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3.4  USA - System Identifier 6 (SI6)

This is a numbering system which was offered on a
commercial basis by Distribution Codes Inc. in the USA. It
uses the same 13 digit field length as EAN with the same
check digit calculation, and is represented by the same
type of bar code symbol. It is intended for use

internationally for non-food items liable to be sold
through retail checkouts.

ment was reached between DCI and the EAN Council that
the SI¢ system will use only the values 6l, 62 and 65 to RO
thz two left hand digit positions. These values are

ther=fore excluded from use in the EAN system and are not
allccated as Prefixes, so that ambiguity will not occur.
3+5 ISBN Numbering
ational Standard Book Numbering system, kased on
nal Standard -ISO 2108/1972 is in use throughout
for the numbering of published books. Agreement
reached between the EAN Council and the
onal ISBN Agency for the co-ordination of the EAN
systems, so that the ISBN number can be
ed ¢n beoks by means of the EAN bar code symbol,
ambiguity. ’
For purpoesa2. the Prefix digits 978 have been issued to
the agency Lor the exclusive use of book coding
tho w3t th ‘orld, and the Prefix digits 979 have been
res 5 for azny possible future extension. (See Appendix
1.} 2 three prefix digits are followed by the existing 9
digi: IBBEN number, plus one check digit, to form a 13-digit
numss which can then be represented by an EAN bar code.
Ful rating iastructions for the use of the co-ordinatad
IS2 system will be issued by the ISBN Agency and its
afrf 25, and-are not given in this Manual.
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4.0 - LIMITED CIRCULATION NUMBERING ot

The source numbering systems previously described are
intended for use on retail articles which are put into
general, unrestricted distribution. The number used for
any one article must be totally unique against all others,
and the-compatibility structures described above are
designed to achieve this.

In addition to the requirements of source numbering, both
the UPC and EAN systems provide for other number serics

whicih will be ysed only in limited circulation. Such
numbe s must be unique against source numbers, but may
themseives be used non-uniquely. i.e.limited circulation
numosTs may be used several times over, in separate
env::cnments, where they will not clash with each other; :
and nore of them will clash with source numbers. When such
numbers are used, -the originators assume responsibility for

i that circulation is in fact limited, and that

: items cannot "escape" to cause ambiguity

Any can .freely employ any of these series for his own
lim irculation, either as human readable numbers only,
for ntry at the point of sale, or in the form of a
stan Sbar code. Thus ANA members can use either the UPC
cr = 22N iorhz las, described below, as most convenient,
in oriate situations. The two principal
U ti&ns are : for the coding of redemption coupons;
av 2 azaing in-store of items which have not been
numceoad at source. ix
Giv 2 Redemption Coupons
Twe number series have been reserved for the coding of
redemncl upons, one in UPC and one in EAN. It should
b= noted, sover , that the use of bar codes for the :
iGeowlfica n of coupons is the subject of a patent action
in 1 S5A and the specification which follows is issued
witnout prejudice as to the legal position.

4.1.1 UPC Coupon Numbering

UPC 12 digit number system, the prefix 5 is reserved

In the
for use on coupons. This becomes prefix (0)5 in the EAN 13
digit field.

The convention has been adopted in the USA that coupon
numbars under this prefix should be structured as follows:

5 digits denoting the issuer of the coupon

2 digits denoting the article group
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3 digits denoting the redemption amount

- 1 digit check digit according to the standard

algorithm
Thus
i ~
g Prefix Issuer Group Value Check
¥
g {0) 5 SS 58S G G VVyV C
It is intended that the coupon number should be represented
by thz standard type of bar code. The value of this
convention to ANA users is that bar code scanning equipment
. g P
may e supplied programmed as standard to decode coupon
numbers under prefix (0)5 in this manner. This will be a
matizr [or agreement between users and their equipment
su ters, @
T ZAN Couroen Numbering

nunber system, the prefixes 98 and 99
on coupons.

The ZAY specification provides that the ten digits of the
numner Iollowing prefix 99 can be structured entirely at
the discreti each National Coding Authority. 1In the
apsanee of onal structure, individual users can apply
t! wn structure in agreement with suppliers of
5Ca t.
fhus :
Prefix § Coupon Data Check
99 | ¥XXXXXXXKXGX e
: ]
In <n. case of prefix 98, the EAN specification provides

thai the following digit shall be reserved to denote
the gesographical "territory” in which the coupon redemption
operates. The nine following digits can then be structured
at the discretion of the National Coding Authority or
Authcrities responsible for the territory.

Prefix Territory Coupon Data Check
98 T XXX XXX XXX C
Note that since only the ten values 0 - 9 are available

to denote the territory. it will not be possible to issue a
Separate territory number to all the National Coding
Authorities participating in the EAN system. Some National
Authorities may have to share a teritory number.
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This would not be done where there was a possibility of
coupons crossing a common regional boundary between
Authorities. Territory numbers will be issued by the EAN
Council to National Coding Authorities who request them.

