JIS XxD122 8L BM 4933608 0072853 & WM o

UDC 003.62 : 681.3.066

JAPANESE INDUSTRIAL STANDARD

Graphical Symbols for Binary
Logic Elements

JIS X 0122

Translated and Published

by

Japanese Standards Association

Documents
Printed in Japan aring 518
N proea— -

Mo

X 0F2gl document détails: JISX 0122 0


http://avadocuments2026.com/doc/jis-x-0122-0
http://avadocuments2026.com/doc/jis-x-0122-0

[JIS X*0122 86 WM 4933L08 0072854 T EM |

[

In the event of any doubt arising,
the original Standard in Japanese is to be final authority.

Documents

Document Sharing Hub

Copyright by the Japanese Industrial Standards
Fri Sepu0%id4d0EhR20kLails: JIS X 0122 0



http://avadocuments2026.com/doc/jis-x-0122-0
http://avadocuments2026.com/doc/jis-x-0122-0

| JIS X%D122 8k B 4933608 0072455 1 WM

-
X 0122-1986
Contents -
Page
1. Scope . ...... Ceesetiscenns e eeeresacttacseserestaaietaaaerssanns 1
2. Definitions ........ cieees S e bieetseesacsesacearestnaananasnns . 1
3. Form of Figure Symbols ......... Cedesaeeasenecerntensasarrananns 3
3.1 Construction of Figure Symbols ....... N ceres 3
3.2 Logic Agreement ............. eeteraeeraceas Ceerdecanennss 5
3.3 Basic Notation of Symbol Outlines ......viviiveiraccoonnnans .o 5
3.4 Combination of Symbol OUtHNES ...v.vevrereerenennnens Ceeene 6
4. Qualifying Symbols Related to Inputs; Outputs and Other
CoNNeECtioNS 1 .vivinrereeresnsteetseeseceansaarstasascnassacssnes 10
4.1 Negation, Logic Polarity and Dynamic Input ............ cesees 10
4.2 Internal Connection .......cccveauee Ceseeesessertsanasansns ve 12
4.3 Symbols inside the OUtlNe ....evvevvereneeenns. bereceienaan 13
4.4 Symbols of Nonlogical Connection and Bidirectional Signal ..... 31
5. Dependency Notation ......... eres e Ceeeeseteaannan e eenaes 32
5.1 Dependency Notation ........ciicivuivivenesennn. teerenteesaane 32
5,2 Types of DepenNdeNCY ....eveencnroacsnes Ceesnerassestacasans 34
5.3 AND Dependency (G-Dependency) ...eeceeseees e eae ceerenn 35
5.4 OR Dependency (V-DependenNCy) .....cvecevnesnransnenansans 37
5.5 Negate Dependency (N-Dependency) ......ccuiereevseenaeses K 38
5.6 Interconnection Dependency (Z-Dependency) .......c.ccecen. . 39
5.7 Contrdl Dependency (C-Dependency) ....eeeeeeceacrseenaes . 40
5.8 Set and Reset Dependency (S-and R-Dependency) .......... cee 42
5,9 Enable Dependency (EN-Dependency) .«v.ceivevenccnecnnesann 43
5.10 Mode Dependency (M-Dependency) .......... T veeee. 45
5.11 Address Dependency (A-Dependency) .......... tereeeseranns 48
5.12 Special Techniques Used in Dependency Notation Cresesnisans 51
5,12.1 Use of a Coder to Produce Affecting Inputs .......... - 51
5.12.2 Use of Bit Grouping to Produce Affecting Inputs ...... . b2
5.12.3 Use of Storage Operation to Produce Affecting Inputs 53
5.12.4 Order of Input Symbols .....cccviventeeeennes ciiena 53
5.12.5 Order of Output Symbols ....e0veevee.s. teenenas 55
6. Internal Qualii:ying Symbols of Logic Elements and Relevant
Examples ..iiciiennenn teseaa reresserateans N 57
6.1 Combinative Logic Elements ....... Cerans Cheeeerasaraana cesess BT
6.1.1 Internal Qualifying Symbols of Combinative Eleménts 57
6.1.2 Examples of Combinative Logic Elements ......ccv0vevuvn 61
6.1.3 Examples of Buffers, Drivers and Receivers ......,...... 65
- i -

Documents

Copyright by the Japanese Industrial Standards
Fri Sépul%id4nbnEdROkEails: JIS X 0122 0



http://avadocuments2026.com/doc/jis-x-0122-0
http://avadocuments2026.com/doc/jis-x-0122-0

[JIS X*0122 8L WM 4933L08 0072856 3 WM

X 0122-1986

Page

6.2 Elements with Hysteresis B T R Y
6.2.1 Internal Qualifying Symbols of Elements with Hysteresis .. 67
6.2.2 Examples of Elements with Hysteresis .......... v anes 68
6.3 Coders, Code Converters ..... A 1
6.3.1 Internal Qualifying SymbOIS ¢ veevuesnrsesennsirnsssesases 69
6.3.2 Examples of Code CONVErters ...civuiesvesssesssesocsaasse (1
6.4 Signal-Level Converters ...... T £

6.4.1 Internal Qualifying Symbols of Signal-Level Converters .. 75

6.4.2 Examples of Signal-Level Converters .......ccvsveeeeeen .. 16

6.5 Multiplexers and Demultiplexers .....ceceeveerscoeseansarees .78
6.5.1 Internal Qualifying Symbols of Multiplexers and

Demultiplexers «ciceeseaass 76

6.5.2 Examples of Multiplexers and Demultiplexers....... ceeaaen 77

6.6 Arithmetic Elements .....ceveeeesrtsncrsorsasssosnsnvsesoeses 19
6.6.1 Internal Qualifying Symbols of Arithmetic Elements ...... 79

6.6.2 Examples of Arithmetic Elements .........ce00eneeeunesse. 81
6.7 Delay ElementsS ...veevcevverasocasesnsssnsosanans 85
6.7.1 Internal Qualifying Symbols of Delay Elements ........... 85
6.8 Bistable Elements .......... et eeeeee ettt P 86
6.8.1 Internal Qualifying Symbols of Bistable Elements ....... 86
'6.8.2 Examples of Bistable Elements ............ eeeseavenaen e 87

