee is responsible for this

standard. The ADS Committee chairman is Allan Kent, LMO4/D2, DTN:
279-6726. :

2 CIRCUIT SCHEMATICS

A circuit schematic is the basic drawing or set of drawings used to
diagnose and service an interconnection of electronic and/or
electromechanical elements.

The following general requirements apply to circuit schematics
produced by Digital Equipment Corporation.

2.1 LAYOUT

A circuit schematic shall use a layout that follows the circuit signal
or transmission path from input to output, source to load, or in order
of functional sequence. Circuit schematics shall be as symmetrical as
possible, and well spaced. Where possible, the primary signal path
shall flow left-to-right, bottom-to-top. Unnecessary crossovers and
bends shall be eliminated. However, the clarity of the drawing, shall
not be sacrificed for the sake of symmetry or compactness. (See also
DEC ‘STD 056-5).

dlilgiltiali
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2.2 DRAWING SIZE

A drawing shall consist of one page, or two or more like-sized pages.
A circuit schematic may consist of multiple drawings (for example,
drawing numbers). In all cases, the original page size shall not
exceed 22 by 34 inches (D size) or 594 by 841 mm (A1 size).

See DEC STD 013-1 Standard Engineering Drawing Formats and Forms -
General Purpose Drawing Sizes and Formats.

2.3 TITLE BLOCK CODE

All circuit schematic drawings shall have a Title Block Code of "C3S",
and a title not exceeding 32 characters and spaces.

2.4 LETTERING

Lettering on circuit schematics shall conform to the requirements of
DEC STD 182-0 Engineering Documentatlon Acceptance Criteria and Units

of Measurement.

2.5 ABBREVIATIONS

Abbreviations used on circuit schematics shall conform to the

requirements of DEC STD 015-0 Abbreviations and Units of Measurement.

Note

Signal names are not abbreviations. They
are strings of characters with mnemonic
significance (see sections 4 and 5 of
this standard).

2.6 NOTES

Notes are recommended for use on circuit schematics to help clarify
circuit functioning. Notes may be sample waveforms, truth tables,
logic equations, or simple descriptions of operations. They may be

placed in the "Notes" area or adjacent to the function described.
(See also DEC STD 056-5).

2.7 FUNCTIONAL BLOCKS

When necessary, areas of a circuit schematic may be separated into
functional blocks. Functional blocks shall be labeled accordingly.
(See also DEC STD 056-5).

mnﬂnlau }
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™
2.8 NUMERIC VALUES

Numeric  values on circuit schematics shall be indicated, using
conventional unit factors, in the numeric form requiring the fewest
zeros. (See DEC STD 015-0 Abbreviations and Units of Measurement.)
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' DEC STD 056-1 SYMBOLOGY - DISTINCTIVE SHAPE LOGIC SYMBOLS
DOCUMENT IDENTIFIER: A-DS-EL00056-01-0 Rev D, 15-Jan-1985

ABSTRACT: This section of DEC STD 056 provides detailed requirements
for the accurate and consistent use of distinective shape logic
symbols.

/™ APPLICABILITY: This section is mandatory for anyone involved in the
use or design of Digital Equipment Corporation circuit schematics.
This document describes distinctive shape logic symbols to be used

universally so that these symbols can be interpreted consistently and
correctly.

STATUS: This section of DEC STD 056 will no longer be applicable for
new projects starting July 1, 1985.

™

FOR INTERNAL USE ONLY

dlilgliltial | N

+44 Tttt HETR




Y SI IS

EL-00056-01

15-Jan-1985 Page 1-2

TITLE: DEC STD 056-1 SYMBOLOGY - DISTINCTIVE SHAPE LOGIC SYMBOLS

DOCUMENT IDENTIFIER: A-DS-EL00056-01-0 Rev D, 15-Jan-1985

REVISION HISTORY: Rev
Rev
Rev
Rev

OCOwr

Document Management Group:

Responsible Department:

Responsible Individual:

APPROVAL:

29-Mar-1971
06-Jan-1977
19-Jun-1980
15-Jan-1985 ECO# APOO1

%ngi?eering Design/Documentation Methods
TDD _
ADS Committee (list of current members can

be obtained from Standards and Methods
Control)

Thomas Smith

Yt LosaSon

Secretary, Engineering Committee

Direct requests for further information to:

Thomas Smith

APO-1/C3, DTN: 289-1046, NONAME::SMITH

Copies of this document can be ordered from:

Standards and Methods Control,
APO-1/F7, DTN: 289-1414, JOKUR::SIMONETTI

Eﬂanﬂan )
EN—-01047-16-REVB(396)




EL-00056-01

2 — b ek b

1

&,

)

[AVR\CIN AV \V I (V] n PPN DD DD

e

Subhead

TABLE OF CONTENTS/REVISION STATUS

Title

Title

Document Management

15-Jan-1985

Table of Contents/Revision Status

¢ o
wnN -

« o & s & & & * o
« e s o
EWN -

= EEAEEEEWLWWNDNODNDNODND -
. o “ s e .
—_

.
(V)] FW N - =

~Nonuitur Ul
N —

REFERENCED DOCUMENTS

INTRODUCTION
PURPOSE
SCOPE
RESPONSIBILITIES

REQUIREMENTS
SYMB
FUNCTION LABELS

OUTLINE

Part Type, X

Reference Designator, Y

Logic Function, W
Label Locations
PHYSICAL PIN LABELS

Redundant Pin Labels

SPECIAL INDICATORS

Low Assertion Indicator (o)
Multiple Representations
Hysteresis Input Indicator ([T)
Clock Assertion Indicators
Differential Analog Input

Indicators (+, - )

Open Collector Qutput and Tri-state
Qutput Indicators

LOGICAL PIN LABELS

Flip-flop/Monostable Symbols
Symbol Input "Wings".

BUILT-UP SYMBOLS
CONTROL AND EXPANSION INPUTS

List of Figure

Figure
NG . Title
1. Engineering.Template
List of Table
Table H
No. Title
1. AND and OR Combinations

dlilgliltiali

Page 1-3

Revision

15-Jan-1985
15-Jan-1985

15-Jan-1985

15-Jan-1985
19-Jun-1980
19-Jun-1980
19-Jun-1980

19-Jun-1980
19-Jun-1980
19-Jun-1980
19-Jun-1980
19-Jun-1980
19-Jun-1980
19-Jun-1980
19-Jun-1980
19-Jun-1980
19-Jun-1980
19-Jun-1980
19-Jun-1980
19-Jun-1980
19-Jun-1980

19-Jun-1980
19-Jun-1980
19-Jun-1980
15-Jan-1985
15-Jan-1985
19-Jun-1980
19-Jun-1980

15-Jan-1985

Revision

19-Jun-1980

Revision

19-Jun-1980

— e e
[ L L ] Tt
O OO \Wo O B =& EEEE O WMNO-

[ R I R i

P Y |

Page
1-5

Page

1-13



\ A 4

EL-00056-01 15-Jan-1985 Page 1-1

1 INTRODUCTION

This section of DEC STD 056 will no longer be applicable for new
projects starting July 1, 1985. Until that time, either section 1 or

- section 5 may be applied.

1.1 PURPOSE

This section of DEC STD 056 prdvides detailed requirements for the
accurate and consistent use of distinctive shape logic symbols on
circuit schematics produced by Digital.

1.2 SCOPE

Distinctive shape logic symbols are used to uniquely identify specific
logic functions. This section of the standard describes the symbol
outlines, 1labels, and indicators necessary for- proper use of
distinctive shape logic symbols.

1.3 RESPONSIBILITIES

See DEC STD 056-0 Symbology - Circuit Schematic Requirements, subheads
1.3.1 through 1.3.3. ' .

2 REQUIREMENTS

A distinctive shape logic symbol is a symbol whose form uniquely
identifies the logic function it represents. Distinctive shape logic
symbols must have a symbol outline, function labels, and physical pin
labels. Logical pin labels and special indicators are used as
required.

2.1 SYMBOL OUTLINE

The symbol outlines of distinctive shape logic symbols are completely
fixed in terms of shape, size, and pin location. The size of the
symbols is 3/4 MIL-STD-806B size, which is the size of symbols on the
Digital Engineering Template, part number 76-06117. (See Figure 1.)
Templates are available from any office supplies stockroom.

The orientation of a symbol is preferred to be 0 degrees as shown on

the template with the Digital logo reading correctly at the bottom.
When necessary, 90, 180, and 270 degree orientations are acceptable.

Engnlan )
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The basic outlines of distinctive shape logic symbols are as follows.
Note

Half size symbols on the template are
used for built-up symbols. (See subhead
2.6).

FULL HALF

BUFFER Eam—

™
L~

AND

v Y

:3——

OR

y

T
Excr_uszvt SEE NOTE :D___

y

Note
An exclusive-OR gate must have exactly
two 1inputs. For more than two inputs,
use a parity network. (See DEC STD
056-2) .

Engnnan )
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FLIP-FLOP ’

OR
MONOSTABLE

FULL HALF -
ANALOG
AMPLIFIER, B - _
COMPARATOR,
ETC. it
7 PULSE AMP —_—

DELAY —( —

f 2.2 FUNCTION LABELS

Three categories of function labels exist for logic symbols. The
forms are as follows.

W - Logic function
X - Part type
Y - Reference designator

A part type label and a reference designator are required for every

distinctive shape logic symbol. Logic function labels are optional
except on flip-flops and monostable multivibrators (one-shots).

2030020
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2.2.1 Paft Type, X

A part type label is the Digital part number or vendor number as shown
on the appropriate parts list.

Examples: 7400, 7474, 301, 23-C08A2

If a vendor number is ambiguous, the Digital part number shall be
used. Following are examples of ambiguous vendor numbers.

a. PROMS and ROMS having a pattern label.
b. Multiple vendor numbers used for the same part.
c. A Digital purchase specification differing significantly from
a standard vendor specification.
2.2.2 Reference Designator, Y
The reference designator label is the physical position designator
indicating the location of the part on the module. (See DEC STD

056-3 Symbology - Discrete Electronic and Electromechanical Component
Symbols for proper designation formats.)

Example: E21

2.2.3 Logic Function, W

The logic function label is an optional logic function description for
distinctive shape logic symbols. When used, the label must conform to
the "Label" column of Table 1, DEC STD 056-7 Symbology - Logic
Function Labels and Pin Label Definitions.

Example: FF, MONO, COMP
2.2.4 Label Locations

The logic function label must be placed inside the symbol, while the
other labels may be placed outside as dictated by legibility.

Hngﬂlan )
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Examples:
SET
— -——'D l —
i 17410 7474
E2S E2I
7404 E%
ES .
Part type

reference designator

2.3 PHYSICAL PIN LABELS

All pins must be labeled with their physical pin numbers. Physical
pin labels are placed adjacent to the pin, outside the symbol outline.
Placement of the label above or to the right of the pin is preferred.
It is recommended that all power pins and ground pins, standard or
non standard, be listed in tabular form on the circuit schematics.
Power pins or ground pins that connect to other components instead of
a power bus may be shown.

Pin numbers fér logically equivalent inputs may be shown in any order.