.ANA (UX) has not at this stage taken any decision to

specify structures for either of these two coupon numbering
series, but will respond to the views of interested users
1n due course. Members who have pPlans to make use of har

ccde scanning for Coupon redemption are recommended to
discuss requirements with ANA (UK).
4.2 JPC In-Store Code, Long Version
In =he UPC 12 digit number system the prefix 2 is reserved
fer in-store use. This becomes prefix (0)2 in the EAN 13
digit field. .
The aining 10 digits plus check digit are therefore
av ie for use in-store entirely at the discretion of
=Eh 21ler, provided only that the scanning equipment can
be rammed accordingly. - Thus: e

? Prefix | In-Store Use Check =

I XXX XXX XXX X C

tpal use for this series of numbers is to deal
ble weight items, ie items sold in random weights

ay brice per unit weight - typically: fresh

m i1¢ vegetables, cheeses, delicatessen. The

avs digits can be structured in a variety of ways
te Zhe product type, and either the net weight or
tha : ed price. Equipment is ccmmercially available
for dutomatically weighing items, calculating an item price
fron vha2 unit price, and Printing the information in the
fern of a bar code label. The scanning equipment can then
be sooyrammed Eo use the prefix (0)2 as an instruction to
decods the ensuing 10 digits according to the particular
structure adopted.

4.2.1 UPC Standard Variable Weight Format

In the USA, a standard structure for variable weight codes
under number system (0)2 has been adopted. This permits
equizment to be constructed and programmed to a standard,
at reduced cost. The US standard allows only for a 4-diqgit
field for item price, which is not generally sufficient for
use with all European currencies, nor in particular in the
UK. However, any retailer wishing to make use of this
system in-store, in agreement with his equipment supplier,
can find full details in the UPC Guidelines Manual.
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4.2.2 EAN Standard Variable Weight Format

In order to achieve similar standardisation in Europe, the
EAN Council recommends the following format using number

Price for variable welght items. It is hoped that
equipment suppliers will be able to adopt this format as
standard for the European market.

2 digits Prefix always having the value 02
4 digits In-Store Code Number for the item, assigned

at store discretion

i digit Verifier Digit for the following price
digits, calculated according to the special
algorithm given in Section 4.2.3. ’

5 digits Price of the item, calculated fromﬁheight
and -unit price, and expressed in the
currency of the country (in the UK, this
will be ££.pp.0/5)

Check digit calculated over all the-

digit
pPrevious digits according to the standard
algorithm in Section 2.1.1.
Thus:
A ‘ .o :
: Prefix | In-Store Verifier Price Check
: § Code .
H i
!oigy2 [ O O O : \Y PPPPP C
s i
Notea:; while this format is recommended as a standard for
the programming of e uipment, it is still open to a
prog g
Tetailer to make use of number system (0)2 in any
©ther way in-store, in agreement with the equipment
supplier; eg to show weight instead of price, with
or without a verifier digit.

4.2.3 BAlgorithm for Price Verifier Digit

The recommended algorithm for the price verifier digit is
as follows: '

* Each of the 5§ Price digit positions has a numerical
coefficient or weighting factor assigned to it:
Price digit position 1 is weighted by 5+

2 is weighted by 2-

3 is weighted by 5-

4 is weighted by 5+

5 is weighted by 2-
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* To obtain the 2- weighted product of a digit, first
multiply the digit by 2. If the product is greater
than 9, subtract 1 from the product; otherwise
subtract 0 from the product. The units position of
the difference is the weighted product.
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Thus:

Table 1

Digit Calculation 2- Weightad j

Product

: 0 0x2=.0-0= 0 0
1 lx2= 2-0= 73 2
2 2x2= 4-0= 137 4
3 3x2= 6-0= % 6
4 4x2= 8-0= 8 8
5 5x2=10-1= 39 9
6 6 x 2 =12 -1=1T7 T
: 7 7x2=14-1=173 3

3 8x2=16-1=1T75 5

9 9x2=18-1=17 7

To obtain the 5+ weighted product of a digik, First
multiply the digit by 5. The sum of the digits in

the product yields the 5+ weighted product.’

L
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Ts obiain the 5- weighted product of a digit, take
the “en's complement of the 5+ weighted product of
that ailgit.
Thuss
Teble
Digit ! Calculaticn 5+ Weighted 5- Weighted
Product Product
e 0x5= 0 ' 0 0
1 1l x5= 5 5 5
2 2 x5 =10; 1+0 1 9 -
3 3 x5 =15; 1+ 5 6 4
. 4 4 x5=20; 2+0 2 8
5 5 x5 =25; 2+ 5 7 3
5 6 x 5 =30; 3+ 0 3 7
7 7 x5 =35; 3+ 5 8 2
8 8 x 5 =40; 4+ 0 4 6
9 9 x5 =45; 4 + 5 9 3 |




Retailers should note that there is no advantage in using
this number series unless more than 6 significant digits

(|
QY

STEP 1 : Compute the weighted product for each price
~ digit position using the above rules.

