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Report from PT38: IEC 60617 - Rules for the construction of graphical symbols for diagrams, to the 
meeting in Tel Aviv 2009-10-21  

1 Task 

• To formulate clear criteria for the introduction of graphical symbols in the IEC 60617 database 
• To formulate explicit rules for the construction of graphical symbols for diagrams, with emphasis 
on symbols for complex concepts for which combinations of already existing symbols are used 

2 Membership 

• Mr. Arto SIRVIÖ (FI) 
• Mr. Fritz H. REUTER (DE) 
• Mr. Hiromasa YAMAOKA (JP) 
• Mr. Noboru TAKAO (JP) 
• Mr. Reinhard SCHOLZ (DE) 
• Mr. Sumio ARAKI (JP) - Convener 

3 Meetings 

E-mail based correspondence is managed. 

4 Experiences and observations 

4.1 Survey on the 60617 database 

As there were no responses to my first message in the E-mail group last year, I started to survey 
and assess the 60617 database at the beginning of this year and got the following information. I 
had to suspend the work somehow, but finally I prepared this report for the TC3 meeting in Tel Aviv 
and for the members of PT 38. 

I suppose this report may have much impact for the members. But, I hope we will start active 
discussion including for the next steps. 

4.1.1 The total number of the graphical symbols in 60617 DB 

Table 1 is the list of the numbers of symbols categorised in each status as of 4th January 2009. 
There are only 1835 items totally in the 60617 database. Now, approximately 10 more symbols are 
added. It means the database contains less than 2000 items only. We have to think about the 
ability of “Google”. There is no necessity to limit the number of symbols in the database. 
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The 60617 is now NOT a paper-based standard. It is a database fully applied ICT （Information 
and Communication Technology）. 

Status Level Numbers Users 
Standard 1509 visible 
Obsolete 263 visible 
Proposed 31 visible 
Rejected 31 not visible 
For test 1 visible 
Total 1835  

As of 2009-01-04 

Table 1 - The total No. of the graphical symbols

By the way, one “For test purpose only” item is now visible for ordinary users. It should be hided. 

4.1.2 9BCombined symbols 

4.1.2.1 10BThe number of elements 

In the existing database, there are combined symbols which are consisted from more than 10 
elements as follows: 

S id Name Elements
S00753  Reflex klystron 16 
S01618  Decoder/driver, binary-to-seven-segment 14 
S01721  First-in first-out memory, fall-through, 16x5-bit 14 
S01670  Input/output port, 8-bit 13 
S01683  Clock generator/driver, four-phase 13 
S01713  Programmable read-only memory (PROM), 512kx8-bit 13 

S01715  Programmable read-only memory, electrically alterable, 128kx8-
bit 13 

S00294  Trip-free mechanism, application 12 

Table 2 - Numbers of elements used in combined symbols 

These were transferred from former edition 2 (Part 12 and 13 are edition 3) of 60617 which were 
paper-printed standards. Do these make anything wrong in the database? 

 
Figure 1 - S00753  Reflex klystron 
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A national committee commented that combined symbols should divide into another database. But, 
even in the printed standards, these were included. Why should we separate these items into 
another database? Do any end users complain about this issue for the existing 60617 database? 

In addition, after establishing the validation team for the 60617 database, almost all of proposed 
combined symbols are rejected. If they are rejected, it is natural we should make all combined  
symbols which are already validated in the database obsolete. 

Is this practical? 

Combined symbols should be validated to avoid duplication. But, the element should be less than 
21. 

4.1.2.2 11BHow to combine the elements 

There are so many variations of combination for the combined symbols which uses same elements. 
For the symbols which are not in 60617 database, Annex A in IEC 61082 describes how to make 
combined symbols by the end users. 

The instructions in Annex A is excellent. But, on the other hand, the validation team is now very 
negative to validate combined symbols. Therefore, end users have to think and prepare many 
combined symbols. It wastes the man power of end users. It should be included more basic 
combined symbols widely. 

For example, two graphical symbols of Figure A.4 and A.5 for miniature circuit-breaker, which is 
very general, in Annex A may be included as alternative forms. But, should not included Figure A.5, 
A.6 and A.7 with additional functions. 