6.8.3 Indication of Initial Value of Bistable Elements .......... 89
6.9 Monostable Elements ......ciiviiiiiiiiiiaiiiiiiiiiiiiiiieenes 90
6.9.1 Internal Qualifying Symbols of Monostable Elements ....... 90
6.9.2 Examples of Monostable Elements P *

6.10 Astable ElementsS ..coeeesorssscsorssassonssssarossssesesessosns 92

6.10.1 Internal Qualifying Symbols of Astable Elements ......... 92

6.10.2 Examples'of Astable Elements ....ccveeevavvsncrnssonns . 94

6.11 Shift Registers and Counters ......... Cheisacanacarentaseesse 95
6.11.1 Internal Qualifying Symbols of Shift Registers and

Counters Ciessareaeenas 95

6.11.2 Examples of Shift Registers and Counters ........ chenenes 96

6.12 Memories te st enssssenenns P (B §

6.12.1 Internal Qualifying Symbols of Memories .....eovevieeoeas 101

6.12.2 Example of Memories R R TR REEEE P X 1)
- -
Documents

Copyright by the Japanese Industrial Standards
Fri Sépul%d4u0EnROELails: JIS X 0122 0


http://avadocuments2026.com/doc/jis-x-0122-0
http://avadocuments2026.com/doc/jis-x-0122-0

UDC 003.62:681.3.056

JAPANESE INDUSTRIAL STANDARD J1IS

' ' Graphical Symbols for Binary Logic Elements X 0122-1986

1. Scope

This Japanese Industrial Standard specifies the graphical symbols which
denote binary logic functions and their uses.

2. Definitions
For the purposes of this Standard, the following definitions apply.

(1) Dbinary variable A variable having two different values either of
- which is adopted.

(2) binary logic element An element of which input and output represent
binary variable and output is specified by the logic function of input
(as special cases, time relation, threshold logic function and amplifica-
’ tion operation are included). However, the element in this Standard
gl shall represent a unit of logic circuit fulfilling a basic logic funciton,
and shall be denoted normally by a symbol outline (refer to example 1)
-or connected symbol frames of plural numbers.

' (3) combined logic element A logic element whose output value at an
arbitrary time is determined only by the input value at that time.

(4) sequential logic element A logic element whose input value at an
arbitrary time is determined by its input value and the internal state
of the element. Its internal state is determined by the input value
and the internal state just before that.

(5) logic state A condition corresponding to the two values of binary

' variable. The logic state shall be represented by two different symbols,
generally the symbols 0 and 1, and called a logic state 0 and logic state
1 or simply state 0 and state 1, respectively.

' - (6) internal logic state A logic state of input or output to be obtained
' . within the symbol outline. Unless confusing, it shall be called simply
an internal state (refer to example 1).

Example 1:

Symbol outline

/— k / External logic state

External : :
T eate \ or logic level
or logic level Internal logic state

Applicable Standard:
JIS C 0301-Graphic Symbols for Electrical Apparatus
. Corresponding International Standard:

IEC Publication 617-12-Graphical symbols for diagrams Part 12:
Binary logic elements
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(7) external logic state A logic state of input or output to be obtained ‘
outside the symbol outline. Unless confusing, it shall be called
simply an external state (refer to example 1).

(8) logic level A physical quantity corresponding to two logic states
obtained by a binary variable. This is expressed generally with the
symbols of H and L. H is used to denote a logic level with a compara-
tively larger value and L is used to denote a logic level with
a comparatively small value. ‘

(9) positive logic A logic to make the state 1 of binary variable corre-
spond to the logic level of a larger value (H level), and to make the
state 0 to that of a smaller value (L level) (refer to Example 2).

Example 2: Positive logic

UO”

(10) negative logic A logic to make the state 1 of binarir variable corre-
spond to the logic level of a smaller value (L level), and to make the
state 0 to that of a larger value (H level) (refer to Example 3).

Example 3: Negative logic

"O"

u]u

(11) dependency notation A means of denoting the relationship between
inputs and inputs, outputs and outputs, or inputs and outputs, without Y
actually showing any interconnection of circuits composed of plural logic C
elements in the symbol outline (refer to 5.1.).

(12) affecting input Input affectigh other inputs or outputs following
the dependency notations (refer to 5.1).

(13) affecting output Output affecting other inputs or outputs following the
dependency notations (refer to 5.1).

(14) affected input Input affected by the dependency notation (refer to
5.1). , ‘

(15) affected output Output affected by the dependency notation (refer
to 5.1).
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. 3. Form of Figure Symbols

3.1 Construction of Figure Symbols Figure symbols of binary logic element
are constructed as follows (refer to Example 1).

Example 1. Symbol Construction

3 Preferred position for the
Symbol outhne\ l__general qualifying symbol(?)

¥ ok
(—— x| % () * | % A
Input lines ﬁ —_ * * K * | &k —— > Output lines
(— %[ % * *—J

Alternative position for the
general qualifying symbol(?),(3)

Notes (1) The single asterisk (*) denotes possible positions for qualifying
symbols relating to inputs and outputs.

(2) If and only if the function of an element is completely deter-
mined by the qualifying symbols associated with its inputs
and /or outputs, no general qualifying symbols is needed.

(3) Prefered position for the general qualifying symbol is
at the upper position in the symbol ocutline, but under certain
, circumstances its position may be in the center.

(1) Symbol Outlines A symbol representing binary logic elements,
generally rectangles (refer to 3.3). However,t he size of symbols or
the ratio of length and breadth may be arbitrary.

) (2) Qualifying Symbols A symbol denoting the operating function of
binary logic elements and consisting of the follwoing 3 kinds:

(a) A general qualifying symbol denoting the relation between the logic
states of input and output of binary logic elements.

(b) An input qualifying symbol denoting the relation between the external
and internal logic states of input.