To find the Price Verifier digit:

For example,

given a 5 digit price field containing the values

31546:

Position Digit Weight
k 3 3 5+ .
2 1 2-
3 5 5-
4 4 S+t
5 6 2-

3TED

{In

= 14

STEP 3 5T

3
-
23
1
T

3 PAN In—-Store Code, Long Version

a
ticn of the sum found in STEP 2.
n ten's complement of 4 is 6 )

Weighted Product

- U

¥y at the 4

N WK O

2 : Sum the weighted products found in STEP 1.
the example given above, the result is 6+2+3+2+1
) F

ke the ten's complement of the units
(In the example

STEP 4 : ¥Find from Table 2 the number whose 5-
weighted vroduct is the same as the result of STEP 3.
i i xample, 6 is the 5- weighted product of 8 )

The resulit of STEP 4 is the Price Verifier Digit.

No further structure is specified; a
is therefore available for use in-store

scretion of the retailer. Thus:

-

In-Store use

Check

PGy SRR

3%

X X X X

XX XX XXX

C

e intention of this number series is that retailers
suid have the maximum flexibility to work out with their

uipment suppliers any non-standard encodation they

ire. In particular,

CH
v

are actually required.

see below.

Ui it can be used for variable weight
ms where-more digits are required than provided for in

2 EAN recommended version in Section 4.2.2.

so be used for in-store coding of item identity and
ice, for scanning at point of sale without price look-up.

Short version systems are available

-2

It could
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4.4 UPC-E Local Assigned Codes (LAC)

In the UPC system, certain values of the 12 digit number
series can be represented by a short version bar code.

'This is achieved by the suppression of zeros in the bar

code. When the full-length number contains several zZeros
in a particular position, these zeros are omitted from the
bar code, and the scanner is programmed to reinstate the
zercs when reading the bar code. Full details are given in

Sect. 5.7. The short version bar code is almost half the

size <f the standard version.

Of tixe zero-suppressible numbers, certain particular values
ceen reserved for in-store use and are therefore

izble for this purpose to ANA members. 1In a 13 digit
i}, these values are :

o<
NG

g Prefix In-Store Use Check
f from. from

: 01000 5

i {0) o to 0000 to €

§ 07999 9

I be szen from Sect 3.3 that these values have been
2 from the issue of manufacturer numbers, and
will not be encountered on source marked

L¥ essential that only these values should
allocation of in-store numbers. 1In

bacricular, if values other than 5 to 9 are used for the
laz: digit, :ihe short version bar code cannot be used.
Al mpers Irom this series can be encoded for in-store

means O a short version bar-code. In-store

rinting machines are commercially available, which

15533 s shori-varsion bar codes, using only the permissible
nurmerical values. When zero-suppressed, these numerical
valuzs becone o

010005 079995
to to to
9 9

“hen using such a system, it must be remembered that while
the label shows only a short code and a short number, the
scanner will reconstitute this to a full-length number
again. Therefore it is the full-Iength form of the number
which must be entered to the price look-up file. For
example, a short form in-store bar code with the apparent
numeric value
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012345

wopld have to be en

tered to a 13-digit price look-up file
in the form

000123400005(C)

See Section 5:7:2.

ne UPC~E LAC format provides a total of 35,000 iten number
m>inations for use in-store.

0
0
=

is version of short bar code is not available
-2¢ UK or in Europe for source numbering.

4.5 EAN In-Store Code, Short Version

=a . EAM~3 number series, the prefix value 2 is reserved
s - use. As explained previously, the EAN-8
right justified in a 13 digit field;
format for in-store use is:

Prefix In-Store Use . Check

I (0coo0) 2 X XX X X X c

Stal of six significant digits available for
ntirely at the retailer's discretion, in

the equipment supplier. This form of
represented by a short version bar code (See

Previous section, in the EAN-8 number
ix

value 0 is also reserved for in-store

Prefix In-Store Use Check

{00000) o XX X XXX ' c

Numbers in this form can be represented by the short
version bar code described in Sect. 5.6.

However, numbers in this form are also particularly
suitable for key entry. The six significant digits for
in-store use can be allocated to items in sequence
according to rate of sale, ie "velocity coding" in which
the lowest number values are given to the fastest moving
items. Since the prefix is zero, only zeros appear on the
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left of the velocity code, which may itself be as little as
one significant digit, plus the check digit. The

left-hand zeros need not be keyed in. Thus a large volume -
of 'item movement may be captured with a minimum of .
key-entry strokes.