Examples:

27

—
2]

o] Jodro
o)
lodr Jng:

2020020
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2.3.1 Redundant Pin Labels

In some cases, it may be desirable to show logical sections of a
function as separate symbols. When these symbols share a common pin,
the pin label is shown once in the normal manner, and in parentheses

elsewhere.
_2_}3_ 14 \13
8097 8097 L?/
es ' g5 TP
5

12 N
8097 Y (1) Bg_g? "??5)

Examples:

ES
6 7

80S7
0 [’\?m
10 S

8Q97
097 F0)

2.4 SPECIAL INDICATORS

Special indicators shall be used on distinctive shape logic symbols to
describe certain characteristics of a logic element.

2.4.1 Low Assertion Indicator (0)

A low assertion indicator is used to show that the logical function or
variable at the input or output is asserted by the low logic level, or
asserted by the low-going transition.

ﬂgnuan )
E EN-—-01047-16-REVB(396)




EL-00056-01 19-Jun-1980 - Page 1-11

e

Example:

Low Assertion Indicator

2.4.1.1 Multiple representations - because many of these symbols have
~ more than one representation, the correct version must be used to
‘ follow the correct logical requirement of the application.

Example: AND, with output asserted

when low:
e |
7400 \-3
2| E22
(”x OR, with inputs asserted
when low:

dlilgliltiall
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FF high data assertion:

4
. p[SET

I
iy
cC 0o
7

I

3

oo Tl

FF low data assertion:

Eﬂaﬂnan )
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Table 1 shows the applications and functions of two variables and
equivalents.

Table 1. AND and OR combinations

g :

x

A

8 —d

A —O|
B —0O

x

ol

A —o0

>

g8 —O

A——0
B

x
o >

rrxx|lrrxx|lrrxxirrxx|rrxx|rcxx|ircxx irexx [P

olelels
.

x
@ »
x

8

rrrx|rxsrx|rFrTCT|FrcCI|rIrojCcCzICjrxrI T o
ITXIr|rrxx|xrxrxjrcxx|xscrjrocxrjrxer jrrrx |1X

dlilgliltall
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2.4.2 Hysteresis Input Indicator ([T )

This symbol indicates that an input is a hysteresis input. It is an
optional indicator and is placed at the input pin if associated with
only some inputs. It is placed with the function label if it applies
to all inputs.

Example:

|
=

-

2.4.3 Clock Assertion Indicators

These symbols represent the electrical characteristics of the physical
element. The 1last transition of the indicator represents the
completion of the clocking function. Clock assertion indicators are
optional and are placed at the input inside the symbol outline. They
may supply redundant information with the low assertion indicator.

E 1 H 2 .
T 4 & 74111

7474 jk]C_rL
12
_3lcF2,6 1 ole—
CLR CLR

B 5}
Clock (CLK): _[™ "L
Latch (LCH): JL LI
Latch clock (LCK):T1. LI

(See DEC STD 056-2 Symbology - Complex (Uniform Shape) Logic
Symbols for further definition of clocks.)

ﬂﬂgﬂnau )
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2.4.4 Differential Analog Input Indicators (+, -)

These indicators designate the polarity of analog signal inputs. They
are placed at the inputs, inside the symbol outline. They are

required. When the inputs are in the indicated polarity, they are
true.

Example:

2.4.5 Open Collector Output and Tristate Output Indicators

( ) These symbols are allowed but not required, per the design engineer.
See DEC STD 056-2, subheads 2.4.1 and 2.4.2. .

2.5 LOGICAL PIN LABELS

Logical pin labels are required on flip-flop and monostable symbols to

designate pin functions. They are also required on some analog

symbols. Logical pin labels are placed inside the symbol outline,
/n\ adjacent to the appropriate pin.

Examples: C - Clock
J,K - Data inputs in J-K type flip-flop
SET - Set
CLR - Clear
1 - Asserted output when in 1 state
0 - Asserted output when in 0 state

dlilgliltiall




EL-00056-01 15—Jan—1985‘ Page 1-16

FC - Monostable external
FR - Monostable external
N - Analog circuit null

capacitor connection
resistor connection

or offset control

4 complete list of all labels is provided in DEC STD 056-7, Table T7-2.

Examples:
éﬁ
3 i@ i
3[ET |5 3 Fr o o
S :§§:;a-ﬂ' R FC B
| [7asi2 ::)7421
¢ €201, R e
Kl i

2.5.1

~0is

Flip-flop/Monostable Symbols

In addition to the required use of logical pin labels on flip-flop and

monostable symbols,

n2" or "4" output forms.

Example: (54 (? 4
ST ST [SET

2o & 2p B D _ lio>-
o . =

S EZE 2o
CLR CLR | CLR

T

"2" output forms

Flip-flop and monostable symbols may
2.6.

Eﬂanﬂan )
EN—-01047-16-REVB(396)

also be built-up.

the outputs of the symbols may be shown in either

T

"ynm output form

See subhead
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2.5.2 Symbol Input "Wings"

|
i

2.6 BUILT-UP SYMBOLS

Some logic functions may be represented by combining distinctive shape
f"\ logic symbols. These combinations may be used only if the resultant
{ ) symbol is clear and unambiguous. The symbols combined must be drawn
touching, and consist of a full-size basic symbol.with half-size
attachments.

Examples:

& 13,
1
2
3]
4.
-1
3 1@ i S
@_‘_@ fcfrle 19
5 |7412
E8 |,
[ o

dlilg 1
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2.7 CONTROL AND EXPANSION INPUTS

Some simple functions, drawn as distinctive shape logic symbols, have
control or expansion inputs. These inputs are shown on a different

edge of the symbol than the standard logical inputs. Expansion inputs
require arrow heads.

Examples:

ENO

Inverter with tristate output control

Expandable AND/OR/INVERT

Note

The two (or more) gates that are
connected must be shown as the same type,
that is, both AND or both OR.

Eﬂgﬂuan )
EN—-01047-16-REVB(396)
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1 INTRODUCTION

This section of DEC STD 056 will no longer be applicable for new
projects as of 01-Jul-1985. Until that date either this section or
section 5 may be applied.

1.1 PURPOSE

Tnis section of DEC STD 056 provides the detailed requirements for the
accurate and consistent use of complex (uniform shape) logic symbols
on Digital produced circuit schematics.

1.2 SCOPE

A complex (uniform shape) logic symbol is used when a logic function
is too intricate to be completely described by the shape of a symbol.
This section of this standard describes the symbol outline, labels,
and indicators necessary for proper use of uniform shape logic
symbols.

1.3 RESPONSIBILITIES

See DEC STD 056-0 Symbology - Circuit Schematic Requirements, subheads
1.3.1 through 1.3.3.

2 REQUIREMENTS

Complex (uniform shape) logic symbols identify logic functions too
intricate to be completely described by the shape of a symbol. The
symbol outline used is a rectangle. Pertinent functional information
is provided by function labels, physical and logical pin labels, and,
when applicable, special indicators.

2.1 SYMBOL OUTLINE

The symbcl outline of uniform shape logic symbols is a rectangle of
sufficient size to legibly contain the required labels. The following
rules apply:

a. Detailed logic may be drawn within the symbol as long as
minimum symbol content (a rectangle with labels) is
preserved,

b. The complete symbol must be detailed at least once on a

drawing set, and for other occurences the "minimum" symbol
may be used.

ﬂﬂgnnan )
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c. A particular complex (uniform shape) logic symbol must remain
the same size throughout a drawing set.

d. The interior of a symbol may be divided with lines to denote
logical sections.

e. Inputs should be on the left and/or bottom edges of a symbol,
and outputs on the right and/or top edges.

f. The part type (DEC STD 056-1 Symbology - Distinctive Shape

Logic Symbols, subhead 2.2.1), reference designator (DEC STD
056-1, subhead 2.2.2), and logic function (DEC STD 056-1,
subhead 2.2.3) shall be at the top of the symbol. The
preferred arrangement is logic function on the first line,
part type on the next line, and reference designator on the
last line.

2.2 FUNCTION LABELS

Because the shape of a uniform shape logic symbol does not describe a
logic function, a logic function label is required. The 1logic
function label must conform to the "Label" column of DEC STD 056-7

Symbology - Logic Function Labels and Pin Label Definitions, Table

7-1.

Uniform shape logic symbols must also have a part type label and a
reference designator. See DEC STD 056-1, subheads 2.2.1, 2.2.2, and
2.2.4, for requirements.

2.3 PHYSICAL PIN LABELS
See DEC STD 056-1, subhead 2.3.

2.3.1 Redundant Pin Labels

See DEC STD 056-1, subhead 2.3.1.

Jdlililtiali

+ 1t




EL-00056-02 19-Jun-1980 Page 2-6

2.4 SPECIAL INDICATORS

Special indicators shall be used on complex (uniform shape) 1logic
symbols to clarify logiczal functions or describe certzain
characteristics of a logic element. The low assertion, hysteresis
input, clock assertion, and differential analog input indicators
described in DEC STD 056-1, subheads 2.4.1 through 2.4.4, shall be
used on uniform shape logic symbols. In addition to these indicators,

the following indicators may also be used on uniform shape logic
symbols.

2.4.1 Open Collector Output Indicator ([J)
This symbol indicates an open collector output. It is placed inside

the symbol outline, touching at the signal output. The open collector
output indicator is optional on hand-drawn schematiecs.

Example:

OF co—
- 15 2
—=2 | Feps-
14
—=|2 BCD/DEC PO
— O— 1314 DECODE 3FCD-5—-
12‘8 74145 4F (D=
E28 5
5F CD~—
0 GFLaDZ—
7F o?—
8F o—l?
9FCIO—

Eﬂgﬂnan .
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2.4.2 Tristate Output Indicator (D)

This symbol indicates a tristate output. It is placéd inside the
svmbol outline, touching at the output and pecinting outward. This
symbol is optional on hand-drawn schematics.

Example:
4D FLOP
‘ 4173
& [AY ES
3lpr . RIicE—
1 5 _|_4 D2 RZD'A——
.._l..g‘_‘ D3 R3(>-§——-
__LLD4 R4D£L—-
~ 7Lk
2 SfeLr
9 .
= )
03 JENCLK gng
o | T2
f”\

dlilgliltialI
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2.4.3 Bidirectional Input/Qutput Indicator ()

This symbol, drawn pointing inward, is used in conjunction with either
the open collnctor or tristate output indicator to show bidirectional
1nput/output pins. The resulting symbols are drawn as follows:

Examples:

) Y —<> 8BU B8R
—>48U 4R

— D —>2BU CNTR 2R
—=|BU 8556 R
—2CLK I

—2CLK

6 A - —IgenLD MAX
| | —CENCNT

G\ILnlculpo

o

ENO
T2

2.4.4 Multiple Representations

Because some logic functions have more than one representation, the
version to be used should follow the logical requirement of the
application. In the case of read-only memory, this may mean that some
ocutputs have low assertion indicators and some do not on the same
integrated circuit. Also note that certain signals, like sets and
clears, will be interchanged.

Examples:
68REG 6BREG
74174 4174
ES E£8

—ioo R@%— Sgpe  RopE-
o1 RIE- ZJp! RID2-
WDZ RZW nCDZ RZ%
—IETD3 RBI—Z— GODE) R3Ol—2—
Blha  rafe =dp4 RADIS
1415s RS2 ~59D5 RS0~
ek r 2cLk T
14CLR doseT

Eﬂannan )
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2.5 LOGICAL PIN LABELS

A logical pin label is required for each input and output pin of =
complex (uniform shape) logic symbol. Each label is placed within the
symbol outline, adjacent to the pin it describes. The primary purpose
of the label is to identify the particular logical function being
performed within the context of the overall logic function.

