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1. SCCPE

1.1 Purpose. The purpose of this standard is to detine the Standard
Department of Defense Bar Code Symbology (SDS).

1.2 2Application. The SDS shall be used whenever par code marking and
reading operations are employed within logistics operations.

T S N S S F R S AR L e T
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2
the tollowing specifications, standards, and handbooks for the issue listed in
that issue ot the Department ot Defense Index ot Specifications and Standards

(DODISS) specified in the solicitation form a part of this standard to the
extent specified berein.

.l.l WM& Unless otherwise specitied,

MILITARY STANDARDS
MII~STD-105, Procedures and Tables for Inspection by Attributes.
130, Identitication Marking ot U.S. Military Property.

smf*i...'.cations, standards, handbooks, drawings, and mblu:atl.ons

L ey e —-:_

8
Ea
!

actices for Uniform Container Symbol (UCS).

by the Distribution Symbology Study Group is

MAASA | ) -l ba
e Automatic Identitication Manutacturers (AIM).

(Application for copies should be addressed to the Mater ial Handling Institute,
Inc.k 1326 Freeport Road, Paittsburgh, PA 15238.)

(Non-Government standards are generally available for refere
are also distributed among mn-Govenunent standards bod i

'edoral agencies.)
S

- S -———

3

-

-3 Order of precedence. In the event ot a contlict between

standard and the reterences cited berein, the text of this standard will
precedence.

i
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3. DEFINITIONS

2 1 2 a P T PN [, UL S e ol S e mmmmeed mbe Y o PO PR .
3.1. 3 ot % bar code. e 30 S ‘ﬁax. code iS a variabie iength, discrete,
sel F-r*!-p(‘_k'lr}g bidirectional, alnhamumaric bar code, Its character get

contains 43 meaningful characters: 0-9. A-Z, -, .. S, /. +. %, and space,

Each character is composed of nine elements: five bars and four spm Three
ot the nine elements are wide (binary value 1), and six elements are narrow
(‘binary value 0). An additional common character (*) is used for both start
and stop delimiters. Table I presents the code symbology for the 3 ot 9
har-code characters. - ’ -

3.2 Bar. The darker element of a bar code.

—— Pu s

3.3 Bar Code. An array of rectangular bars and spaces in a predetermined
pattern.

3.4 Bar width. The perpendicular distance across a bar measured from a
point on one edge to a point on the opposite edge. Each point will be defined
as having a reflectance that is 50 percent of the difterence between the
background and bar reflectances.

3.5 Bearer bar. - A rectanqular bar pattern circumscribing the bar code,

e et = = eSS e—er Fa— - —

often used with a bar code directly printed on corrugated tibertoard.
3.6 mmmm. A bar code format which pe:mits reading in

PP, PPNy TN A\ WL ad B . AR

Complementary (Opposite) directions &cross the bars and Fp&?:éﬁ

3.7 Bwary. Pertaining to a characteristic or’ p:opex:ty involving a
selection, choice, or condition in which there are two possibilities.

3.8 _mm A code which makes use of exactly two distinct characters,
usually 0 and 1

3.9 Carrier. In a transaction, the party that provides transportation
services, e.qg., truck, boat, rail, etc.

P T

3.10 m Letter, digit, or other special torm that is used as part
of the organization, control, or representation of data. A character is often

3.11 Character get. Those characters which are available for encoding
within the bar code.
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2,12 Choaromboas oo oot (ODT) The mumher of har coded characters that are

-t o l“!lﬂ:lﬁl Iz In l Il!:ll 15:5!10 N i N WAL N b M b
dl laved in aarh iv~h ~AF har ~ndo

T iy [ A =t Add wLBerbld AdRrbl VA WG WA

3.13 Closed System. A system in which a single authority has control over
all elements, e.g., data content, bar code printing, bar code scanners;
Opposite of "Open System”™.

3.14 Code density. The nunmber of characters that can”” appear per unic of

iength, normaily expressed in Characters ‘fx‘:f inch (CPI).

3.15 Diccrete Code. A har code in which the intercharacter gaap is not part .
of the code and is allowed to vary dimensionally within wide t:o]erancelimﬁs.

a wo - 24 Y U ey U e | PRy Vgt Sy G Vg Uy S T P T Py PRV T S el L Y
Jed/ HILALY . A UNagque paoysical Ooject aouc <l IO AT A LUl e
defined.

3.19 Readab Interpretation (HRI). The exact interpretation ot the
encoded bar code data presented in a human-readable tont.
3.20 :‘ntﬁ ‘g‘h@[‘“&"ﬁ:‘f g_@‘o Lm Spa:e"" between the J.ab‘ astT elen‘-a"‘l'c‘ of one
e amicmne ol bha Edveot Alamand AG O-l-\a M-imb nhar“nr nF a Adcrvwatao >
[~ [-"% ) LiLOL AU Wh A AT S W S
£

3.21 Mamfacturer. Actual producer/tabricator of an entity. not necessarily
the supplier in a transaction. Manufacturer°®s ID code is a property of an

entity, not of a transaction. See "Supplier” for transaction.
3.22 HMargin {quiet zone). The area immediately preceding the start
oo amione aemrd E£ATVAmcssrms b S mhasambay ikl Arambaine A mark saase
GoLTl QM LVLIAIVWAIRN Wi O WV CUAL G LGh ¢ WAL CUHILG AT 5V KU Ny Cuss
provides the same retlectance as the spaces.
3.23 Message. The string of data characters encoded in a bar code. (Also

called a field.)