If the fastest moving item in-store is coded No.l this
would be represented in the price look-up file:

Prefix Velocity Code Check
i (00600) 0 000001 7
L \ ~ J
Key—-Entr
{ J
b
Short—ver51on_bar code

Orlily the figures 1 and 7 need to be key-entered? *

the aldvantage of this system is that it enables retailers
e wo=rate simultaneously with key-entered velocity codes
a ikl Ciine scanning of source marked bar codes, both
5 3 me price look-up file. Ambiguity between the
et 2G .

therefore find it advantageous to start point
spture by installing electronic cash
entry of human-readable velocity codes to
ocik-up file. This file should be of 13 digit
ength in the first place. As and when source marked

}
[ 2g R
i ()]

codes beccme common, scanning equipment can be added
source warked items read in to the existing price file
wut syscems change.

4.7 Suspliementary Encodations
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Sections describe all the mutually compatible
tems and standard formulations known to be
o e present time, and likely to be in any way
to members and users of the ANA system. Note that
hese numbering structures use the same check digit
culation in the right hand position. Description in
s specification does not imply that any particular piece
equipment will necessarily be programmed for a gyiven
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c This must be a matter for agreement between
s and equipment suppliers.
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Keyboard functions are not part of the ANA specification
and operating procedures must be agreed with each equipment
manufacturer.
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Various "supplementary encodations” have been formulated by
equipment manufacturers for more or less specialised
applications, and no doubt this process will continue.
Users are invited to discuss any specialised requirements
they may have with ANA (UK), so that if warranted

supplementary specifications can be agreed at national or
international level. :
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5.0

5.1

The

BAR CODE SYMBOL SPECIFICATIONS

Standard Features

ANA number system, and associated number systems,

described in the previous sections are all capable of being

represer

ccde

rted by various versions of a machine readable bar
All versions of the bar code have the following

characteristics in common :

Bar code symbols are of overall rectangular shape,
made up of a series of light and dark parallel
bars perpendicular to an imaginary base line or
reference line, with a light margin on ‘all sides.

The light and dark bars are composed of modules of
uniform width, light or dark. (In the:following
descriptions a dark module is represented by 1 and
a light module by 0.)

Characters in the bar code representing numerical
digits are made up of 7 modules light or dark.

ir these characters the modules are grouped into
bars., with each digit represented by 2 dark bars

and 2 light spaces.

In zddition to the digit characters, there are
uxillary characters, comprising fewer modules,
usad as guard bars or centre bars for beginning,

znding, and separation.

The symbol is designed to be read
oxni-directionally by a fixed-position scanner. It
can also be read uni-directionally by a hand held
wand or light pen.

The symbol size is variable between limits in
magnification, to accommodate the ranges in
quality achievable by the various printing
processes.

Dimensions are specified for one particular size
of symbol, known as the nominal size.
Magnification limits are from 0.8 to 2.0 times the
nominal size.
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Digital values are represented in the bar code symbols by>7—
: - module characters arranged in different number sets known as
e A, B, and C, as follows:
{; I VALUE OF REPRESENTATION REPRESENTATION REPRESENTATY.
,ﬁwr) CHARACTER IN SET A : IN SET B . IN SET C
{ <
jE ; |
) | 0 00011101 0100111 1110010
j = - 1 00110001 0110011 1100110
- : 2 0010011 6011011 1101100
A,~1 : 3 0111101 0100001 .1 000010
U i 4 060100011 0011101 1011100
i i 5 0110001 0111001 1001110
i«j 5 00101111 0000101 J1010000
] ! 7 111011 001000212 1000100
? # i 8 110111 00010001 1001000
Y ; 5 G4 001011 0010111 1110100
f:‘~: ChaixcteIS'in umber set A comprise an odd number of dark
| modiies.  These are known as characters with odd parity.
,Aii} Charzecters in Number sets B and C comprise an even number of
; modules eése are known as characters with even
i - are shown in enlarged schematic form in
9
B “havacters in Number sets A and B always begin on the left
{ﬂ ¥ith a lignt module and end on the right with a dark module.
3 -haracters in Number set C begin on the left with a dark
~ moeile and end on the right with a light module. Taken in
fh csnjunction with the modules for guard pattern and centre
{ 3 patiarn, it will be seen later that every character in a
™ g symb begins and ends with a different module, light or
[~ Garx, from its neighbour to left or right. This means that
i the boundary between two characters can always be visually
. C—- i

‘istinguished, which 1s essential for unambiguous decoding.

p——

—
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5.3 Auxiliary Characters
Auiiliary characters are composéd as follows:
Auxiliary Number of Module
Character Modules Set
i Normal guard pattern == 3. 101
’ Centte pattern 5 01010
"E" version right _
guard pattern 6 010101
‘Thesea chazactcrs are shown in enlarged schematic.form in
aArpandix 4.