Logical pin labels have the form "WFFFS."

W - Weighting factor
FFF - Function mnemonic
S - Suffix, indicating either pin uniqueness or grouping

The function mnemonic is required. Weighting factors and suffixes are
used only as needed.

2.5.1 Function Mnemonics

Function mnemonics are used to describe the functions of pins. They
fall 1into two -general categories: general mnemonics and unique
mnemonics. Mnemonics must be used as shown in DEC STD 056-07, Table
T-2. ‘

2.5.1.1 General Mnemonics

Clocking Inputs

CLK - Used for general edge triggered clocks. Where multiple
clocks exist, it is shortened to CKX and followed by a
modifying mnemconic such as CXLD (load clock), CKSF (shift
clock), CKUP (up clock), and CXDN (down clock).

LCH - Used for level sampling clocks where the outputs follow
the inputs during one level, and are latched during the
other.

LCX - Latch clock used in master slave configuration. Where

master operates in latch mode and slave follows on the
trailing edge.
Note
The plotter quality and character set

design should be such that LCH and LCX
can be easily distinguished.

Engﬂnau ’
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Initializing Inputs

CLR - Presets (sets) device to the logical zero or minimum
state.

LD - Presets (sets) device to a state determined by the D
(dzta) inputs.

SET - Presets (sets) device to the logical one or maximum state.

Data Inputs

D - Used for general data inputs. Where multiple types of
data may exist, a modifying mnemonic may be added, such as
DX for data to be transmitted.

Enabling Inputs

EN - Used for device enabling inputs. It implies that the
device function is valid when EN is asserted and does not
define output state when EN is not asserted. Modifying
mnemonics may be added for clarity, such as ENCNT (count
enable), ENCRY (carry enable), ENX (transmit enazble), ENM
(memory enable), and ENO (output enable).

Note
"Disable"™ inputs shall not be used.
Instead, use an enable input with the
opposite polarity.

Selecting Inputs

S - Used for inputs which select among functions or data paths
within a device. They normally will be weighted.

A - Used as a special form of select for address selection on
memories.

Register Qutputs

R - Register (bistable) output, that 1is, shift register,
counter, and so forth.

M - Memory outputs (special case of R for RAMS and ROMS).

Combinational Logic Outputs

F - Functional output of a combinational logic circuit (that
is, non-register or memory) such as multiplexers,
decoders, and so on.

mﬂaﬂuan )
EN-—-01047-16-RE VB(396)




EL-00056-02 19-Jun-1980 Page 2-11

Y - Specizl case of F, where the output is combinational but
the function is not obvious from the symbol or its labels.

Miscellaneous But Common Inputs and OQutouts

CRY - Designates carries to or from counters, and must be
modified CRYI (carry in) and CRYO (carry out).

MAX - Qutput indicating counters have reached maximum
count.
MIN - Qutput indicating counters have reached minimum
‘ count.
e |
BU - Bus transceiver input or output.
SOn - Serial shift register output from stage "n."
SINn - Serial shift register input to stage "n."
oDD - - Parity generator inputs or outputs modified as FODD
EVEN and FEVEN for outputs, and DODD and DEVEN for inputs.
- A<B - Comparative inputs or outputs modified with D for
A=38 inputs and F for outputs such as: DA<KB, DA=B, FA=B,
A>B FA>B, and so on.
2.5.1.2 Unique Mnemonics - Some complex symbols have unique
functional pins that require special mnemonics.
/™ Examples: BI - Blanking input for digital displays
RD - Read select
WR - Write select
F(A) - F(G) - Outputs for 7 segment displays

EQC - UART end of character

These mnemonics must be carefully selected to avoid confusion with the
general set.

dlilgliltlall
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2.5.2 Suffixes

Suffixes are used to indicate uniqueness or grouping of pins.

2.5.2.1 Uniqueness Suffixes - Uniqueness suffixes are used ¢to
differentiate between identical functional pins, or to show order when
no weighting label is used. See subhead 2.5.3. A unigueness suffix
is always a numeric character.

Examples: See subhead 2.4.4

2.5.2.2 Grouping Suffixes - Pins that act together as a separate
function or subfunction of a device may be denoted as such by the use
of a grouping suffix. A grouping suffix is always alphabetical, and,
i1f no uniqueness suffix exists, it 1is separated from the function
mnemonic by a "-", Grouping suffix letters need not be sequentially
chosen if other 1letter combinations are of greater mnemonic
significance.

Examples:

I F-3+——
—,@"D‘B DUAL 4TO |
—20D-8 MUX

) 74153

2S IS
]2 ||4

Eﬂaﬂﬂau ;
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2.5.3 Weighting Factors

If a group of pins has identical function mnemonics and grouping
indicators, and there is significance to the ordering of the pins,
then ezch pin must have a weighting factor. For exzample, input pins
on decoders, or output pins on counters have weighted significance in
their order and thus regquire weighting factors in their logiczl pin
labels. Devices such as shift registers, where the stages are ordered
but not intrinsically weighted, shall not have weighting factors.

Examples: DecooE | - YT
7442 74161
~ £4 E5
12 lgs oF D =80 8R
Bl 8F P2 2lap arpS
% 2s 7F 03— -%—ao 2R —:2—
Lhis 6F D =10 IR P
sF o> £cLk
aF o% %CLD
') 3F o —GQCLR  cayollS
2F 02 LJENNT
IFp2 19 {encry
oF p-

2.6 BUILT-UP SYMBOLS

fﬂh\?or some complex (uniform shape) logic symbols, it may be desirable to
add half-size distinctive gate shapes to the rectangle to clarify
simple gating of inputs. To doc tais, the gate outline must touch the
rectangle outline.

Example: SBF?EGFT
743
8B SHFT ES2
REG .
749 41
' by [>]AND( D R l‘?;
— 12 o RIS O—
9 o S
—~2 CLK —1CLK

i1 e =
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1 INTRODUCTION

1.1 PURPOSE

This section of DEC STD 056 provides the detailed requirements for the
accurate and consistent use of discrete electronic and electro-
mechanical component symbols on Digital produced circuit schematics.
1.2 SCOPE

This section of the standard identifies the symbol outlines, reference
designators, and descriptive information necessary for the proper use
of discrete electronic and electromechanical component symbols.

1.3 RESPONSIBILITIES

See DEC STD 056-0 Symbology - Circuit Schematic Requirements, subheads
1.3.1 through 1.3.3.

2 REQUIREMENTS

A discrete electronic or electromechanical component symbol consists
of a unique symbol outline and a label. The label contains a
reference designator and, as necessary, descriptive information.
Discrete component labels should be placed above or to the right of
their respective symbols.

2.1 REFERENCE DESIGNATORS

Discrete component reference designators consist of up to six
alphanumeric characters. A1l alphabetic characters must precede all
numeric characters, and no special characters are allowed.

The maximum number of characters equals six minus the number of digits
in the pin count. For example: up to six characters may be used if a
component has no pins; up to five characters may be used if a
component has between one and nine pins.

Single in line packages (SIPs), dual in line packages (DIPs), quad in
line packages, and packages with pins around four edges have a
reference designator of "E." All other components should carry theilr
appropriate reference designators as defined in this standard.
Miscellaneous integrated circuits not in the packages described above
are labeled "Z."

mﬂgﬂuan ;
EN-01047-16-REVB(396)
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~

2.2 DESCRIPTION

The description portion of a discrete component symbol label is used

for some components. It usually describes the value or characteristic
of component.

Space must exist between any value and its unit factor.

Example: 10 nF

2.3 PIN NUMBERS

Some components require pin numbers or lead labels to differentiate
/™™ between connections. All pins or taps that exist must be shown and

labeled with the pin numbers or lead labels adjacent to their
respective pins.

Examples:

[e2g |
~ | 820 :;4 BLK _T! _ORANGE
22
3 A 12
4 I WHT GAN
Vv

! 1
P L

mn@ﬂnan ;
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Table 3-1. Discrete Component Symbols and Labeling

]

DESCRIPTION SYMBOL g
1

i

Battery E
Reference designator: BT BT2 BTS g
Value in volts (V). +|'5 v + ’5 v E
- it |

SINGLE CELL MULTI CELL H

Cables

%

:gl:b(wme) §$§

COAXIAL-TRIAXIAL
SINGLE Lf‘
COND _@_ DOUBLE :@

COND  gHiELD NOT

., TWISTED WIRES .
PAIR

Reference designator: none
Color code, if any;

Wire size, if appropriate
(AWG, or mm, or other
measure); add conductors
to basic symbol as
required.

MAINTAINED
TRIAX TO RIGHT
TWISTED SHIELDED
Q SHIELDED
\
ASSOCIATED,
A SPECIAL DESIGNATION
OPTICAL
DESCRIPTION
. — A

ot e o - ———— T —— —— - - = - - —— = - T = G G Sn e e e M S A Am G A e - G G - S o O B S G e S o e 9 e o oo
e . en e . . — = . o == o = = o o o —— ————— o — —— - - g " oy S e e S B W e e WSS N G e S e )

e e S e T e = ———— -~ —— o —— ——— o —— . ——— - . -

mﬂaﬂnan .
EN-01047-16-REVB(396)
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~
Table 3-1. Discrete Component Symbols and Labeling (continued)

i i

i DESCRIPTION i SYMBOL

E :

i Capacitor H

] ]

i Reference designator: c i Cc3 Cs

! value in farads (f) with ! Q1 uF +5-3.UF

| appropriate unit factor. i -———{6——-— -—-—{6———-

| Voltage and tolerance i

| are optional. ; NON POLARIZED POLARIZED
p\ 1 ]

" i c1z2

' ' 10Q pF c12

| | 100 pF

1 1 -

E i VARIABLE T

1

1 I

| i cio

; E gg\?i-‘ FEED THROUGH

] 1
! T EN ~

i E \\;E;i/ GAP CAP

| : l

] ]

i i Ci3

| i —————~_a&— DENOTES SHIELDS

. | 7\ VAR

I I \ /! )

! ! ~—~——f—— AC LINE FILTER

1 ]

1 ] A
O :

| i

| i

i |

i |

i Circuit Breaker i CBlI

1 5 3A

i Reference designator: CB i ~~

i value in amperes (A) i

| with appropriate unit i

| factor. i | Ty

| 1 |

! | BOARD—»>——=5 L <-B0ARD

] |

: !
Y |

| i

i i

dlilgliltlali
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Table 3-1. Discrete Component Symbols and Labeling (continued)

T T T T e e e T e e e e e e e e e e e e e e m e e MM e e TR e S e = T e = e B em e S e v - - - -

Reference designators:

Connectors are labeled
either J (jack) or

P (plug); contacts
attached directly to a
circuit board or sheet
metal panel are labeled
J (jacks). Connectors
attached to the ends of
cdbles are labeled

P (plugs). Description

is not necessary for
connectors and cables,
but may be added for
clarity.

e e e e e e e e e e . e e e e e e e e T T - ———— . m Mmn s mn e S e . -~ i o - - . " - - ]

DESCRIPTION SYMBOL
Connectors and Contacts CABLE P P

ST = =
CABLE

| |
—P—’-:—'<Ac1' MH  IOT Lé‘—lli

FEMALE MALE
SINGLE MULTT
ENGAGED E[NGAGED'

| 1
I I I |
Pl L 71 2.1 PZ '-”[ /9 /7 1-3-2

. i T*QO< i
8mm OR O3IN—8  — 12 &~
MIN SPACING | |
COAX FEMALE COAX MALE

S
I
Oo— C>—r_-—
-
FEMALE MALE
2] o
o—N 1

O—

=
b

PHONE JACK

AND PLUG

mngnﬂan ;
EN-01047-16 - REVB(396)
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Table 3-1. Discrete Component Symbols and Labeling (continued)

DESCRIPTION SYMBOL

symbols should either
look similar to the
actual plug or socket
used, or include a common
plug/socket designation
together with pin names
(see DEC STD 002-0).