(¢) An output qualifying symbol denoting the relation between the
internal and external logic states of output. :

7 Unless confusing, (b) and (c¢) are generically called input
Q and output qualifying symbols,
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(3) Input and Output Lines  Symbols denoting the input and output of O
signals, and indicated at both sides of left and right or upper and
lower sides of the symbol outlines (refer to example 2).
The directions of signal flow on the input and output lines are from
left to right or from up to down as a rule. In case the direction of
signal flow is uncertain, it shall be shown by arrowheads written
on the information transmission lines. However, those arrow marks
most not be positioned next to the symbol outlines (refer to Example 3).

Example 2. Input and Output Lines

Input line

A

Input J Output

line line c

|
Output line

Example 3. Direction of Signal Flow

(4) Additional Information Where it is necessary to add additional infor- . ‘
mation, such as types or locations of logic elements, the following
rules shall apply.

(a) To add information not specified by this Standard in relation to
specific inputs (outputs), they shall be put in brackets, and
the positions are adjacent to the related inputs (outputs) and
in back (front) of their input (output) qualifying symbols -
(refer to symbol number 6-12-7). -

(b) Additional information related to general logic functions of
elements may be indicated in brackets in the symbol outline.

Remark: Although for the sole purpose of distinguishing the input
and the output, small letters of alphabet or numerals
are conventionally prefixed to the outside of symbol
outline, they are not part of the symbols specified in
this Standard.
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3.2 Logic Agreement In using binary logic, the logic agreements. which
specify the correspondence between logic states and logic levels shall conform
to either of the following.

(1) Single Logic Agreement The logic agreement for all inputs and

. outputs in the logic figure shall be either of positive logic or
negative logic. Unless particularly specified, it shall be positive
logie.

In the single logic agreement, as occasion demands, the logic
negation (refer to symbol numbers 4-1-1 and 4-1-2) may be used,
but the logic polarity indicator (refer to symbol numbers 4-1-3 to
4-1-6) shall not used.

(2) Logic Polarity Agreement The input or output which makes the
Iogic level L correspond to state 1 is indicated accompanied by the
logic polarity indicator. In case either the input or the output is
not marked with the logic polarity indicator, it shall be assumed that
Q the the state 1 is made to correspond to the logic level H." In the
- logic polarity agreement, the logic negator shall not be used.
However, the case of internal connection is omitted (refer to 4.1).

3.3 Basic Notation of Symbol Outlines Basic notation of symbol outlines shall
be as given in Table 1.

Table 1. Basic Notation of Symbol Outlines

Symbol No. Symbol Description . Meaning
3-3-1 Element outline (square shown)
(12-05-01) [refer to 3.1 (1)}
3-3-9 ' Common control block outline
. (12-05-02) [refer to 3.4 (5) to (8)]
b |
. | |
3-3-3 Common output element outline
.€12-05-03) [refer to 3.4 (9) to (11)]
Remark: Numerals in ( ) in the symbol number column denote the symbol
Q numbers given in IEC 617-12.
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3.4 Combination of Symbol Outlines The outlines of the associated element é
groups may be joined in one sum or embedded inside other symbol outlines.
However, in this case, the following rules shall be observed.

(1) There is no logic connection between elements when the line common
to their outlines is in the direction of signal flow (refer to Example 1).
However, this rule does not necessarily apply to those arrays in
which there exist two or more directions of signal flow, e.g. symbols,
indicated by a common control block or a common output element, and
a dependency notation.

v

Example 1:

|-

[

=T T—]

||
=

(2) There is at least one logic connection if the line common to two outlines
is perpendicular to the direction of signal flow (refer to Example 2).

~ Example 2:

i

==

T

=

=

m
]
*
=]

*%

==

o

Remark: Each asterisk denotes a position for input and
output qualifying symbol.

(3) Each connection can be shown by the presence of qualify symbols at
one or both sides of the common line, If confusion can arise about
the number of logic connections, use can be made of the internal
connection symbol (refer to symbol No, 4-2-1) ( refer to Example 2).

(4) If no indications are shown on either side of the common line, it

is assumed that there exists only one logic connection (refer to
Example 2).
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. (5) In the array of symbol outlines, if the input (output) is common to
some or all elements of the array, it is called a common input
(output). The common input and output may be indicated in
conjunction with the common control block, and as occasion needs,
shall be labeled appropriately [refer to 3.4 (11)].

. (6) If an input shown at a common control block is an affecting input in
the sense of dependency notation (refer to 5.1), it is connected as an
input only to those elements of the array in which its identifying
number appears.

(7) If an input shown at a common control block is not an affecting
input in the sense of dependency notation, it is an.input common to,
or affecting, all elements of the array (refer to Example 3).

Example 3:
a — - a |
Q L\ C b
) - | B
= c —
C D — i
d — — d —

(8) The common control block is placed on one end of an array of related
elements (refer to Example 4).

Unless indicated otherwise, the element next to the common control
block is assumed to be the lowest order element.

Example 4:

(9) A common output, depending on all elements of the array, can be
shown as the output of a common output element.

(10) In the case where any array element has more than one output, the
common output element may be used only if those outputs always
have identical internal logic states. There is one internal connection
from each of the elements to the common output element and these shall
not be shown. In addition, the common output element may have other
inputs and they must be explicitly shown. The function of the common
output element shall be indicated (refer to Example 5).

Documents

Copyright by the Japanese Industrial Standards
Fri Sépul%d4u0nEB1R0kLails: JIS X 0122 0



http://avadocuments2026.com/doc/jis-x-0122-0
http://avadocuments2026.com/doc/jis-x-0122-0

| JIS X%0122 8k WW 4933608 DO728LY 2 MM

8
X 0122-1986

(11) The position of a common output element shall be as follows:

(a) At the end of the array, or if the common control block exists, in its-
diametrically opposite position or inside the common control block
(refer to Examples 5, 6 and 8).

Example 5:

— b
— —b
— c
——— — C —
O-d ~
a— —e — 1 ©O—d
a [ ° '
Example 6:
L '
(b) Where it is appropriate to show an array of common output elements, L
the double line need be shown only once. (refer to Example 7). ‘

Exmaple 7:

Array with two common output elements
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(¢) Inside the common control block (refer to Example 8)

Example 8:

Array with common output element
inside the common control block

(1) For an array of elements consisting of successive identical elements,
it may be sufficient to show the internal qualifying symbol in only
the first of the successive elements, provided that no confusion
can arise (refer to Examples 9 to 11).