M e
AE 2T

ih .

Note 2:

Mominal Dimensions of Characters.

ominal size (ie, when the magnification = 1.0,
1 theoretical width of a character module is

respoading width of characters is:

-~ Mumpber set characters : 7 modules = 2.3l_mm

- Auxiliary characters:
« nodrmal guard pattern : 3 modules = 0.99 mm
. Centre pattern ¢ 5 modules = 1.65 mm
- "¥" version right guard : 6 modules = 1.98 mm

theoretical dimensions of all characters in the:
izz are given in Appendix 5.

The internal dimensions for number characters with
he values 1, 2, 7 and 8 do not exactly correspond

to multiples of the module width of 0.33 mm. This
is not an error. For these characters, some of
the bars and spaces are reduced or enlarged by
1/13 of a medule to provide 'a uniform distribution

of bar width tolerances and to improve scanning
rel iability.

The width of number characters is measured from
the one visually indicated edge (comprising a dark

bar) to the visually indicated edge of the
adjacent character.
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Note 3: The width of auxiliary character end patterns is
measured from a visually indicated edge to the
edge of the light margin surrounding the symbol.

Note 4: All dimensions given are ideal, theoretical
dimensions corresponding to the nominal size of
symbols. These dimensions are not intended to be
used directly in the preparation of symbols.
Production aspects and tolerances are dealt with

in Sect.6.0 seq.

Format of l1l2-character Bar Code

AMNA standard 13 digit numbers, other numbers in the EAN-13

PN

riz2s, UPC-A series numbers and SI-6 series numbers are
1 vepresented by a 12 character bar code. This bar code
mede up as follows, reading from left to right:

1) A normal guard pattern -

5 digit characters from Number sets A or B,

comprising the "left half" of the symbol

3
2}

3} 7 .centre pattern

€ digit characters from Number set C,
comprising the "right half" of the symbol

5) A normal gqguard pattern
&oenlarged version of this code is shown in Fig.l.
The bar code comprises only 12 digit characters and.
re

th2 13th digit in the above number series is
ted directly by a digit character. The 13th
c is not so represented will always be the digit
ftmost position of the 13 digit number. The
i digits in the number are represented by the

2 the bar code, in the same saquence left to

O D3

£.53.1 Variable Parity Coding of 13th Digit

The value of the 13th digit is enccded by permutation in
the use of Number Sets A and B to represent the 6
characters in the left half of the symbol. This is known
as using variable parityv in the left half: i.e. Number Set
A is of odd parity, Number Set B is of even parity, and the

left half 1s composed of a permutation of both odd and even
parity characters.
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The coding system for values of the 13th digit is as
follows:

Value of Number Sets used for
13th Digit Coding left half of symbol
1 2 3 4 2 6
O A A - A A A A
1 A A B A B B
2 A A B B A B
} 3 A A B B B A
% 4 A B A A B B
Do 5 A B B A A B
; 6 A B B B A A
i 7 A B A B A B
3 g A B A B B A =~
g 8 A B B A B A
5.5.%2 Paritwvy Mix of ANA Codes
Si all numbe2rs in the ANA series always commence with a
?:“‘.-

#.digit 5 in the left hand position, the 13th digit to
2 enceded by variable parity in the ANA system will always

hiave the valuz 5. Therefore ANA 12 character symbols will

S e

)
o lead L Lm,l .

12 thils will be:

A BBAAB

Atie. number 56-26451-73885-4 will be coded by:

have the same parity mix in the left half. From Ethe

Numier Sat:! ABBARASGB cccceccec
Characzers:iCuard Centre
Pattern 0 26 451 ipattern|7 3 8 8 5 4
L J

~"

Parity value = 5

Guard
pattern

5.3.3 Fixed Parity of UPC Codes

It will also be noticed that a value of 0 for the
13th digit is assigned to the permutation which
consists of Number Set A for all 6 characters in the
left half. As stated in Section 3.3 UPC codes were
originally conceived as consisting of 12 digits only,
with no need to encode a 13th digit. UPC symbols
are specified simply as composed of Number Set A for




the left half and Number Set C for the right half.
This particular fixed parity sequence has therefore
been used to represent a value of zero, and to give
to .UPC codes the implied 13th digit value of zero

which is required for compatibility with EAN-13
series numbers.

5.5.4 Human Readable Characters

The numerical value of the code in human readable
characters is printed underneath the symbol with

each digit below the corresponding bar code

character. (See Fig.l) The 13th digit encoded by variable
parity is printed outside the guard bar pattern on the
ielt. OCR-B font is specified for the human readable
characters: specimens are given in Fig.2. This font is
adcwpted only as a convenient standard typeface and it is
net intanded

that these characters should be machine read.