AC LINE PLUG ¢ SOCKET

AR AR A

MALE FEMALE MALE FEMALE
120V 240V

]
1
]
]
]
i
Line plug and socket i
]
]
]
]
1
1
]
i
]
i

Note

Pin identification is
required and keyways
should be shown schemati-
cally if they exist.

CABLE CONNECTORS
§ CONNECTOR BLOCKS

OREN CIRCLE
Q“ °© % ° ° ° ) (FEMALE)

CLOSED CIRCLE
Q. e o o 9 o (MALE)

4 4 %1t 4

Module Connector Fingers

A special type of connector
that does not carry P or J
designations, but does
carry the pin number and

Ah{Z
/chek

GROUP / /SIDE

signal name. Arrows are ___ﬁiLE;

optional, but may be used

to emphasize pins. When

pin labeling is not AN2

specified by DEC STD 030, ——® SH4 RUN H
or physically labeled on (OUTPUT)
the module, then it is

suggested that an isometric SH2 RUN H B BCI

view of connector and pin

labels be shown. (INPUT)

e e - - ——— o ——— ————— . —— —— ] —————— ———— —— —— ——— - - G ma - S O ST G e e G 5SS M SRR Gmm 6RO mn e e e e g e

dlilgliltiali

e e - - ————— e - . " - . G " =% e
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Table 3-1. Discrete Component Symbols and Labeling (continued)

DESCRIPTION SYMBOL

Crystal

Reference designator: Y Y1
frequency in hertz (Hz) 8.2 MHz

with an appropriate unit
factor.

il

Delay Line

OoL6

Reference designator: DL = 5
25ns 50 ns

~“Delay value(s) within

" symbol with appropriate
unit factor. All taps
that exist must be shown.

ALTERNATE SYMBOL

17 7
~C
P —~B—

ZENER DIAC

Diode

Reference designator: D

if discrete, E if part of
a DIP.

Component type (for
example, 1N5444); for some

e e e e e e e e e e e e e e e e e e e e e e T e — S . A e . - . - o e e G o = Bm e e e en e -

- - e e e e e e e e e e e en T S Tn e G e e em . T M T G e e S - G . - S — M Y W= G A e o o o]
- - ——— e n e o ma e o —————— o . A G D D e .. - . - o - e W G - - -

types of diode, other BIDIRECTIONAL PHOTO
pertinent information must ZENER SENSITIVE
be added (for example, (THYRECTOR) DIODE
voltage of zener must be
shown) .
LIGHT
BRIDGE EMITTING
RECTIFIER DIODE

Eﬂgﬂﬂan )
EN-01047-16-REVB(396)
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Discrete Component Symbols and Labeling (continued)

EL-00056-03
Table 3-1.

—— - o ———— - T - - - - . 0 W o - T e - S e . ey o —— e -—

o
w . T
L=y o w0 vk “
e ——|—=|— |
b4 4 ] N W n Q@
t~ BE 98 L S (- e =T
83 +0 || N Eo 3
i =l o —=- zZ T
- -
(& ]
e WO 3 _
v Ww )
= Z
- =z <
a2 3 ) w o <> w
qa] ' z 71T m o o "
n 2 DUk E | o _ < -
\7) = T k0w &Mcw.. fw o
£ DPzuw 5 | " _
0 4
-| 62 L w | |
- Lo T
o
m
=
S
(7]
=
<
£ 5
>
e Q) Uy
| N o
oo
P 3>
~ o oo
B oo
[ )] o' S
3 o G (@
o] n 1] —
hr ] © -0 -
3 | & SN
— -
W;. rnw m OO
L | QL w Q.
o ()} 4 % @® ~0
(& ] o 2] D PO~ L
[72] o = Gua ~ N O
53] ol © v Ooxm QA
(& ] (&) [x, 0>~

- - - o " - - -— = D o - - o G G e W . . w0 . e e . e " - . - . - - M - e e m e S e Sm R e e S e e e -

C ( C C
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Table 3-1. Discrete Component Symbols and Labeling (continued)

Reference designator: F
Current value (i) and,
if applicable:

SB (Slo Blo)

FF (Super Fast)

F (Fast
M (Medium)
T (Slow)

TT (Super Slow)

Add any other information
required for the applica-
tion. ’

DESCRIPTION SYMBOL
Fuse

F2
2 ASB

Ground

L s

Reference designator: None CIRCUIT (LOGIC) CHASSIS
Type of ground or specific GND GND
run indication. Numbers
placed within symbol
represent each specific
ground, run. ANALOG OR ANALOG OR
SPECIAL GND | SPECIAL GND 2
NQTE :
:5 NUMBERS PLACED
WITHIN SYMBCL
ANALOG OR REPRESENT EACH
SPECIAL GND SPECIFIC GND
RUN
Indicators (Lamps) Iijﬁﬂ
eV
| S—
Reference designator: I INCANDESCENT
Voltage (V) and/or
current (I). 12

R U S g S S L N ———

120 v;
(SEE DIODES)

NEON LED

Engﬂnan -
EN-01047-16-REVB(396)
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Table 3-1. Discrete Component Symbols and Labeling (continued)

15-Jan-1985

DESCRIPTION SYMBOL
Inductors
Reference designator: L LS
Value in henrys (H) with L3 100 uH
an appropriate unit factor. 19 uH 2R
—Y Y M ' O g g W
AlIR CORE IRON CORE

o

VARIABLE

-

TAPPED

Jumper

Reference designator: W
Function jumper performs.

w10 3/32 DIA CIRCLE
o—o O—-—-0

INSERTED OMITTED
AT FACTORY AT FACTORY
(OR DEFAULT)

SPLIT LUG,
TERMINAL LUG

Magnetic Head, Inductive
Pickup

Reference designator: MH
Inductance; resistance if
appropriate; polarity if
appropriate.

—— - ———— - ———— ——— ——— ———— - o - —————— i —— - b S am e S SR G e GRS e e S e G G e W IR S G SR S e g e e e

]
!
!
!
t
1
]
1
]
i
!
1
!
!
1
t
1]
I
1
i
1
!
]
1
1
!
]
J
!
1
!
1
]
1
1
1
]
|
[}
1
[}
|
}
|
1
i
i}
}
1
|
[}
|
|
1
]
|
1
|
]
I
]
|
I
I
|
|
]
i
!
1
|
|
!
|
1
|
1
|
1
i
!
!
]
|
]
1
]
1
[}
|
]
|
!
|
]
1

MHJ MH7
R ——

WRITE READ

HEAD HEAD

MH4 MHS

—— X
REAQ/ ERASE

WRITE

dlilgliltlali
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Table 3-1. Discrete Component Symbols and Labeling (continued)
DESCRIPTION SYMBOL
Magnetic heads
(continued) MHS MHS
-—X >
READ/ INDUCTIVE"
WRITE PICK UP
E RASE
Meters —
Reference designator: M MS@2 M3
Units measured and placed 10-0-10 Q-10V de
within symbol or adjacent
to symbol. + @"' + ®-
GRIS MRI2

Motor, Generator

Reference designator: MR,
GR

Fixed speed; voltage,
frequency, variable speed,
voltage at speed, (for ex-

ample, 12 V/1000 rev./min).
Multiple windings/taps
shown if accessible. Color
or other lead designation
shown. If appropriate,
purpose of windings shown
with windings drawn
adjacent to the motor
symbol.

e e e e e e = e e e e e e e e S n e mee AT Sm e e G S G v e G e o e o -

e e . S . —— —— . ——— — - - - = - - S w0 G e SE RN G AR R GG A G SR AR AR MmO S e e S o)

12 V/100Q@ REV/MIN 12V/19@0 REV/MIN

PINKC( ﬁELACK REDC( )DBLUE
e MAGNET

B+~ S/ \fBOL

4 PHASE DC MOQOTOR
STEPPER MOTOR SERIES/ SHUNT WINDING

¢ _C_CO:_MY\_C.

¢ (e ¢ ~rrl
¢ AC MOTOR
c lc | —_—

C C

RUN gsmm'
MR | C

120/240 V 50-60 Ha ¢

ST R

Eﬂgnnau ;
EN—-01047-16-REVB(396)
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Table 3-1.

Discrete Component Symbols and Labeling (continued)

- - - - - — - o - - e o SO e S e e e SRS e e e -

9

o3

PER MCOTOR

]
¢
3
C

ARARE
c

2 PHASE

C
MR27
480 V 69 H=
MR23
48Q V 60 Ha

MR32
120V 60 Hz
|
C
7C

(UNIVERSAL)
INTERNAL CONNECTED

AC MOTOR SERIES

SYMBOL

e e e o o = ——— o o - - —— - - - - - A= M em M S Em e e A M mem R S S S s mem s e e S =

Generator

continued)
hermal cutout, add to

otor windings as
appropriate

DESCRIPTION
otor,

M
(
T
m

]
!
i
i
t
1
i
]
1
1
1
1
]
i
1
!
1
[}
1
i
1
[
!
}
1
1
1
]
1
|
1
|
]
i
]
1
1
1
1
[
1
|
|
|
]
[}
1
i
]
1
]
i
1
1
1
l
|
|
|
|
1
|
!
|
|
I
1
|
1
|
!
i
]
1
!
!
]
}
1
!
|
|
]
1
1
1
|
|
|
|
I
|

V)
~
P
.

mngnuan ;
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Table 3-1. Discrete Component Symbols and Labeling (continued)

DESCRIPTION SYMBOL
Relay

ALWAYS SHOWN IN THE UNENERGIZED
POSITION

! __43,i,!3f'
! A

AB
Cas '

(colL) j]xl (cou)llxz

Reference designator: K
Voltage (V), current (I),
ac or dc or any other
special characteristics.