Example 9:

*

¥ *¥| *| *

Array with successive identical
elements

Remark: * The mark denotes the internal function.

Example 10:

*ka

*b

%ka

%ka

*b

*b

kb

Array of two successive groups of
elements

Remark: *a and *b denote the internal functions.

Example 11:

*%a |—

Copyright by the Japanese Industrial Standards
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*b f—

%ka

kb

*a

*b

*a

#b

*a

*b

—  Array of two interlaced groups of
— elements

— Remark: *a and *b denote the internal
— functions.
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(13) In the case that the input and output qualifying symbols appear inside 0
the symbol outlines of array elements, it may be sufficient to show the
input and output qualifying symbols in only the first of the element
symbol outlines or the element symbol outline next to the common
control block, provided that no confusion can arise (refer to Examples
12 and 13). In this case, it is assumed that the identifying numbers
of affecting inputs (outputs) and affected inputs (outputs) are
different for each array element, respectively. (refer to 5.1).

Example 12;

-—%a ' — *a
— %b — *b
— — %a
— ' — *b
— — *a
— — *b

4 - ek ®
—_ — *%b

Remark: *a, *b, and *c indicate the
input and output functions,

1 C 1 I

—{%a b¥}— —*a bx}—
— [ = —{xa b¥|—
— —%a bx|—

n

Example 13:

Remark: *a and #*b indicate the input
and output functions.

4. Qualifying Symbols Related to Inputs, Outputs and Other Connections ‘

4.1 Negation, Logic Polarity and Dynamic Input Negation, logic polarity
and dynamic input are the qualifying symbols representing the relations
between internal and external logic states or between internal logic state and
external logic level as shown in Table 2.

If none of the symbols specified in this section are shown, the internal
logic 1-state corresponds with either of the following.

(1) The external logic 1-state in a diagram of single logic rule.

(2) The logic H-level in a diagram using the symbol for logic polarity.
In the latter diagram, external logic states do not exist.

The symbols for logic negation and logic polarity shall not be used
together on the same diagram, except when internal connections with
logic negation are to be shown on diagrams using the symbol for logic
polarity (refer to symbols 4-2-2 and 4-2-4).

®
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Table 2. Logic Negation, Logic Polarity Indicator and Dynamic Input

Symbol No. Symbol Description . Meaning
4-1-1
(12-07-01) _ Logic negation, shown at an input
T Logic negation, shown at an output
4-1-2 R The internal 1-state corresponds with the
(12-07-02) external 0-state.
Note: The connecting line may extend
—_— through the circle.
4-1-3 —— Logic polarity, shown at an input
(12-07-03) Polarity indicator, shown at an input
4-1-4 _ Logic polérity, shown at an output
(12-07-04) Polarity indicator, shown at an output
~N
—— ]
. . shown at an input in the
4-1-5 —_ Logic polarity } case of si
_an : el ' signal flow from

(12-07-05) Polarity indicator right to left

, o . s shown at an output in
41;"37 05 ' %Oigm.tpd.al;?y top] the case of signal flow
(12-07-05) olarity Indicator ™ pnom right to left

_ The internall-state corresponds with the
L-level on the connecting line.
4-1-7 Dynamic input
(12-07-07) T ) .
-> The (transitory) internal 1-state corre-

sponds with the transition from the external
0-state to the external 1-state. At all
other times, the internal logic state is 0.

On diagrams using the symbol for logic
polarity the (transitory) internal 1l-state
corresponds with the transition from the L-
level to the H-level on the connecting line.
At all other times, the internal logic state
is 0. '
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Table 2 (Continued) ‘
Symbel No. Symbol Description. Meaning
4-1-8 - Dynamic input with logic negation
(12-07-08) ,
. The (transitory) internal l-state corre-
. sponds with the transition from the
external 1-state to the external 0-state.
At all other times the internal logic state
is 0.
4-1-9 —— Dynamic input with polarity indicator
(12-07-08)
. The (transitory) internal 1-state corre-
sponds with the transition from the H-level
- to the L-level on the connecting line.
At all other times, the internal logic X
state is 0. C

elements.

are combined.

Table 3.

4,2 Internal Connection The symbols in this section define the relationships
between internal logic states at internal connections as shown in Table 3.

Remark: An internal conneciton is a connection within a logic element.
It is useful to be able to symbolize such a connection in order
to show the logic relationships between elements whose outlines
In many applications, it is also convenient to use
the symbols in this section to show the function of complex
In such cases, dependency notation should be used
to define the effects of any internal inputs or outputs.

Internal Connection

" Symbol No,

Symbol

Description + Meaning

4-2-1
(12-08-01)

Internal connection

The internal 1-state [ 0-state] of the input '
of the element on the right corresponds

with the internal 1-state [ 0-state] of the

output of the element on the left.

Remark: This symbol may be omitted if
no confusion can arise [refer to
also 3.4 (3)1.

4-2-2
(12-08-02)

Internal connection with negation

The internal 1-state [ 0-state] of the
element on the right corresponds with the
internal 0-state [ 1l-state] of the output of
the element on the left.

Remark: The vertical line may extend
through the circle.
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X 0122-1986

3 (Continued)

Symbol No.

Symbol

Description - Meaning

4-2-3
(12-08-03)

Internal connection with dynamic character

The (transitory) internal 1-state of the
input of the element on the right corre-
sponds with the transition from the
internal 0-state to the internal 1-state of
the output of the element on the left. At
all other times, the internal logic state of
the input of the element on the right is 0.

4-2-4
(12-08-04)

Internal conneciton with negation and
dynamic character

The (transitory) internal 1-state of the
input of the element on the right
corresponds with the transition from

the internal 1-state to the internal 0-state
of the output of the element on the left.

At all other times, the internal logic state

of the input of the element on the right is 0.

4-2-5
(12-08-05)

Internal input (virtual input)

This input always stands at its internal
1-state unless it is affected by a dependency
relationship that has an overriding or modi-
fying effect (refer to symbols 6-8-12 and
6-11-5).

Remarks 1. Internal inputs and outputs have
internal logic states only.