5.%.5 Nominal Dimensions cf the 12 Character
Bar Code

The dimensions for the 12 character symbol in the
nominal size are shown diagrammatically in Appendix 6.

These dimensions correspond to the nominal size module
width of 0.33 mm.
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, 12 number characters x 7 modules = 84
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- 2 guard patterns x 3 modules = 6
v

L I centre pattern x 5 modules = 5

5 modules

) T’b—wa
i

Width of code bars in nominal size symbol

sunats-
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31.35 mm

‘J 95 modules x 0.33 mm =

=

o The height of the bars in the nominal size symbol is
LY 22.25 vm. -This dimension is not modular, but is an
“\1 essenrtial function of the width in order to ensure
o omni-directional scanning. '

"y

The light margin which must surround the code bars
.~ij 4 (the-nvrinting zone) is indicated by the four corner
I marks {wnich need not themselves be printed).
‘*—} The. ilizht margin area corresponds to a minimum ofs
waad S

}
J

)
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- 7 module widths to the right of the symbol

~ 11 module widths to the left of the symbol

)

= - 1 module width above the symbol

R |

S 1 width between the lower edge of the
Iﬁ . bars and the OCR-B placed below them.
U

~d Th= n=ight of the OCR-B figures in the nominal size symbol
f- is S mm.
L .

A rn and guard patterns -extend below the

=~ the bars representing the number characters.
{_—{ Ztension is equal to 1.65 mm which corresponds to 5
4

,-~
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5.5.5 UPC Bar Code Differences

The 12 character bar code used for the source marking of
UPC numbers is the same in all essentials as that described

in Sections 5.5.4 and 5.5.5 with only the following minor
differences:

o
), )
—

.

~— - the 13th digit derived from the left hand

. parity (value 0 in this case) is not shown in
A human readable characte;s

- the OCR-B digit corresponding to the first bar
code number character is printed to the left of
I ‘ the bar code
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- the last bar code character (the check digit)

N is not printed at all in human readable
characters
- the first and last bar code number characters

are extended in depth.

se differences are quite immaterial to the scanning

OC238 and are described merely for the guidance of users
may encounter UPC bar codes on imported merchandise.

n numbers from the UPC series are used in-store in bar

} ©OYm (See Sections 4.1.1 and 4.2.) the bar code symbol

anc GIR-B figures can be constructed in exactly the same

fcrmat as described in' Sections 5.5.4 ang 5.5.5.

5.#8 Format ©f 8 character bar code

sion bar code is used to represent the
£t number and the EAN-8 short version

in Sections 2.2, 3.2 ang 4.5, It is made
2ading from left to right:

ver

-"
54

% normal guard pattern ’ )

oy 4 digit characters from Number Set a comprising
the "left half” of the symbol

% centre pattern

4} 4 digit characters from Number Set C comprising
the "right half"” of the symbol

5} £ normal guard pattern

An onlarged version of this code is shown in Fig.3.

Ine « digit characters in this bar code directly represent
ths © digits in the EAN-8 number series, in the same
Seqience laft to right. There is no parity variation from
thae Tixed pattern in the left and right halves of the
SYymocl.

5.4.1 Human Readable Characters

The numerical value of the code in human readable
characters is printed underneath the symbol, with each
digit below the corresponding bar code character. OCR-B
font is specified, the same as for the 12 character code -
see Section 5.5.4. Again, this font is adopted only as a
convenient standard typeface and it is not intended that
these characters should be machine read.
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5.6.2

bar code

Nominal Dimensions of the 8 Character

The dimensions for the 8 character symbol in the nominal

size are shown diagrammatically in Appendlx 7.

These

dimensions correspond to the nominal size module width of

0.33 mm.

8 number characters x 7 modules
2 guard patterns 'x 3 modules

1l centre pattern x 5 modules

¥Width 0of code

56

= 6

I

5
67 modules

bars in nominal size symbol:

67 moduies x 0.33 mm

= 22.11 mm
Tiwe hzight of the bars in the nominal size symbol is
*R.Z% mm. This dimension is not modular, but is an
€0y rcial function of the width in order to ensure
e ~jirectional scanning.
The lignt margin which must surround the code bars (the
crinting Z?ﬁ?) is indicated by the four corner marks (which
nesd not themselves be printed). :

i
e

fnis Light margin area corresponds to a minimum of:

mcdule widths to the right and left of the
;mbol

module width above the symbol

- i module width between the lower edge of the

number bars and the OCR-B figures placed below
them.

the OCR-B figures in the nominal

size symbols

Tne centre pattern and guard patterns extend below the
lower edge ©f the bars representing the number characters.
This extension is equal to 1.65 mm which corresponds to 5

mocule widths.