.ACCEPTABLE
PREFERRED
:] colL
- Kl

KI-8 KI-A

= —
"NC (NORMALLY NO (NORMALLY

CLOSED) OPEN)

Ki=A & KI-B ARE CONTACTS AND Kl IS
THE COIL (USUALLY USED FOR POWER

CIRCUTS )

pow? y cow’

Resistor cw v CCW
VARIABLE

Reference designator: R if (POTENTIOMETER)
discrete, E if part of a
Resistance (1), with Y FIXED
appropriate unit factor. —AAA— —NAA—
Power and tolerance are o
optional. PHOTO RESISTCR THERMISTOR

El-1

* Viewed from shaft or
knob end. a8 f:?A:;

FOR INDIVIDUAL

RESISTORS IN VARISTOR

RESISTCR PACKS

B - n e - w— o S ——— T - - - - S e . o - A e e M .- M - A S e wh S e G R e e S S S e o S e -
—— - - ——— . - ————— - - —— = == - — —— ——— e —— - e A — . - S e g an S A s S S e o an et B N e G S G e S D o e e ]

——— - @ ————— ———— o —— o o o - o~ - —— o —— o —— = " b - - " S " - . - - - -

Eﬂaﬂﬂan .
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Table 3-1. Discrete Component Symbols and Labeling (continued)

i
DESCRIPTION 5 SYMBOL

[}

1

Resistor (continued)

M er 1

e
HD R VNS A
ol El2 lig :EE
T RS | || e23 |

- A 4
3; AN ;|4 { A A—
I | I |

RESISTOR PACKS

XEI
Remainder of reference £l

designator is the reference
designator of component
held in socket. Sockets
may be shown on circuit
schematics at discretion

of the engineer.

EXAMPLE OF COMPONENT SOCKET SHOWN
TOGETHER ON ASSEMBLY DRAWINGS

XE!

s .
7480 \33 3| FOR CIRCUIT
2] El | ! l SCHEMATIC

Speaker LSI
Reference designator: LS
Impedance; voltage if

1
]
i
]
]
]
!
]
1
]
1
]
]
|
]
1
]
]
]
1
1
1
1
[}
]
]
]
1
]
|
]
]
]
[
]
!
]
!
]
1
i
| Socket
]
|
]
]
[}
I
i
|
]
]
\
I
]
|
1
]
]
1
]
|
1
|
1
[}
|
]
I
]
|
]
]
]
]
]
]
]
]
|
|
|
[}
[}
|
|
|
L}
i
i appropriate; "Sonalert."
]
i

]
]
!
1]
1
]
I
1
1
1
]
]
i
]
1
'
]
]
|
]
]
1
}
1
|
]
]
]
I
1
|
)
1
1
|
|
]
i

Reference designator: X i
1
1
]
]
1
}
]
I
]
]
1
]
1
I
]
}
|
I
|
)
]
]
[}
1
1
!
1
1
1
|
]
|
]
|
1
]
]
]
]
]
1
|
]
}
]
I
1
|

a1
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Table 3-1. Discrete Component Symbols and Labeling (continued)
DESCRIPTION SYMBOL

Spark Gap

Reference designator: SG
Voltage.

SG3
S kv

Switch

Reference designator: S,
unless contained in a DIP,
then E. If required to
clarify the function, use
the description.

e e o i e e T e e e T e . - - e - - — - ——— - et S = e A e = e " S e e e T S em S S S NS e e o ma o ]

SPDT
DPST
—_—_ " o— l
i
-0  o—
DOUBLE MOMENTARY

CIRCUIT CLOSING

-—-OO——
SINGLE MOMENTARY

i &M %

bPOT CIRCUIT CLOSING
o BT SINGLE MOMENTARY
——70o CIRCUIT OPENING

FOR INDIVIDUAL
SW IN SW PACKS

Engﬂnan )
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Discrete Component Symbols and Labeling (continued)

Table 3-1.

- . - - —— - . e = G p e = T - - — -

SYMBOL

DESCRIPTION

- - - . - . - - . e . - - - R . . 5o " o e e e m e - = e em S e e e Tm e mm s e e e Gnw e S e e e e -

C (

Switeh (econtinued)

‘)3
-0
¥~

ROTARY * ‘\D
_TYP EXAMPLE

o<

o—{({ )

Viewed from the same
the knob or

nd zs
ctuzator.

*
e
a

C

PREFERRED

e o e - - G - — - G D - G A WA T e S - - 0 W Tw e S S e S e e

ROTARY

*
S

o

ROTARY

CW =

AWL;

A

MULTIPOSITION
STRAIGHT OR

ROUND

l
o :|4
°:2 I3
= |
€13 |
I

I
L

" er |
El=|
El
SWITCH PACKS

|
1
]

2l

3l
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Discrete Component Symbols and Labeling (continued)

DESCRIPTION

SYMBOL

Thermasl Boards and Terminal

Strips

Reference
signal or
desired.
terminals
schematic
same as on the physical
terminal strip.

designator: T3
funection, if
Order of

shown on circuit

need not be the

T8I

<|$ oullon] O—

SRR

Test Points

Reference designator: TP
signal or function, if
desired.

(ETCH LAND)

(SPLIT LUG)

QTP
(CONNECTOR)

{TP

QTP

(PIN)  ABI

TP

Thermostat

Reference designator: TS
Temperature of actuation;
close/open on rising
temperature.

TS 23
108 C

OPEN ON RISING
TEMPERATURE

TS 191
198 C

O.————
CLOSE ONRISING
TEMPERATURE

Transformer

Reference designator: T
Voltage (V), Amperes (A)
impedance, frequency, or
turns ratio as
applicable.

. ——— i —— ———— ————— o —— —— —————— o ———— ——— o - . O - - D e - s S Um0 M G G Sy S S e o e e oo S ]

AIR CORE
\ADD POLARITY INDICATORS

¢

IRON CORE

(REF BOX) WHEN REQUIRED

e - - ——— - —— - - —— —— - - - -~ — - —— —— o —— —— —— —— —— - G5 - W8 5D O - e o S wwn W . oy ———

Eﬂﬂnuan .
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Table 3-1. Discrete Component Symbols and Labeling (continued)

DESCRIPTION SYMBOL

Transformer (continued)

Transistor

Reference designator: Q,

unless part of a DIP, then
E NPN PNP

] 1
] 1
1 1
i 1
1 ]
1 ]
1 1
] i
] 1
1 1
] 1
i 1
t ]
1 1
] 1]
1 t
i ]
] |
t 1
i I
1 1
i i
1 1
] |
: :
] 1
! 1
] 1
[} |
1 |
1 1
[} 1
L} |
] |
1 I

. ! !
Type number. i i
: i _égzj i
[} |
i |
. 1 |
I |
| |
I i
[} t
] |
1 1
1 1
1 |
! |
1 ]
1 |
| ]
| |
] !
| 1
] !
1 |
] |
1 1
| 1
| |
| |
| |
| 1
| |
| 1
| |
| |
| |
] L}
[} |
] 1
| i
1 |
| 1
1 1
1 I
] ]
1 |
] |
| |
] )
] I
| |
| |
] )
| !
[} ]
| 1
: i

N - CHANNEL ISOLATED GATE
FIELD EFFECT FIELD EFFECT

ENHANCEMENT
MOSFET

N-CHANNEL P-CHANNEL
AEE:
PHQTOQO UNIJUNCTION
TRANSISTOR TRANSISTOR
DUAL GATE DUAL GATE
DEPLETION DEPLETION
N-CHANNEL P-CHANNEL
P-CHANNEL

FIELD EFFECT

e e e e . ——— e e ————— o ——— —————— ——— ——— o = ——— - - " mm M e d S NS Smom SSIS GRS mim e mem m mmem e e - —— o - -
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Table 3-1. Discrete Component Symbols and Labeling (continued)

DESCRIPTION SYMBOL

Transistor (continued)

DEPLEHON
MCSFT

N-CHANNEL P-CHANNEL

To ED 9

OPTO ISOLATOR OPTOQ -{SOLATOR DARLINGTON
(SHOWN SEPARATED)

Optional Labeling for DIPs

Note

These optional methods are
acceptable for labeling
sections of a package on a
schematic. Only the
inital portion of the

label, however, is the true El-R2 E5-D4
package reference designa- 2 3 4 1
tor used on parts lists and —VWW\— —
in automated systems.
£S-C3 El-Sé
i_{(lz & _o—0o!
El-Q2 El-Ql

m
v
D
dl
o
Gl
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9
| e
Y -

10
El-K2
14
E7-K3
A
15

19-Jun-1980
8
6
7
— — NO=NORMALLY OPEN
E4 K
—F— NC=NORMALLY CLOSED

SYMBOL

e e e = o o - - 4= - ——— - = - — - - A S m e M em e e e emm emem e Smem e S e s e s e

Discrete Component Symbols and Labeling (continued)
I
I
1
|
(]
Eq4 KI

Table 3-1.
DIPs (continued)

DESCRIPTION

EL-00056-03
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B EL-CLASS DOCUMENTS

EL-00002-00 DEC STD 002-0 AC Power Wiring, Grounding,
l} Recentacle, and Name Plzte Reguirement
. EL-00030-00 DEC STD 030-0 Module Mznufzcturing
. ‘ Standard

EL-00056-00 DEC STD 056-0 Symbology - Circuit
» Schematic Requirements
» EL-00056-02 DEC STD 056-2 Symbology - Complex
. (Uniform Shape) Logic Symbols
» . EL-00056-04 T DEC STD 056-4 Symbology - Electrical

Interconnections Between Grapic Symbols
’ EL-00056-05 DEC STD 056-5 Symbology - Industry
’ Standard Logic Symbols and Diagrams
* EL-00056-06 DEC STD 056-6 Symbology - Glossary Of
: Terms

: EL-00056-07 - DEC STD 056-7 Symbology - Logic Function

mﬂannau )
EN--01047-16-REVB(396)




EL-00056-04 Digital Internal Use Only 15-Mar-1989

DEC STD 056-4 SYMBOLOGY - ELECTRICAL
INTERCONNECTIONS BETWEEN GRAPHIC SYMBOLS

DOCUMENT IDENTIFIER: A-DS-EL00066-04-0 Rev INA, 15-Mar-1989

ABSTRACT: This document has been inactivated and replaced by DEC STD 056-5
Symbology - Industry Standard Logic Symbols and Diagrams.

STATUS: INACTIVATED 15-Mar-1989.

This document is confidential and proprietary. It is an
unpublished work protected under the Federal copyright laws.

©® Digital Equipment Corporation. 1989. All rights reserved.

dlilgliltiall

Digital Internal Use Only




EL-00056-04 15-Mar-1989

TITLE: DEC STD 056-4 SYMBOLOGY - ELECTRICAL
INTERCONNECTIONS BETWEEN GRAPHIC SYMBOLS

DOCUMENT IDENTIFIER: A-DS-EL00056-04-0 Rev INA, 15-Mar-1989

REVISION HISTORY: Rev A, 18-Feb-1970
Rev B, 28-Mar-1971
Rev C, 19-Jun-1980
Rev D, 15-Jan-19856 ECO# AP002

Rev INA, 15-Mar-1989 ECO# CTS03

CHANGE AUTHORIZED BY:

& i,

Eric Williams, Standards Process Manager

alilolitiall

Digital Internal Use Only




EL-00056-04 15-Jan-1985 Page 4-1

DEC STD 056-4
SYMBOLOGY - ELECTRICAL INTERCONNECTIONS BETWEEN GRAPHIC SYMBOLS

DOCUMENT IDENTIFIER: A-DS-EL00056-04-0 Rev D, 15-Jan-1985

ABSTRACT: This section of DEC STD 056 provides the requirements for
representing electrical interconnections between graphic symbols on
circuit schematics produced by Digital Equipment Corporation.

APPLICABILITY: This section is mandatory for anyone involved in the
use or design of Digital-produced circuit schematics. This section
describes electrical interconnections between graphic symbols to be

used universally so that symbology can be interpreted consistently and
correctly.