2, Symbols of Section 4.1 shall not
be applied to internal inputs and
outputs, except symbol 4-1-7.

4-2-6
(12-08-06)

Internal output (virtual output)

The effect of this output on an internal
input to which it is connected must be
indicated by dependency notation.

Remark: The remarks 1 and 2 with symbol

4-2-5 apply.

4,3 Symbols inside the Outline

Symbols inside the outline is qualifying

symbols to be used inside the outline to specify the input-output characteristic

or the function as shown in Table 4.

If two or more inputs have the same

qualifying symbols for the function, they are assumed to stand in an
OR-relation, except in the case of bi-threshold and extension inputs (refer to
symbols 4-3-2 and 4-3-10) where the relationship should be appropriately

indicated.
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Remarks 1.

idIS X*IEI]:E'E‘ b MR 4933604 0072670 & -

The symbols in 4-3-14 to 4-3-28 do not indicate dynamic
characteristics. If the inputs have the input dynamic
characteristics, the symbols in 4-1-7 should be used in
addition (Example: refer to symbol 6-10-6).

The internal logic states of these elements are determined by
external logic states or external logic levels, and may be
affected by other inputs (for example, Cm 1nput)

Symbols 4-3-34 to 4-3-45 may be accompanied by numerals
representing weight. When the weight is power of 2,
only the exponent may be indicated.

Table 4. Symbols Inside Outlines

“Symbol No.

Symbol ' Deécription . Meaning

4-3-1
(12-09-01)

Postponed Output

This symbol indicates that, in a sequential
L logic element and the like, the change of

the internal state of this output is postponed
until the input signal which initiates the
change returns to its initial external logic
state or logic level (in case the input is
inter-connected, until the output of the
first internal log'lc element returns to the
first internal state again). ‘
(For example, the pulse trigger bistable
element). So long as the internal stage of
this input remains 1, the internal states of
all affecting and affected inputs related to
that input shall not be changed. When these
inputs change, correct outputs cannot be
assured.

Remarks 1, Where only one specific output
is to be postponed, the identify-
ing symbols or numbers (both, if
necessary) shall be prefixed to
these symbols (refer to symbol
6-11-16). And if none
are prefixed, the output related
to each input of -+, <+, +, - and
T and the output related to Cm
input and Gm output (refer to
symbols 5-7-1 and 5.7.2)
are postponed.

2. To avoid confusion with other
symbols (for example, the figure
7) , the symbol shall be two lines
of equal length at nght angles
with each other,

3. For the applicaiton of this symbol
and additional explanation, see
6.8.

c
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Table 4 (Continued)

Symbol No.

Symbol Description - Meaning
4-3-1 Example 1: In a diagram of the single logic
(12-09-01) rules }
—_——T | The internal state
_____ changes when the
input changes from
_____ its external 1-state to
1—  its external 0-state.
_____ The internal state
L changes when the
————— input changes from
_____ its external o-state to
_(1% q|—  its external 1-state.
Example 2: In a diagram of the polarity
logic rules
_ t— The internal state
______ changes when the
input changes from its
[T T ] H-level to its L-level.
—] T
______ The internal state
N | changes when the
input changes from its
R — L-level to its H-level.
AB% |
4-3-2 —— Bi-threshold Input or Input with Hysteresis
(12-09-02) i This symbol indicates that the internal state

of input maintains 1, from that the external
signal level of input exceeds the first
threshold value V1, and returns to the
second threshold value V2,

Remarks 1. V1 shall be more positive
(negative) than V2 when used
in a diagram of the positive
(negative) single logic rule or
polarity logic rule.

2. When the logic negator or logic
polarity indicator is indicated,
the relationship between V1 and
V2 is reversed.
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Table 4 (Contihued) é
Symbol No. Symbol Discription - Meahing |
- 4-3-2 Remarks 3. When this symbol is used with
(12-09-02) other symbols, this symbol shall
be indicated at the nearest posi-
tion of the input line.
4, Refer to symbol 6-2-1 for the
detail and application of
this symbol.
4-3-3 — Open-circuit Output
(12-09-03) . . s \
This symbol indicates that either one of the
¢ internal logic states (1 and 0) of output
— corresponds with an external high-impedance
condition, and also the possibility of distri- )
buted connection (refer to symbol é
6-1-13).
In the output circuit of this symbol, an
externally connected load (or internal resist-
ance of other elements) shall be required.
Remarks 1. This symbol shall be drawn
adjacent to the output line,
! except when using the bit-
grouping symbol (symbol 12-09-
25) in the manner defined in
Section 25, where an alternative
position is permitted.
2, Although this symbol is shown
inside the outline, it refers to
external states and levels only.
3. If it is necessary to indicate
which logic level is the one with .
the low impedance, use can be ‘
made of symbol 4-3-4 or 4-3-5.
Example: Open collector, open emitter,
open drain, opeh source.
4-3-4 —_ Open-circuit Output (H-Type)
(12-09-04) Thi s
> s symbol indicates that the output
produces either the external high impedance
—_— state or relatively low impedance H-level
(Example: refer to symbol 6-1-18).
Remarks 1. Remarks:!l and 2 in symbol 4-3-3
apply.
2. The meaning of this symbol is
not altered by the presence of
a logic negation or logic polarity
indicator. .y
Example: PNP open collector, NPN open 0
emitter, P channel open drain, N
channel open source.
Documents
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Q Table 4 (Continued)
Symbol No. Symbol ' Discription * Meaning
4-3-5 _ Open-circuit Output (L-type)
(12-09-05)
< This symbol indicates that the output

produces either the external high impedance
state or relatively low impedance I, level
(Example: symbol 6-1-17)

Remark: Remarks 1 and 2 in symbol
4-3-3, and Remark 2 in symbol in
symbol 4-3-4 apply.

Example: NPN open collector, PNP open
emitter, N channel open drain,
P channel open source.

. 4-3-6 —_— Passive-pull-down OQutput
(12-09-06)

o Similar to symbol 4-3-4, this symbol
indicates that the output produces either the
external high impedance state or relatively
low impedance H level and the possibility

of distributed connection. However, the
output circuit of this symbol requires no
external load.