5.7 Format of the UPC-E bar code

This short version bar code consists of only six number
characters, and can be used only to represent zero

suppression numbers in the UPC series.

It is described

hera only for the guidance of retailers who may be
concerned with it in two ways:
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- it may be used for in-store symbol marking of
articles (See Section 4.4)

it may be encountered on imported merchandise
source-marked under the UPC system

(The warning is repeated that this bar code cannot be used
for source marking in the ANA system).

bar code is made up as follows, reading from left

to right:
1) "A ﬁorméi guafd paﬁtern
2) 6 digit characters from number sets A or B
3)  An "E" version right guard pattern.(See Section

Sier 3 )

arged version of this code is shown in Fig.4.

1

S
[t
N
‘-J

Variable Parity Coding of Prefix and
Check Digit for UPC-E

code represents directly only 6 digit values
it characters. Two additional digit values

resent the 6 digit characters. This is known
ble parity; i.e. Number set A is of odd _
set B is of even parity, and the bar code is

values thus encoded by variable parity are
1y a Prefix digit and a Check Digit

The value of the Prefix Digit iIs always
ding system for the two digit values is as
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Value of Value of Number Sets used for Prefix
Prefix Digit Check Digit Symbol Characters
1 2 3 4 5 6
0 0 B B B A A A
0 1 B B A B A A
0 2 B B A A B A
0 3 B B A A A B
0 4 B A B B A A
0 5 B A A B B A
: 0 6 B A A A B B
i 0 0 B A B A B A
‘ 0 8 B A B A A B
§ 0 9 B A A B A B
See also Section 5.5.1. Note that the variable parity
coding-systems for 12 character bar codes and for UPC-E bar
codas are- different. =

5.0.2 Deceding a Zero-Suppression Symbol

-

The PC-E symbol, on being scanned, vields 8 digit values :
€ values directly from the bar characters, and 2 values
frowm the variable parity. Thus: i
Bar Characters
A
r A
3] ' X C
\% X1X2X3X4X5 6
\
‘
\ /
Variable Parity
Thz value of the last bar code character Xg 1s then used
v determine the way in which zeros are inserted in order
o raconstitute a full-length number, as shown in the
£oilowing table. :




NI4T )

)

)

) i i

)

s

) )

Si

)
bd  Lad

)

)

) SR

v,

)

J

SYMBOL DECODED NUMBER
Character
Values Manufacturer | Item
0 X X X3X,Xg 0 C 0 X,X,000 |00 X5 %, X C
0 X X X%, X, 1 ¢ 9 X,X,1 00 [o o'x3x4x5c
0 XX XXX, 2 C 0 X,X,200 [0 0 X ,%,C
0 X X XX X, 3 C 1 o X1 X X0 0 (000 X)X C
0 x}xzx3x4x5 4c | o X1XX5%,0 1000 0 xC
x1x2x3x4x5,5 C 0 x1x2x3x4x5 0000G5C
'; x1x2x3qu5 6 C 0 x1x2x3x4x5 00006C
g 0 X, XXX, X, 7 C 0 X XXX, x 10000 7cC
Ag 0 X E,2.%,X_ 8 C 0 x1x2x3x4x5 0000S8C
,g o qu2x3x4x5 9 C 0 x1x2x3x4x5 000009C

..._,
L

The check digit is calculated over the
full-length reconstituted number.

,l
-
N\
L1

The above table shows short .codes reconstituted
©o full length numbers in the UPC series, ie 12
c¢igits in length. As explained in Section 3.0,
21l numbers are treated as right justified in a
i3 digit field. Therefore these reconstituted
numbers can be considered as having an
additional 13th (left hand) digit of value 0.

Tey b e -
NOLe M

L)

All numbers reconstituted from the scanning of
¢ UPC-E short symbol therefore commence with

2 zeros in a 13 digit field. As explained in
Saction 3.3, such numbers are reserved for the
UPC grocery series. Therefore the UPC-E short
symbol cannot be used for any other series of
Source numbering in Europe.

ticte 4: The UPC-E symbol can be used for in-store
labelling in the UK only if composed from the
restricted range of numbers assigned for this
purpose. See Section 4.4.

Scanning equipment which is available commercially will
normally be programmed to decode a six character_bar code
in accordance with the rules in this section.
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5.7.3 Human Readable Characters for UPC-E

The UPC specification provides that the numerical values of
the bar characters are printed underneath in OCR-B
typeface, with the Prefix digit outside the quard bar
pattern on the left. The check digit is not shown in human
readable form at all. The UPC-E symbol will therefore
appear-in this form on imported source marked merchandise.
UPC-E symbols used for in-store marking in the UK may

fclliow this convention, or use any other convenient form of
human readable characters, provided the dimensional

VLN Y

ra2guirements are respected.