I mentioned in sub clause 4.1.1 that the 60617 database is NOT a paper-based standard. We 
should offer “On stop service” to the end users.  

4.1.2.3 12BSupplement of lacking symbols in the 60617 database 

There is a graphical symbol S00250 “Make contact, stay put” in the 60617 database. But, there is 
no “Break contact, stay put” symbol in it. 

In Japan, there is a FAQ (frequently asked question) as “where is ‘Break contact, stay put’ symbol? 
I can’t find it”. This situation also waste the end users’ resource. 

I propose to add lacking symbols as change requests. 

4.1.3 13B“Example” symbols 

When I and Arto SIRVIÖ maintained application notes in Part 12 and 13 of the former edition in PT 
32, I noticed approximately 80 to 90 percent of symbols in Part 12 and 13 were “example” symbols. 
They strongly need to know how to use the symbols in the standard. 
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Figure 2 - S01618  Decoder/driver, binary-to-seven-segment 

In addition, there are “example” symbols in other parts of the former edition as well. For example, 
“Trip- free mechanism, application” above mentioned in Table 2 is an “application” symbol. But, I 
think it is synonymous with “example”. 

 

Figure 3 - S00294  Trip-free mechanism, application 

A national committee commented that “example” symbols should divide into another database as 
well. But in my opinion, it makes end users’ inconvenience so much. It takes much time to search 
the target symbols among two or three databases. 

I repeat there are only 1800 to 1900 items in the database of which the search function is excellent 
and goes well now. What is the necessity to divide the database? 

 “Example” symbols should be included with a keyword “example”. 

4.1.4 14BGrid 

4.1.4.1 15BModule 

The module described as the unit M is defined in the sub clause 5.7.3.2 of IEC 61082-1 as follows: 

The unit M is used as the module for harmonising graphical presentation of objects, 
e.g. reference grids, location reference systems, drawing grids, and symbol sizes. 
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The unit M should for paper presentations or equivalent take one of the following 
values in millimetres: 

1,8 (2,0) mm; 2,5 mm; 3,5 mm; 5 mm; 7 mm; 10 mm; 14 mm; 20 mm. 

It is recommended not to use a module size less than 2,5 mm. If the module size 1,8 
(2,0) mm is used, special care should be taken to ensure the legibility of the 
document. 

NOTE IEC 81714-2 specifies that the minimum module size for the design of graphical symbols 
is 2,0 mm instead of 1,8 mm. 

For further information concerning scaling, modification of the module size, see IEC 
81714-2. 

According to this definition, in the former 60617 edition 2, the grid size of the symbols was defined 
to 2,5 mm as 1 M. But, almost all of symbols in the existing database are around 5 mm. Some big 
size symbols are around 3 mm or 4 mm. It means the 60617 database doesn’t follow IEC 61082. 
The 1 M is ambiguous. 

Reflecting the present situation, the basic grid size should be defined to 5 mm, but 2,5 mm for big 
size symbols more than 17 grids which means more than 8 cm square. 

4.1.4.2 16BSubdivided grid 

The clause 6.5 of ISO 81714-1 describes how to divide the grid as follows: 

As a basis for the design of a graphical symbol, an orthogonal grid of parallel lines 
spaced 1 M apart, where M is the module, shall be used. This grid may be subdivided 
into a 0,1 M or a 0,125 M grid (see figure 10). For the same graphical symbol or 
symbol family, only one of these two grid systems shall be used and indicated in an 
appropriate document. For the selection of the module M, see clause 6.6. 

This means that the module is subdivided into 10 or 8. In the Figure 10 of ISO 81714-1 indicated 
below, the subdivision into 10 is called “Grid A” and the subdivision into 8 is called “Grid B”. These 
are not indicated and the division of the module is ambiguous on each graphical symbol in the 
60617 database. 

A new field “Grid” should be added to indicate “A” or “B” into the 60617 database according to ISO 
81714-1. It is natural to review all pictographs in the database. 
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Figure 4 - Figure 10 – Examples of grids 

4.1.5 17BLine width 

The clause 6.6 of ISO 81714-1 describes how to divide the grid as follows: 

The relation between the line width and the module size M used for the design of 
graphical symbols shall be 1:10. Characters and lines of graphical symbols should 
have the same line width. Standardized line widths given in ISO 128-20 should be 
used. 