Remarks 1. This symbol shall be indicated
approaching the output lines.
However, if the bit grouping
symbol (refer to symbol 4-3-26) is
used with the method specified in
5.12.2, this symbol may be
indicated at other positions.

e 2. The meaning of this symbol does
’ not change even if there exists a
- logic negator or polarity indicator.

4-3-7 - Passive-pull-up Output
(12-09-07)

© Similar to symbol 4-3-4, this symbol
indicates that the output produces either the
external high impedance state or relatively
low impedance L level, and the possibility of
distributed connection. However, the output
circuit of this symbol does not require
external lead.

Remark: Remarks 1 and 2 in 4,3.6 apply.
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Table 4 (Continued) ‘
Symbol No. Symbol Discription. Meaning
4-3-8 —_— 3-state Output
(12-09-08) ' - :
v This symbol indicates to have a third
L external high impedance state, having no
logic significance, except 2 logic states.
(Example: refer to symbol 6-1-32).
Remark: This symbol shall be indicated
approaching the output lines,
However, if the bit grouping
symbol (symbol 4-3-26) is used
with the method specified in 5.12.2,
this symbol may be indicated at
other positions,
4-3-9 S Output with Special Amplification ' 6
> This symbol emphasizes amplification function
and indicates the direction of signal flow.
- In 6.1,3 a using example for an element as
a general qualifying symbol is given.
Remarks 1. This symbol shall be indicated
approaching the output lines.
However, if the bit grouping
signal (symbol 4-33-6) is used
with the method specified in
5.12,2, the symbol may be
~ indicated at other positions.
2. When this symbol is.used with
symbols 4-3-3 to 4-3-8,
those symbols shall be indicated
more approaching the output ]
line than the amplication symbol. ‘
4-3-10 —— Extension Input
(12-09-09) ) ,
E This symbol indicates an input connected
with the output of extension element (refer
- to symbol 4-3-11).
Remark: A description representing the
relation between external logic
state and external logic level is
not applies to the extended input
and output.
4-3-11 —— Extender Output
(12-09-10) ’ '
E This symbol indicates the output connected
] to the extension input of other elements.
Remark: The remark in symbol 4-3-10 ,
applies. '
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X J Table 4 (Continued)

Symbol No, Symbol Discription . Meaning

4-3-~12 _ Enable Input |

(12-09-11) ' i

EN This symbol indicates that if this input

stands at its internal 1-state all outputs
stand at their internal logic states defined

. by other symbols and have effects defined
by other symbols on elements or distributed
elements that may be connected to the
outputs (refer to examples 1 to 3).

When the internal state of input is 0, each

output state is as follows:

(1) Open-circuit Output (Symbols 4-3-3 to
4-3-5) External high impedance states.

, (2) Pull-down Output L-levels of high
impedance.

(3) Pull-up Output H-levels of high
impedance,

(4) 3-state Output Internal logic states
and external high impedance states
defined by other symbols.

(5) Other Outputs Internal states 0.

Remark: This input only affects outputs
shown as external outputs. If it
is an input of an element having an
internal connection indicated by

s one of the symbols 4-2-1 to 4-2-4,

it is also an input of internally

. connected element (including the

case that the remark in symbol

4-2-1 can be applied). If confusion

can arise, the enable dependency

as defined in 5.9 may be used

(refer to examples 1 to 3).

Example 1.
% ® |
#
EN
%k %k |
—1EN f— EN
—_— * -
. ENI 1
Documents
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Table 4 (Continued)
Symbol No, Symbol Discription . Meaning
4-3-12 Example 2:
(12-09-11) .
—en _** =
1 fr—
¥ g *
— 11—
N e B
%4
L —en I
= T* 11—
= =1
Example 3:
% * =
—EN —1EN1
| r = .| C
® *
] T
I .
4-3-13 - D-input )
(12-09-12) D This symbol indicates that the internal
logic state of the D-input is stored by
— the element (refer to symbol 6-8-2).
Remark: The internal logic state of this
input is always subject to an
affecting input or output.
4-3-14 —— J-input
(12-09-13) '
J This symbol indicates that when this input
takes on its internal 1-state, a 1 is stored
- by the bistable element.
When the input stands at its internal 0-state,
it has no effect on the element.
4-3-15 _ K-input
(12-09-14) :
K This symbol indicates that when this input
takes on its internal 1-state, a 0 is stored
- by the bistable element.
When the input stands at its internal 0-state,
it has not effect on the element.
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(Continued)

Symbol No.

Symbol

‘Discription . Meaning

4-3-15
(12-09-14)

Each occurrence of the combination J = K =
1 causes a single change of the internal
state of the output to its complement.

Remark: This symbol does not indicate
dynamic inputs (refer to Remark 1
of 4.3).

4-3-16
(12-09-15)

4-3-17
(12-09-16)

R-input

This symbol indicates that when this input
takes on its internal 1-state, a 0 is stored
by the bistable element.

When the input stands at its internal 0-state,
it has no effect on the element.

S-input

This symbol indicates that when this input
takes on its internal 1-state, a 1 is stored
by the bistable element.

When the input stands at its internal 0-state,
it has no effect on the element,

The effect of the combination R =8 = 1is
not specified by the symbol; this effect may
be indicated by means of SET-/RESET-
dipendency (refer to 5.8).

Remark: This symbol does not indicate
dynamic inputs (refer to Remark 1
of 4.3).

4-3-18
(12-09-17)

T-input

This symbol indicates that each time this
input takes on its internal 1-state, a single
change of the internal state of the output to
its complement takes place.

When the input stands at its internal 0-state,
it has no effect on the element.

Remark: This symbol does not indicate
dynamic inputs (refer to Remark 1
of 4.3).

4-3-19
(12-09-18)

Shifting Input, Left to Right or Top to Bottom

This symbol indicates that each time this
input takes on its internal 1-state, the
information contained in the register element
will be shifted once = positions from left to
right or from top to bottom, depending on
the orientation of the symbol for the element.
When the input stands at its internal 0-

state, it has no effect on the element.

bopyright by the Jépamese Industrial Standards
Fri Sépul%id4n8ehR0ktails: JIS X 0122 0

Documents



http://avadocuments2026.com/doc/jis-x-0122-0
http://avadocuments2026.com/doc/jis-x-0122-0

22
X 0122-1986

EWJ;; X¥0122 8k WM 4933L0& 0072878 2 WM

Table 4 (Continued)

Syinbol No. Symbol

Discription « Me aning‘ _

4-3-19
(12-09-18)

Remarks 1. This symbol does not indicate
dynamice inputs.