STATUS: This section of DEC STD 056 will no longer be applicable for
new projects starting 01-Jul-1985.

FOR INTERNAL USE ONLY
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1 NTRODUCTION

—

This section will be obsolete for new projects as of July 1, 1985,
Until that time, either this section or section 5 may be applied.

1.1 PURPOSE

This section of DEC STD 056 provides the requirements for representing
electrical interconnections between graphic symbols on Digital-
produced circuit schematics.

1.2 SCOPE

This section includes the requirements for the spacing, grouping, and

junctions of connecting lines, zand defines proper use of signal names,
power signal names, signal busing, and connectors.

1.3 RESPONSIBILITIES
See DEC STD 056-0, subhead 1.3.1 through 1.3.3.

2 REQUIREMENTS

The interconnections of the elements of a circuit may be represented
by connecting lines, signal names, signal busing, and connectors. The
following requirements apply.

2.1. CONNECTING LINES

Connecting lines on a circuit schematic should be drawn with as few
crossovers and bends as possible. Except for components such as diode
bridges, connecting lines and the symbols they join should be drawn
horizontally and vertically. Long connecting lines between symbols
should be avoided.

Connecting lines continued on another page must be terminated with a
signal name and resumed with the identical signal name. See subhead
2.2.

ﬂﬂannan .
EN-01047-16-REVB(396)
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2.1.1 Spacing

Long parallel lines on a circuit schematic should be arranged in
groups, preferably in groups of three, with double spacing between
each group. A space of at least 5 mm (0.2 inch) must ex1st between
parallel lines and between lines and components.

2.1.2 Junctions

All junctions must be drazwn as single junctions. Solid dots to show
connections, and "wickets™ to show crossovers are prohibited.

Examples:
‘ WIRES
WIRES CROSS __ |
JOIN BUT DONT
‘ CONNECT
PROHIBITED
2.1.3 Grouping of Leads
Leads may be grouped using the following symbol convention. Labels,

however, must be included on both ends of the leads.

LI

Examples:

EXAMPLE

L

W)

\

dlilgliltlall
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2.1.4 Interrupted Cables

Cables may be interrupted by using the following symbol convention.
Labels, however, must be included on both ends of the leads.

Example:

~— _—
N N
0
P rP
Q Q
R R

2.2 SIGNAL NAMES

Signals either leaving a page or not directly interconnected by lines

on the page must have signal names. Signal names take the form
"An NAME X," where

An - Source designator
NAME - Description of signal function
X - Assertion level of signal if digital

When possible, input signal names should be grouped and brought in

from the left or bottom. Output signal names should be grouped and
brought to the right or top.

Eﬂannan )
l EN-01047-16-REVB(396)
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Table U4-1 lists the character set allowed.for each of the associated

Embedded spaces plus
[ 4
0

CAD tools.
Table 4-1. CAD Tool Character Sets
i ] i i
i .. | Number of | Alphanumerics ! Quote (Esczape)
i Program i cparacters | | Characters
] ] 1 1
5 : : i
i TLE i 25 | Embedded spaces, no specifiec | "xx" 'xx'
i i i assn/pol. All SIXBIT except |
i d iy .,/ =% [ ] i
i i i i
i i i H
| WRL 1 22 | All printable except 1 None
i i i .-and , '
i i | Fixed field format i
| a | =
i 1 . i i _
i TUMS i >100 | Begin with alpha. Period for | None
i (IsSPS) | | hierarchy. No special i
i ! | characters '
i i i |
i i i i
i SAGE 2 | 25 | Embedded spaces plus the 1?2 x 7 x
i i | following: '
i i P% () + - i
1 ] ] 1
| ] : -
| ] ] !
i SAGE 3 | 25 | Embedded spaces plus the poxx"
i | | following: !
i i P _ %, 3 |
i i | assn and pol :
i i i i
i } i i
i SUDS i 25 i |
i l i |
i i | i
] ] ] i
| 1 | |

En@nnan ’
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2.2.1 Assertion Level (X)

Assertion levels are required on zll digital signal names. They
indicate the physical 1level, usuzlly a voltage level, in which the
signal is asserted.

The assertion level may appear as "H" for high or "L" for low, but
must always agree with the output from which it emanates. ror
example, if the output has low assertion indicators (o), the signal
assertion level will be "L" or low.

It is preferred that the signal assertion level should agree with the
input assertion level. For example, FOO H should go into an input
without a low assertion indicator, whereas FOO L should go into an
input with a low assertion indicator. The assertion level may be
inverted (that is, "L" replaced by "H" or vice versa) and the signal
name preceded by a "not" indicator " T "™ or "-", In these cases, the
" = " symbol is preferred, and an overbar is not acceptable.

For flip-flops, registers, and monostables, the indicator (0) or (1)
is changed when the assertion level is inverted.

2.2.2 Source Designator (An)

This portion of the signal name is required on all drawing sets with
more than two pages. The source designator carries the following

information.

A - An upper case alpha code of undefined length for the circuit
schematic on which the signal appears.

n - A page number with enough leading zeros to make the total
number of characters equivalent throughout the drawing set.

Bused signals appearing on multiple pages should carry a unique source
designator. See subhead 2.3 for more information on bused signals.

Examples: Read/Write CS RWn
Bus Interface CS BIn
Power supply regulator RGn

Eﬂanuan .
EN-01047-16-REVB(396)
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2.2.3 Description of Signal Function (NAME)

This portion of the signal name is required. The signal function
name, the source designator, and the space between each shzll not
exceed 22 characters, including imbedded spaces. The name is supplied
by the engineer, and should describe the function of the signazal.

Signals that are the outputs of flip-flops or one-shot monostables
have names ending with (1) or (0). This indicates the logic output
from which the signzl emanzates. Both outputs of a flip-flop must
carry the same name except for the (1) or (0) designator. ' Where only

one side of a flop-flop is used or exists, the (0) or (1) may be
omitted.

Example: GO (1) H Says GO flip-flop 1in the (1) state
asserted high.
GO (0) H When in the (1) state, not asserted.
Note

The designators (1) and (0) & leading
"not" sign (- or -),the single spaces
immediately preceding and following
them and the "H" or "L" are not
included in the 22-character limit.

dlilgliltialI
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Examples:

-

D IP— AA3 GO (1) H

31006 A3 GO@H

,-5?- AA3 GO (1) H

—0 2 AA3 GO (DL
5
6

AA3 GO (D)L
AA3 GO (@)H

Engnuan )
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If two signals emanating from the same scurce have opposite
polarities, they should have the szme name.

Examples:

i 2
AB2 RUN H | 7404 AB2 RUN L
g22
Note

If the inverter is on a different page

than the source of its input, then the

signal name of the output of the inverter

shall have the prefix of the page that

the inverter was on. This practice

should be avoided if possible.

Examplg: UNACCEPTABLE USE

117404 2 |
AB2 RUN H 2 _ AB2 DO IT L

NOT RECOMMENDED

When two signals exist that are identical except for different
sources, they must carry the same name except for a letter modifier.

Example:

A~ AB2 RUN H—HLT404 ™02 17404 > AB2 RUN AH

dlilgliltialI
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2.2.4 Polarity Mismatches

Hash marks are shown to correct polarity mismatches only. The mark is
a heavy perpendicular line that intersects z signal run.

Exzample:

WITH HASH MARK

/

A3 HOLD H——— ' ! I
Al QPERATE L
A5 SELECT H —

WITHOUT HASH MARK

A3 HOLD H Al HOLD L
Al HOLD H —
Al OPERATE L
A5 SELECT H ——
WITH HASH MARK
A3 HOLD H Al HOLD L

Al HOLD L —-i-—
Al OPERATE L
A5 SELECT H —

ﬂﬂ@nnan ;
EN--01047-16-REVB(396)
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2.2.5 Power Signal Names

Connections to power buses should be labeled instezd of connected by

lines. For multiple buses of the same voltage, a uniqueness suffix

must be zdded.

Example: Single +5 V bus a2nd two +3 V¥ buses on tpe module:

+5V
~ : t
I A 10 K
FIVA 7401 B BBS OFF L
BB5 OFFH —>o] E3
+5V
RI6
5 +3vB — .o 4 10 k |
: BB5 YES L
BB5 YESH — 8] E3
—~
f"\

mﬂgnnan ’
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2.3 SIGNAL BUSING

Signal buses commeon to identiczl symbols may be shown by plzacing the
identical symbols side by side or touching. The common signals are
shown entering the first symbol or leaving the last symbol. Signzl
buses must have identical symbols with the pin locations shown in the
same. positions.

Examples:
I8 o |io | |8 |s |1g i ls o o |1
MO MT M2 M3 MO MI M2 M3 MO MI M2 M3
5678 5678 5678
3 AG E5S 3 AD E6 3 AD E7
2 Al 3l 4 Al
Slaz 31a2 : A2
6 5
— A3 A3
_ENO ENO ENO
12 2 2
5678 5678 5678
E5 £5 E7
-2 a0 AQ AQ
4 Al Al
—2 a2 A2 A2
S 1Az A3 A3
MO M@ MG 2
MI MI Ml 2
M2 M2 m2 |18
M3 M3 M3
ENO ENO ENO
2 B B

mﬂgnnan )
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2.4 FILTER CAPACITORS

When appropriate, filter capacitors may be shown in the following way.

Examples:

AAZ
+ 5V -

_1_ Cl-C75 J_ J:i'aem A+
I0nF 8.8uF T
AC2,ATI
GND 3

2.5 CONNECTORS

When logic flow dictates, separate portions of connectors may be shown
in different locations on a drawing set. Pins do not have to be 1in
alphabetic or numeric order. ‘

Example:

ON DRAWING MCI ON DRAWING MC2

Eﬂgﬂnan "’
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It is recommended that connectors be drawn so that signals leaving the

device zare drawn to the left

of the connector symbol, and signzls

entering the device are drawn to the right of the connector symbol.

Example:

SOURCzZD
ON DEVICZ

SIGNAL {

SIGNALS
LEAVING
DEVICE

SIGNALS
SOURCED OFF DEVICE

SIGNALS
)ENTERING DEVICE

SOURCES ON
AND OFF DEVICE

BUS SIGNALS

§ (P<poo<><>)

mﬂaﬂnan )
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DEC STD 056-5
SYMBOLOGY - INDUSTRY STANDARD LOGIC SYMBOLS AND DIAGRAMS

DOCUMENT IDENTIFIER: A-DS-EL00056-05 Rev D, 15-Jan-1985

ABSTRACT: This section of DEC STD 056 provides detailed requirements
“for the accurate and consistent use of industry standard logic symbols
and diagrams.

APPLICABILITY: This section is mandatory for anyone involved in the
use and/or design of circuit schematics. This section describes
industry standard logic symbols and diagrams to be used universally so _
that symbology can be interpreted consistently and correctly.

STATUS: APPROVED 15-Jan-1985; see EL—INDEX-OO.for expiration date.

FOR INTERNAL USE ONLY
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1 INTRODUCTION

1.1 PURPOSE

- The purpose of this standard is to provide rules and guidelines by

which circuit schematics produced by Digital czan also be made to be in
accordance with applicable U.S. industry and international standards.

1.2 SCOPE

This standard is mandatory for all circuit schematics produced by
Digital that document products started after July 1, 1985. The
standard is optional for all other circuit schematies.