If additional line widths are required, the ratio between any two line widths should be 
at least 2:1. 

The size M is defined into 5 mm or 2,5 mm in clause 4.1.4.1. Therefore, the line width of graphical 
symbols should be 0,5 mm or 0.25 mm according to this rule. But, the existing symbols in the 
60617 database do not follow the rule. The line width of almost all of symbols is 0,35 mm when M 
is 0,5 mm. 

It is needed to re-draw all pictographs in the database. 

NOTE In IEC 61082-1, the line width is defined as follows: 

For drawings the possible line widths are derived from:  

For the value of M see 5.7.3.2. 

NOTE 1 For example if M is chosen to 2,5 mm, the line width would be 0,25 mm, 0,35 mm, … 
NOTE 2 For presentation on paper or equivalent media the possible line widths are 0,18 mm (0,2 mm), 0,25 mm, 
0,35 mm, 0,5 mm, 0,7 mm and 1,0 mm. 

This rule is not same as ISO 81714-1. But, the title of ISO 81714-1 is “Design of graphical symbols for use in the 
technical documentation of products — Part 1: Basic rules” and the title of IEC 61082-1 is “Preparation Of Documents 
Used In Electrotechnology — Part 1: Rules”. There fore, I follow ISO 81714-1. 

4.1.6 18BLine end 

There is no explicit rule how to terminate the line in the graphic symbols. But, it should be defined 
to unify the graphical symbols. In F.2 of ISO 81714-2, “Line end type” is defined as follows: 

A line may be terminated by different shapes. For lines with round ends, the radius is 
equal to half the line width. 

The following values and corresponding codes are defined in case that the line end 
coordinates apply to imaginary points regardless of the shape of the line end: 

– coded line end type 1 (round): the line end is terminated with a semicircle centred at 
the specified end point of a line (see figure F.1 a)); 

– coded line end type 2 (extended): the line end is extended by half the value of the 
associated line width (see figure F.1b )). 

The following values and corresponding codes are defined in case the line end 
coordinates apply to feature edge-to-edge limits regardless of the shape of the line 
end: 

– coded line end type 3 (arc):the line end is extended by the radius of the associated 
semicircle (see figure F.1 c)); 

– coded line end type 4 (truncated): The line end ends exactly at the specified end 
point(see figure F.1d)). If nothing is specified, a round line end type (coded line end 
type 1) shall be assumed. 
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Figure 5 - Figure F.1 – Line end types and their codessamples of ine ends 

In ISO 128-21, the lines use Code 1. 

For acute angles, the line end type should be used Code 1. See figure 6 below. 

For right angles, the line end type should be used Code 2. See figure 6 below. 

 

 

Figure 6 - Samples of line ends 

4.1.7 19BKinds of the lines 

The line shapes of S00064 “Boundary” and S00065 “Screen” do not follow ISO 120-20. They 
should be followed them. It means to re-draw. 
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Figure 7 - S00064  Boundary 

 

Figure 8 - S00065  Screen 

In addition, the application note A00019 for S00064 is unclear as follows: 

Any combination of short and long strokes may be used. 

It should be changed as follows: 

The combination of short and long strokes should be selected from Table 1 of ISO 
128-20. 

4.1.8 20BS00642 “Light emitting diode (LED), general symbol” and A00042 

In the 60617 database, the shape of LED is as follows: 

 

Figure 8 - S00642 Light emitting diode (LED), general symbol 

S00642 applies S00127 “Radiation, electromagnetic, non-ionizing” and S00641 “Semiconductor 
diode, general symbol”. 

In addition, application note A00042for S00127 is as follows:  

If source and target are shown, the arrows shall point from source to target. 

If there is a target but no specific source shown, the arrows shall point downwards 
and to the right. 

If there is no specific target shown, the arrows shall point upwards and to the right. 

These mean the arrows have to keep same direction for any variants as follows: 
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