2. "m" shall be replaced by the
relevant value. If m=1,
the 1 may be omitted.

4-3-20 Jp—
(12-09-19)

Shifting Input, Right to Left or Bottom
to Top

This symbol indicates that each time this
input takes on its internal 1-state, the
information contained in the element will
be shifted once "m" positions from right .
to left or from bottom to top, depending
on the orientation of the symbol for the
element.,

When the input stands at its internal
0-state, it has no effect on the element.

Remarks 1. This symbol does not indicate
dynamic inputs (refer to
Remark 1 in 4.3).
2. "m" ghall be replaced by the
relevant value, If m=1
the 1 may be omitted.

4-3-21 —
(12-09-20) |-

Counting-up Input

This symbol indicates that each time this
input takes on its internal 1-state, the

count of the element is increased once by

'm units,

When the input stands at its internal 0-state,
it has not effect on the element.

Remarks 1. This symbol does not indicate
dynamic inputs (refer to
Remark 1in 4.3).

2. "m" shall be replaced by the
relevant value. If m=1,
the 1 may be omitted.

4-3-22 7 —
(12-09-21)

i

Countmg down Input

This symbol indicates that each time this
input takes on its internal 1-state, the

count of the element is decreased once by

m units,

When the input stands at its internal 0 -state,
it has no effect on the element.

Remarks 1. This symbol does not indicate
dynamic 1nputs (refer to
Remark 1in 4.3).
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Table 4 (Continued)

Symbol No.

Symbol

Description . Meaning

4-3-22
(12-09-21)

Remark 2. "m" shall be replaced by
the relevent value. If m
=1, the 1 may be omitted.

4-3-23
(12-09-22)

Query Input of an Associative

| Memory/Interrogatic Input of an

Associative Memory

This symbol indicates that if this
input takes on its internal 1-state, an
interrogation of the content of the
element takes place.

If the input stands at its internal 0-
state, it has no effect on the element.

Remark: This symbol does not indicate
dynamic inputs (refer to
Remark 1 in 4.3).

4-3-24
(12-09-23)

Compare Output of an Associative/
Match Output of an Associative Memory

This symbol indicates that the internal
1-state at this output indicates a match
between the contents of associative
memory and query input.

4-3-25
(12-09-24)

Bit Grouping for Multibit Input

This symbol indicates that inputs
grouped by this symbol produce a
number that is the sum of the inputs
standing at their internal 1-states,
The individual inputs shall be shown
in ascending or descending order by
weight.

The sum represents any of the follow-
ing:

(1) Operahd of arithmetic operation

(2) Identifying number in the sense of
dependency notation (5.12.2).

(3) A value to become the content of
the element.

"m, ... m" shall be replaced

by the decimal equivalents of the
actual weights. If all weights are
powers of 2, "m., ... m" may be
replaced by the exponents of the
powers of 2 (refer to Examples).
Labels between ", " and " m« " may
be omitted to the extent that no con-

_fusion can arise. __Documents
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Table 4 (Continued) | é .

Symbol No. Symbol Description . Meaning

4-3-25 - "%" must be replaced by any of
(12-09-24) the following:

(1) An appropriate indication of the
operand of arithmetic operatlon
(e. g. Por Q) .

(2) An appropriate indication in the
sense of dependency notation,

(3) CT (Content value of elements) '
(refer to.symbol 4-3-46).

Example 1: ' ‘

© Example 2:

7 128

4-3-26 ——— Bit Grouping for Multibit Output
(12-09-25) m

me

This symbol indicates that the outputs
grouped by this symbol represent a
number that is the sum of the individual
weights of the outputs standing at

My their internal 1-states. The individual
_ outputs shall be shown in ascending or
descending order by weight.

The sum represents any of the follow-
ing'

(1) The value of results of arithmetic
operatlon

(2) The value of contents of the
element.
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(Continued)

Symbol No. Symbol

Description + Meaning

4-3-26
(12-09-25)

"m,, - m" shall be replaced by the decimal
equivalents of the actual weights. If all
weights are powers of 2, "m, m" may be
replaced by the exponents of the powers of
2. Labels between = and m. may be omitted
to the extent that no confusion can arise
(refer to example).

"x" must be replaced by any of the follow-
ing:

(1) An appropriate indication of the
operand of arithmetic operation

(2) CT (Content value of elements) (refer
to symbol 4-3-47).

Example:

21— 4 |—

¥ 4 16—

n
*
A

| 6f— 64—

4-3-27 1 —
(12-09-26) |

Operand Input (Pm—Input Shown)

This symbol indicates the input which re-
presents one bit of an operand in the
arithmetic operation.

Remarks 1. "#»" shall be replaced by appro-
priate numerals. If the weights
of all inputs are powers of 2, at
each input "m" may be replaced
by the exponent.

2. If an operand consists of two or
more bits, the bit grouping sym-
bol (symbol 4-3-25) may be used.

3. Preferred letters for operands
are P and Q.

If these letters are not suitable
or if more than two operands
are involved, other characters
may be used providing no con-
fusion can arise,

4-3-28 -
(12-09-27)

Greater-than Input of a Magnitude Compara-
tor '

This symbol indicates a direction to put in
the >(greater than) output of former stage
as the input of comparators (Example: refer
to symbol 6-6-16),
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Table 4 (Continued)

Symbol No.

Symbol

Description + Meaning

4-3-28
(12-09-27)

Remarks 1. Symbols 4-3-28 to 4-3-30 may
be combined such as 2> -
(or 2), < (or 2), Z.