~» 4.4 Nominal dimensions of the UPC-E bar code

ns of the UPC-E code in the nominal size are
mmatically in Appendix 8. These dimensions
G- the nominal size module width of 0.33 mm.

& number characters x.7 modules = 42
1 normal guard pattern x 3 modules = 3
L "E" version right guard pattern
X 6 modules = ¢
51 modules

Width of code bars in nominal size symbol :

b ¢

L modules x 0.33 mm = 16.83 mm

the bars in the nominal size symbol is

i3 dimension is the same as for the nominal
.2 character bar code.
rgin which must surround the code bars (the

d
} is indicated by the four corner marks (which
selves be printed).

Tiie itight margin corresponds to a minimum of:

- 5 module widths to the right of the symbol
- 11 module widths to the.left of the symbol
- nil above the symbol

= 1 module width between the lower edge of the

number bars and the OCR-B figures placed below
them.
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The height of the OCR-B figures in the nominal size symbol.
is 2.75 mm.

The guard patterns extend below the lower edge of the bars
representing the number characters. This extension is
egual to 1.65 mm which corresponds to 5 module widths.

5.8 Add-on Bar Codes

Certain industries may wish to have the facility of
encoding supplementary information in bar code form, for
internal purposes, in addition to the unique identification
number for the item which is embodied in the main bar code.
Toe use of this facility has so far been agreed for
publishers of books and periodicals, in order to identify
particular issues and editions of a publication for
vurposes of inventory control and returns. To avoid

not make use, of this

with the ANA Council.

ANA organisations have therefore adopted
ifications for two types of "add-on" bar

senting 2 digits and 5 digits respectively.
ications are identical with specifications

2 UPC Council in the USA. This standardisation
to encourage the economical production of

t capable of scanning add-on codes for those who

1z the use of such extra scanning equipment is
purely optional at retail: retailers with
normal point-of-sale scanning equipment will
not be able to read add-on codes

Mote 23 the add-on code hust not be used for
identifying item differences which should be
distinguished in the main code: see Section
2.6

tote 3¢ The add-on codes can be used only with
l2-character main codes, and not with the
short form 8-character codes

The ANA Council has not adopted any rules governing the
ways in which these supplementary digits can be used to
represent information. Individual industries may wish to
choose conventions for use within their own industry.

5.8.1 Format of 2-digit Add-on Bar Code

2-digit add-on numbers are represented by a bar code made
up as follows, reading from left to right:
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k) a special left-hand guard pattern comprising modules
1011

2) © a lst digit character from Number sets A or B

3) & special Delineator pattern between digits,

comprising modules 01

4) a 2nd digit character from Number sets A or B

-3

here is no right hand guard pattern.

5.8.2 Variable parity check, 2 digits

no explicit check digit for the 2 digit add-on
hecking is done, however, through the choice of the
t (A or B) used for the two digits. This choice
© the value of the add-on code in the way shown
llowing table:

- ot

[

Value of the Number Set
Add-on Code

Left hand Right hand
digit digit

Multiple of 4, ie

30, 04, 08 ...

O o
(o)
>
hod

© {Multipie of 4) + 1, ie:

01, 03, 09 ..... 97 A B
T

i (Multiple of 4) + 2, ie:

. 02, 06, 10 ..... 98 B A
P {Multipie of 4) + 3, ie: , .

i 03, 07, 11 ..... 99 . B B

5.8.5 Format of 5-digit Add-on Bar Code

5-d4igit add-on numbers are represented by a bar code made

up as follows, reading from left to right:

13 a special left hand guard pattern comprising modules
1011 :

2) a 1lst digit character from Number sets A or B

3) a special Delineator pattern between digits,
comprising modules 01

4) a 2nd digit character from Number sets A or B
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5) Delineator pattern 01

"6) " a 3rd digit character from Number sets A or B
7) Delineator pattern 01

8) a 4th digit character from Number sets A or B
9) - Delineator pattern 01

190} a 5th digit character from Number sets A or B

There is no right hand guard pattern

5.8.4 Variable parity check, 5 digits

rU

icit check digit for the 5- Olglt add -on

"five-digits in a manner similar (but not
thiat used in calculating the check digit for
umbers as” in Section 2.1.1; and then using
c ue to determine the choice of number set (A
or #i ized for sach of the five digits.

For sxample, if the add-on code is 86104:

Sten i Starting.at the end, sum the alternate digits:
T g + 1+ 4 = 13
Step 2: Multiply the result of Step 1 by 3.
. - L3 x3 = 39
Sten S Sum the remalnlng digi ts.
N 6§ +0 = 6
Stez 4: Multipiy the result of Step 3 by 9:
T 6§ x 9 = 54
Sterz 5: Add the results of Step 2 and Step 4:
39 + 54 = 93
Step 5: The check value is the units-position of Step 5:
X = 3
The number set can now be determined by using the following
table;