This standard also describes the preferred form of circuit schematic
documentation for products purchased by Digital from outside vendors.
However, any documentation conforming to the referenced industry and

international standards shall be considered acceptable.
1.3 RESPONSIBILITIES

See DEC STD 056-0 Symbology - Circuit Schematic Requirements, subhead
1.3. .

2 REQUIREMENTS

2.1 SYMBOLS

2.1.1 Logic Symbols

Logic symbols shall be in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617, part 12 (1984). Conformance to the ANSI/IEEE
standard shall be considered necessary and sufficient conformance to
the IEC publication.

In some cases, the ANSI/IEEE standard permits alternative approaches
to symbols. The following list outlines all selected options and
exceptions to the referenced sections of ANSI/IEEE Std 91.

a. ANSI/IEEE STD 91, subhead 2.1.2-Nonstandardized Information
Additional information that assists in the interpretation of
a logic symbol may be included inside a symbol, enclosed in

square brackets, and is encouraged. Signal names or
input/output labels supplied by a vendor may be included in
this way.

ﬂngﬂlan ;
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ANSI/IEEE STD 91, subhead 2.3.2 - Common Control Block and

ANSI/IEEE STD 91, subhead 2.3.2.1 - Weighted Arrayvs

The common control block may be placed at either the top or
bottom of the symbol. In any array in which the individual
bits have weighted significance (for example a counter), the
individual array elements should be ordered by weight, with
the smzllest weighted element next to the common control
block. To date, all published sources of IEEE symbols show
the control block, and therefore the lezst significant bit,
at the top. Using this convention will make it easier to
copy symbols from other sources without special expertise in
the symbology "language." If the alternative arrangement is
used, caution should be exercised in translating a symbol
shown with the control block at the top to a form showing it
at the bottom. In some cases, a simple top-to-bottom mirror
image of the symbol will suffice, keeping the lettering and
other qualifying symbols right-side-up. In other cases, for
example where a shift function is involved, certain changes
may be necessary in one or more of the qualifying symbols.

To avoid confusion, weighted arrays that 'have an inherent

weighting to the individual elements (such as counters)

should include within each element the decimal weight

enclosed in square brackets. (See symbol 5.13-13.) Arrays
such as shift registers and memories that do not have an
%nhgrent arithmetic weight need not be labeled in that
ashion.

ANSI/IEEE STD 91, subhead 3.1 - Negation And Polarity Symbols

All diagrams produced by Digital shall employ direct polarity
indication. The symbol indicating inversion is the polarity
symbol (symbols 3.1-4 through 3.1-8, and 3.1-11). The
negation symbol (symbols 3.1-1 through 3.1-3 and 3.1-10) may
be used instead, but must be accompanied by the following
note on the diagram.

Note
"DIRECT POLARITY INDICATION APPLIES.
NEGATION SYMBOL IS USED 1IN LIEU OF
POLARITY SYMBOL."
The negation symbol shall have no line through it.

ANSI/IEEE STD 91, symbol 3.3-3 - Open Circuit Output

The symbol for open-circuit output shall not be used. The
appropriate symbol for the particular type of open-circuit
output (symbols 3.3-4 through 3.3-7) shall be used instead.

mﬂgﬂuan ’
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ANSI/IEEE STD 91. symbols 3.4-4 and 3.4-5 - Signal Flow
Arrow

The arrow indicating direction of signal flow shall not be
filled. :

ANSI/IEEE STD 91, subheads 4.3.1 znd 6.1.3 - Negzted Signal

Names znd ldencifyving Numpers

The negation bar over signal names and identifying numbers
shall be replaced by a preceding NOT sign (=) or z preceding
tilde (7). If confusion is likely to occur regarding the
portion of a label to which an in-line negation character

—

applies, the affected portion may be enclosed in parentheses.

See ANSI/IEEE STD 991, section 8.2.2.1.

ANST/IEEE STD 91, symbols 5.1 - 1,2,3,4,11,12,13,14,17,18,20

Distinctive Shape Symbols

Distinctive shape representation is preferred for elementary,
nonembedded logic functions with a small number of inputs and
a single output. Inputs and outputs shall not be shown on
the top or bottom edges of a distinctive shape symbol.

ANSI/IEEE STD 91, symbols 5.1-15 and 5.1-16 - Distributed-AND

and -0R Functions

Distributed-AND and -0OR functions shall not be shown using
the simple junction technique. Either the distinctive-shape
or rectangular shape "phantom function" shall be shown, and
all inputs and outputs shall carry the same polarity or
negation symbol. See also ANSI/IEEE Std 991 section 6.1.2.

ANSI/IEEE STD 91, subhead 5.13 - Ripple Counters

Counters shall be shown using the qualifying symbol RCTR or
RCTRDIVm not as in symbol 5.13-11.

ANSI/IEEE STD 91, subhead 6 - Complex Function Elements

The techniques of complex function elements may be used to
construct symbols representing a lower level in a
hierarchical design.

ANSTI/IEEE STD 91, subhead 6.1.2 Input and Qutput Designation
(for Complex Function Elements)

ﬂﬂgﬂﬂan )
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Input or output labels shzll be selected from the data sheet
of the manufacturer who controls the type number shown on the
symbol. For example, if the type number is T7i4xxx, then the
input/output 1labels shzall be <those found on the Texas
Instruments data sheet, regardless of which vendor or vendors
supply the part to Digital. If the number shown is a2 Digitsal
part number (2-5-2), then the input/output labels shzll be
those found on the Digital purchase specification. If the
part 1is an assembly manufactured by Digital, then the
input/output labels shzll be the signzl names found on the
circuit schemztic for that assembly.

If the symbol represents a lower level of a hierarchical
design, then the input/cutput labels shall correspond to the
input/output labels or signal names found on the lower-level
dizgram.

2.1.2 Nonlogic Symbols

Symbols for nonlogic devices shall be in accordance with DEC STD
056-3, ANSI Y32.2/IEEE STD 315-1975, and IEC Pub 617, parts 1 through
11 and 13. It should be noted that many conflicts presently exist

among the three standards. However, future IEEE work will most likely
go in the direction of IEC 617.

2.2 CIRCUIT SCHEMATICS (LOGIC DIAGRAMS)

Circuit schematics shall conform to ANSI/IEEE Std 991 (when issued),
IEC Publication 113 (several parts), and ANSI Y14.15-1966,
Y14.15a-1970, and Y14.15b-1973. Where conflicts exist, the precedence
of standards shall be as listed above. Until published, IEEE STD 991,
draft 10 or a later edition may be provisionally used.

Reference designations shall be in accordance with DEC STD 056-3 and
ANSI Y32.16/IEEE STD 200-1975. Where conflicts exist, DEC STD 056-3
shall take precedence.

2.3 SOURCES OF INDUSTRY STANDARD LOGIC SYMBOLS

The following is a partial list of publications that contain summaries

of ANSI/IEEE STD 91 "Graphic Symbols for Logic Functions," and/or
contain catalogs of symbols conforming to the standard.

mﬂgnnan ;
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2.3.1

2.3.1.1

2.3.1.2

2.3.1.3

Vendor Publications

Texas Instruments
Overview of IEEE STD 91-1984

This is a condensation of the IEEE standard. It is not
complete, but is commendable in its breadth and brevity.

TTL Data Book Volume 1 - 1984

This contains symbols and packaging data for the entire
TI TTL line. Other volumes in the series provide more
detailed device data. A version of the above overview is
also included.

Signetics
TTL Logic Data Manual 1982 (newer edition available)

This contains data sheets for most of the Signetics TTL
logic devices, weach including both M"black box" style
symbols and new IEEE symbols. S4/74, SUL/THS, SH/TULS, and
8T families are covered. No explanation of the symbology
is given.

Motorola
Schottky TTL Data Book (1984)

This book contains copies of the corresponding TI symbols.

2.3.2 Standards Organizations

2.3.2.1

1.

Nederlands Normalisatie-Instituut

i;;%ication NPR 5157, Logic Symbols for Integrated Circuits,
1 .

This publication is a comprehensive catalog of symbols for
54/T7T4 series through T4699, CMOS 4000 series through 4737,
and ECL 10000 series. This document provides some less
detailed alternative symbols that may be more useful in an
actual application than those found in the TI catalog.

Eﬂaﬂnan .
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2.3.3 Textbooks

2.3.3.1
1.

McGraw Hill Publications

Digital Hardware Design, by John B. Peatman (1980)

This textbook, by Professor Peztman at Georgia Tech, includes
an earlier version of the TI summary of the IEEE standard as
well as some tutorial sections on particular aspects of the
symbology. These tutorizl sections are woven into the other
text, but are relatively easily found.

Digital Circuits and Microprocessors, by Herbert Taub (1982)

The new symbology is introduced at various points in the
text, but it is somewhat harder to find these sections, and
the material is not as completely explained as in Peatman's
text. Professor Taub is at CUNY.

clilgliltlal
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1 GLOSSARY OF TERMS

Built-Up Symbol - A symbol created by combining one- or more
distinctive shape symbols with a distinctive or uniform shzape base
symbol. '

Combinational Logic - Logical function whose output is =z function of
its present inputs only (no memory).

Distinctive Shape - A symbol outline whose shape defines a logical
function.

Expandsble Gates - Function such that the attachment of additional
physical circuits can increase the number of logical inputs.

Flip-Flop - Logical function whose output reflects the history of the
sequence of its inputs and may not reflect the state of the present
input, thus providing storage.

Function Label - Label required on each symbol designating its logical
function, physical part type, and physical location.

Hysteresis - An input with two distinet switching thresholds such that
the upper threshold must be crossed for the input to have been
considered high, and the lower threshold be crossed to consider the
input low. Schmitt Trigger is an example.

Logical Function - An electronic —circuit that transforms all
combinations of inputs to defined outputs.

Logical Level - One of two levels into or ocut of a logical function,
described as the "1" (asserted) and "0" (negated) levels. It should
be noted that these need not correspond to the "high" and "low"
physical (voltage) levels.

Monostable - Logical function (one shot) whose output is asserted for
a prescribed period of time upon "triggering" and then returns to the
unasserted state.

Open Collector - An output consisting of only a pull down transistor.
These may be physically attached to other open collector outputs to
perform additional logical functions and require external "pull-ups"
(current sources).

Physical Circuits - A physical package (integrated circuit) housing
one or more logical functions.

Pin - An input or output attachment to a physical circuit.

Engﬂnan )
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Pin Label (logical) - A label associated with input or output pin
describing the logical function of that input or output with respect
to the entire function.

Pin Label (physicasl) - A label describing the physical position
(location) of the pin on the physical circuit.

Recommended - These are optional, not required, items. In generzl,
recommendations should be followed for the sake of uniformity. The
recommendzations are indicated by the phrase "may be" or "should be."

Required - These are items that must be included unless waivered.
They are indicated by the phrases "must be,"™ or "shall be."

/™ Special Indicators - These are attachments to logic symbols that carry
specific functional meaning and clarify the overall function of the
symbol.

Transition - The change of an input or output from one logical level
to the other.

Tristate Qutput - An output that has, in addition to the two usual
logical levels, a third "off" (high impedance) state.

f"\

Uniform Shape - A symbol representing a function too complex to be
readily expressed by a distinctive shape. The symbol will be =z

rectangle and the logical function will be conveyed by the function
label.