2. This symbol shall not be repre-
sented adjacent to symbol
outlines for fear of confusion.

4-3-29
(12-09-28)

Less-than Input of a Magnitude Comparator

This symbol indicates putting in the <(less
than) output of former stage in the compara-
tor (example: refer to symbol 6-6-16),

Remark: Remark 1 of 4-3-28 applies,

4-3-30
"(12-09-29)

Equal Input of a Magnitude Comparator

This symbol indicates putting in the =
(equal) output of former stage in the com-
parator (example: refer to 6-6-16).

Remark: Remark ‘1 in symbol 4-3-28 applies;

4-3-31
(12-09-30)

Greater- than Output of a Magnitude
Comparator

This symbol indicates the > (greater than)
output of the comparator. When the value
of operand "#*" is greater than that of "*,",
the internal state of output becomes 1.

Remarks 1: "#*;" and "*," shall be replaced
by the appropriate desighations
of operands, for example, P
and Q, respectively.

2: Symbols 4-3-31 to 4-3-33 may be
combined to such as *; 2> #%,
(OI‘ *1 z *z)s *1 < *2 (OI' *1§
*2) ’:*l 2*2- )

3. If this symbol is used in one
element of a series of cascade
comparators, the output marked
with this symbol is affected not
only by the operands, but also
by the inputs marked with
symbols 4-3-28 to 4-3-30.

4-3-32

(12-09-31)

Less than Output of a Magnitude Comparator

This symbol indicates < (less than) output
of the comparator. When the value of .
operand "#," is less than that of "*,", the
internal state of output becomes 1.

Remark: Remarks 1 to 3 in symbol 4-3-31
applies.
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Table 4 (Conﬁnued)

Symbol No.

Description + Meaning

4-3-33
(12-09-32)

Equal Output of a Magnitude Comparator

This symbol indicates = (equal) output
of the comparator. When the value of
operand "*1", is equal to that of "#a",
the internal state of output becomes 1.

Remarks 1. Remarks 1 to 3 in symbol
4-3-31 apply.

2. If this symbol is used solely,
the operands may be omitted
providing no confusion can
arise.

4-3-34
(12-09-33)

Borrow-in Input of an Arithmetic Element

This symbol indicates that in an arithmetic
element operating subtraction, the borrow-
in output from the lower figure is set as
the input.

Remark: Remark 2 in 4.3 applies.

4-3-35
(12-09-34)

Borrow-generate Input of an Arithmetic
Element

This symbol indicates that in an arithmetic
element operating look ahead borrow gene-
ration, the BG output of the lower figure

is set as the input (refer to symbol 4-3-36).
The borrow generation due to the foresight
borrow generation shall be determined
using BG, BP and BI input signal to

reduce the propagation delay.

Remark: Remark 2 in 4.3 applies.

4-3-36
(12-09-35)

Barrow-generate Output of an Arithmetic
Element

This symbol indicates that in an arithmetic
element operating subtraction, when the
borrow generates from the figure
independent of the lower figure, the
internal state becomes 1.

Remark: Remark 2 in 4.3 applies.
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Table 4

(Continued)

Symbol No,

Symbol

Description + Meaning

4-3-37
(12-09-36)

B8O

Borrow-out Output of an Arithmetic
Element/Ripple-borrow Output of an
Arithmetic Element

This symbol indicates that in an arithmetic
element operating subtraction, when the
borrow generates from that figure, the
inter state becomes 1.

Remark: Remark 2 in 4.3 applies.

4-3-38
(12-09-37)

Borrow-propagation Input of an Arithmetic

Element

This symbol indicates that in an arithmetic -

element operating the look ahead borrow
generation, the BP output of lower figure
is set to the input (refer to symbol
4-3-39).

Remark: Remark 2 in 4.3 applies.

4-3-39
(12-09-38)

Borrow-propagate Output of an Arithmetic
Element

This symbol indicates that in an arithmetic
element of operating subtraction, when
the subtracting and subtracted numbers
are equal, and the borrow is generated

if the borrow of lower figures exists, the
internal state becomes 1.

Remark: Remark 2 in 4.3 applies.

4-3-40
(12-09-39)

Carry-in Input of an Arithmetic Element

This symbol indicates that in an arithmetic
element operating addition, the carry
output from the lower figure is set to the
input.

Remark: Remark 2 in 4.3 applies.

4-3-41
(12-09-40) 7

Carry— generate Input of an Arithmetic
Element

This symbol indicates that in an arithmetic
element generating look ahead carry, the
CG output of lower figure is set to the
input (refer to symbol 4-3-42).

The carry by the look ahead carry-
generate is determined using CG,

CP and CI input to reduce the
propagation delay.

Remark: Remark 2 in 4.3 applies.
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(Continued)

Symbol No.

Symbol

Description - Meaning

4-3-42
(12-09-41)

]_ |

Carry-generate Output of an Arithmetic
Element

This symbol indicates that in an arithmetic
element of operating addition, when the
carry from the figure is generated indepen-
dent of the carry from the lower figure,
the internal state becomes 1.

Remark: Remark 2 in 4.3 applies.

4-3-43
(12-09-42)

O};

Carry~6ut Output of an Arithmetic Element
Ripple-carry Outiput of an Arithmetic
Element

This symbol indicates that in an arithmetic
element, when the carry is generated in
that figure, the internal state becomes 1.

Remark 2 in 4.3 shall be
applied.

Remark:

4-3-44
(12-09-43)

cP

CG
C

Carry-Propagate Input of an Arithmetic
Element

This symbol indicates that in an arithmetic
element operating the look ahead carry
generation, the CP output of lower figures
is set to the input. (refer to symbol
4-3-45).

Remark: Remark 2 in 4.3 applies.

4-3-45
(12-09-44)

£

 Carry-propagate Output of an Arithmetic

Element

This symbol indicates that in an arithmetic
element operating addition, when the
result of addition is 1 less than the carry-
condition and generates carry if the carry
from the lower figure exists, the internal
state becomes 1.

Remark: Remark 2 in 4.3 applies.

4-3-46
(12-09-45)

Content (CT) Input

This symbol indicates that when the
internal state of the input is 1, the content
value of element (e.g. a counter) becomes
"m". "m" shall be replaced by an
appropriate numeral (example: refer to
symbol 6-11-17).

If the internal state of the input of this
symbol is "0", it has no effect on the
element.
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