Weighting - The assigning of relative powers to an input or output to

show the relative magnitude of the input with respect to the function

being performed. For example, a two decade decimal counter may have
’,\Kweights of 1, 2, 4, 8, 10, 20, 40, and 80.

Note

"Address" and "Select" are covered 1in
Table 7-2.
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1 INTRODUCTION

The following tables list all currently defined labels to be used in
cogstructing logic symbols according to DEC STD 056-2, and DEC STD
056-3.

Table 7-1 is a list of 2ll currently defined logic function labels

compiled according to the principasl portion of the label. Each
description contains the minimum set of modifiers for that class of
logic function labels. Modifiers enclosed in brackets [ 1 are
required where appropriate. All other mcdifiers are mandatory.
Variable portions of a modifier are shown in lower-case letters.

Table 7-2 lists the definitions of all authorized pin labels.
This section of DEC STD 056 is obsolete for new projects as of

01-Jul-1985. Until that time, either this section or section 5 may be
applied.

mnannan ;
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Table 7-1. Logic Function Labels

n X m FIFO

memory
n words of m bits FIFO

i i i
{ CLASS | LABEL | DESCRIPTION
i H i
] 1 1]
1 1 ]
i ADD i ADD ! 1-bit adder
5 i nB ADD ! n-bit adder
i H ]
3 ALU i ALU ! Arithmetic logic unit

1 [ ]
1 ] ]
i AMP i AMP { Amplifier
E E SENSE AMP i Sense amplifier
] ’ 1 ]
E CNTR i [/n]l [/m] [U/D] CNTR | Counter
i i CNTR i Binary counter
i i | (noncascading)
] i /n CNTR ! Modulo n counter
i i /n/m CNTR ! Modulo n modulo
H i ! m.cascade counter. "m"
t i | is most significant
i i /n U/D CNTR ! Modulo n up/down
a 3 | counter.

1

] ] )
i COMP i | ‘Comparator
i | nB COMP ! n-bit comparator
i | |
i DECODE \ from/to DECODE | Decoder, n to n+m lines
i | ! To convert data from one
| i ! number system to another.
i i | For example, an octal-to-
d i ! decimal decoder.
i | ! From/to:
i i ! BCD - Bed code
i i ! DEC - 1 of n lines
i i ! 7SEG- T-segment
i E E XS3G- XS-3 Gray
| ] 1
5 DSPLY i {7 SEG] [LED] DSPLY ! Display
1 ] 1
i DRIVER | DRIVER ! Logic to non-standard
i | ! level converter. It may
i ! label/DRIVER ! also be used as a
E | ! modifier to other labels.
? ! i
| ENCODE | From/to ENCODE ! Encoder, n+m to n lines
5 5 E (see DECODE for codes)
1 1 ]
i FIFO i | First in, first out
1 1 ]
] ] ]
| ' |
i | i
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Table 7T-1. Logic Function Labels (continued)
i i i
i CLASS i LABEL ! DESCRIPTION
]
: : :
i GEN i i Generator
i i LA CRY GEN | Look ahead carry
i i | generator
i i PAR CHK/GEN | Parity checker and
i i | generator
] ] ]
] ] ]
i LCH i i Latch
i i nB LCH | n=-bit latch
) 1 1
] 1 i
i MEMORY i none (see FIFO, ROM, |
: | RAM, PROM) :
1 ] []
1 ] ]
| MULT i | Multiplier
i | type RATE MULT | Rate multiplier
i i | type - BIN binary
] ] ]
I I I or
i i i DEC-decimal
] ] 1
! ] |
| MUX i | Multiplexer
: | [DATA] [CONTROL] MUX - |
] ] 1
] ] !
1 ' 1AM AR ! ]
| : !ggﬁgl n TO 1 MUX ! n lines to 1 line
E ; oo E multiplexer
] ] ]
] ! 1
| MIX | ! Alternate label for
i | | digital MUX
1 I [}
i 0ScC | i (Also see VCO)
i i 0SC | Oscillator
] ] 1
1 ] |
i PROM i n x m [(MULTI-PORT] | Programmable read-only-
i | [CHAR GEN] PROM | memory n words of m bits
I ] ]
] ] ]
i RAM i n X m (MULTI-PORT] RAM| Random access (R/W) memory
| | ! n words of m bits RAM
[} ] |
] ] |
i RCVR i RCVR i Receiver only
i i | when not representable
i d i by a simple gate.
i i DRIVER/RCVR | Driver/receiver
] ] ]
] 1 1
i REG i | Register
i i nB REG | n bit register
i i nB SHFT REG | n bit shift register
i i |

mugﬂnau )
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'S

Table 7-1. Logic Function Labels (continued)

1 [} 13
] ] ]
| CLASS | LABEL | DESCRIPTION
] 1
| | —|
i ROM ! n x m [MULTI-PORT] | Read-only memory
g { [CHAR GENI ROM | (see PROM)
1 I ]
i SYNC i SYNC ! Synchronizer
] ] ]
I 1 1
i TIMER i TIMER i Timer
] 1 1
'l ; ;
i UART i UART | Universal Asynchronous
i i | Receiver/Transmitter
] ] ]
[} I [}
i USART i USART { Universal Synchronous/
i i ! Asynchronous/Receiver/
i i | Transmitter
i USRT i USRT | Universal synchronous
i i | Receiver/Transmitter
. | 1 ]
/"»,rl 1 1
i VCO i VCO | Voltage controlled
i i ! oscillator
g i i
)
P

Eﬂgnuan ’
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Table 7-2. Pin Label Definitions

Inhibit inputs shall not be used. Use the corresponding (inverted,
complemented) enable input instead.

1 ] ]
; Mnemonic ; Definition ;
i i '
i A i Address Selector (special case of S for Memories) |
| AGND ! Analog ground i
i AvCC E Analog Vee. E
1 1 ]
1 BI i Blanking In (Digital Displays) i
i BO i Blanking Out (nonactive portion of Horizontal and |
i i Vertical scans) i
i BRWI { Borrow IN i
i BRWO { Borrow OUT i
i BU i Transceiver I/0 Pin (BUS) i
{ BUSY | Busy i
i C i Clock on simple flip-flops (implied edge trigger) |
i CG | Carry Generate Output !
i CKDN i Count Down Clock (implied edge trigger) i
i CKLD i Load Clock (clock preset inputs, implied edge i
| | trigger) P
i CKSF { Shift Clock. Clocks shifting function (implied edge:
i | trigger) : !
| CKUP | Count Up Clock (implied edge trigger) i
i CLK i Clock on complex symbols (implied edge trigger) i
i CLR i Clear (set to logical zero) bistable element or ‘
' | array (asynchronous) i
i COMP | Complement OQutputs (input) |
i CP | Carry Propagate Output i
| CRYI | Carry Input |
i CRYO i Carry Output (count has exceeded maximum) |
i CT i Count i
1 ] |
] ] ]
) | Data In |
i+ DEC EN i Decimal Enable i
i DEVEN i Even Parity In i
i DIN | Data In (on complex functions) |
i DODD | 0dd Parity In i
i DOUT i Data Out |
i DVLD i Data Valid i
i\ DWN | Down i
1 DX i Data to Transmit Input i
i DX=Y | Comparator input for X=Y |
i DX>Y | Comparator input for X greater than Y |
i DXKY i Comparator input for X less than Y i
i EN ! Enable |
i ENCLR | Clear Enable. Synchronous version of CLR i
E ENLD i Synchronous form of LD. Loads from preset inputs :
1 ]
} | ]

only when clocked

ﬂﬂﬂﬂnan .
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Table 7-2. Pin label Definitions (continued)

Mnemonic ; Definition
1 "
1
ENM | Memory Enable. Enables data transfers into and
i out of memory. Does not enable or disable outputs
i or inputs.
ENO { Outputs enable on tri-state or open collector
i outputs
ENRD i Read (synchronous)
ENSET ! Synchronous form of Set. Sets only when clocked
ENSFn->m { Enable shift into element whose relative value or
| uniqueness I.D. is "n," shifting toward element
i "m." Shifts when clocked
ENWR ! Write Enable (synchronous)
EOC i End of character
I
F { Output of non-bistable function. Function
| is apparent from symbol. Output is undefined
i when inputs are undefined.
F(A) - F(G) | T-segment display outputs
FC { Frequency controlling external capacitor pin
FEVEN | Even parity generator output )
FODD i 0dd Parity Generator Cutput
FR ! Frequency controlling external resistor pin
FSEL | Function Select
FX=Y | Comparator output for X=Y
FX>Y | Comparator output for X greater than Y
FX<Y | Comparator output for X less than Y
GND i Ground
1
1
J i J=input to J=-K flop
}
K E K input to J-K Flop
1
LCH | Latch (hold output values when true)
LCK ! Latch, then clock, on edge going false, if
| true data input occurred while LCK was true,
! controlled element ->true, otherwise controlled
| element-> false. Controlled element latched while
| LCK is true.
LD | Load, synonymous with WR but for devices other
! than memories (asynchronous)
LSB | Least significant BIT
]
I
M | Memory output on ROMS and RAMS (same as R)
MAX | Counter has hit maximum count.
MIN | Counter has hit minimum count.
MSB | Most significant BIT
|

1
i
1
1
]
i
1
1
1
}
]
1
]
!
1
1
1
|
]
1
1
1
1
1
1
1
1
!
1
1
]
!
|
|
1
|
1
1
1
I
1
|
!
I
!
|
1
1
]
|
|
I
]
1
1
i
|
I
|
1
|
i
!
|
]
|
1
!
|
|
|
I
1
|
|
I
1
|
!
|
1
|
!
t
|
|
1
|
|
!
|
|
|
!
|
I
1
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Table 7-2. Pin label Definitions (continued)

Function is not apparent from symbol. Qutput is
undefined when inputs are undefined.

i Menmonic i Definition

] 1 .

: i

i PARIN | Parity In

i PAROUT i Parity Out

E PE 5 Parity error

1 ]

i R | Register (bistable element) cutput on ceomplex

i i functions. Output retains its last well-defined
] i value. .

i RB | Ripple blanking input on digital displays

i RCV | Receive

! RD | Read (Asyncronous)

| RDY | Ready output

1 1

] ]

i S | Select (on complex functions)

i SET | Set bistable element or array to value

i i (implied value is element or array maximum)

i i (asynchronous)

i SINn i Shift input. Input at this pin shifts into the
i i element whose relative value or uniqueness ID

i i is "n."

i SOn | Shift .output. Output at this pin shifts out of
i | the element whose relative value or uniqueness ID
: : is I'n."

i SYNC i Synchronization

[} ]

[} ] .

i T | Toggle. Complement state of bistable element

] ]

1 I

i VCC 1 Constant voltage supplied to collector circuit
i | (see Note 1)

i VDD | Constant voltage supplied to drain (see Note 1)
i VEE | Constant voltage supplied to emitter (see Note 1)
y VSS | Constant voltage supplied to source (see Note 1)
] 1

1 1

i WR | Write (Asyncnronous)

i XMIT | Transmit

i [Xn] | Left and right brackets. Xn is not defined in this
E i table. Refer to DEC In-House Specification

i i

P Y | Output of non-bistable complex function.

] ]

] !

i i

i i

Note

These labels are commonly used to tag
voltages.
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