3.24 PMon-Read. In a bar code system, the absence of data at the scanner
output atter an attempted scan due to no code, deiective coue. scanner taiiure

Pres Aavrmemobesies oo

UL VPCLAWL TLLUVL e

3.25 Open Svstem. A system which contorms to established standards and that
therefore can be readily connected to other systems that comply with the same
standard. Opposite of "Closed System™.

3.26 Prant @ggg; Signal (PCS). A measure of the contrast between the

bars and spac:es a ynbol. it is based on reflectance measurements at a
specitied waveleng h ot light.

BRI A T s " EmIsren N ryreir-irera
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3.27 Print Qualtiv. The measure of compliance of a bar code symbol to the
requirement of dimensional tolerance, edge roughness, spots, voids,
reflectance, PCS, quiet zone, and encodation.

3.28 Read Rate. The ratio of the number of succ

attenmpt to the total number of attempts.

3.29 SDS (S DA

b
human-readable interpretation (HRI). The 3 ot 9 bar code is

of size, density, contrast, and code pattern. The 3 of 9 bar code is also
refertedboasCode390:Code3ot9. : '

.
W
2
Y]

3.30 Selfechorking har anda .

2.0 poli-checking bar code. . ‘A bar code which uses a checking algorithm
which can be applied against each character to guard against undetected errors

3.32 Start and stop character. A distinct character represented by an
v 4 et N obae %) suemmed b Abem Bl oo 2o o

aSTerisk, Or star (¥), usad at UBD@WWWWOIE&DJOISD&I code

peculiar to the 3 ot 9 bar codé.v

3.33 fupplier. In a transaction, the party that produces, provides, or
mmishesmiwotmme.otherthmtrasportationsetvwes Also see

aCartier”
WOLL AL o

3.34 m A conplete bar code contajni.ng mrgms, start characbe:, data
.characters, - intercharter gaps, check digi ). and gtoo character. ’

3.35 Traceability Number. A number assigned by a controlling authority to
provide unique identification to an entity or group of entities to permit
tracking of the movement of that entity or group of entities trom point to

peint through a series of transactions.

3.36 Unit size. The width of the narrow element. (The narrow bar and tt

narrow space are equal in the 3 of 9 ﬁé{ébde.) This width is referred -tto ag
the "x" dimension.

3.37 Yendor. See “Supplier®.
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4. GENERAL REQUIREMENTS

LY S 979 Aide -—armw o

applications unless otherwise specitied.

4.1 3 ot § har coda doarrintion The 3 0t 9 bar code shall be used tor al
t.1 2 o6 7 bar code description orf 2 Ddar ¢ De used 1o

4.2 Human-readable jnterpretation (HRI). The HRI ot the 3 of 9 bar code
shall represent only the encoded characters. The HRI 1s intended to be used
only for human recognition and is not intended to be machine readable. For
exanple, a national stock number (NSN) normally would be marked
5960-00~127-4329. However, when bar coded, only the 13 digits are to be
encoded and the HRI will be marked equally as 5960001274329. Note that the

ad sizes of the characters can be. in any easily read tont and are to be a
minimm of 0.094 .dnches (2.39 mm) in bheight. The HRI may be marked above
besjde or preferably below the bar code.

4.3 SDS contiquratijon. (When specitied by the procuring activity). An SDS
message shall consist ot a nunber ot 3 of 9 bar code data character symbois
enclosed between start and stop code characters, with the corresponding HRI
characters. An example of an SDS message containing the data string "ABCT® is
shown in figure l. The dimensioning requirements are detailed in section 5.2.

4.4 COptional code formats. See section 6 for tbeoptionaluseotcwa
‘characters, -broken megsages, and-the full American Standard Code-for . .
- Information Interchange (ASCII) character set. "An encoded 1eading spaoeshall
be used wben &ndd only when tbe optional broken message format is being used.

(See 6.2.1) When both the broken—message format and the check character are to

be used, the encoded space shall also be considered when calculating the value
of the check character.

4.5 Special requirements. There may be applications that require special
considerations concerning the code format and density as well as the HRI
contents, size, and location. The pertinent application standard or
procurement document shall take precedence for these applications.

NOTE - An example of a special requirement is for a bar code with a density ot
9.4 characters per inch and only 0.016 inch (0.406mm). high that is etched into
the edge of a printed circuit board.
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1ABLE 1. Code Configuration
CHAR. PATTERN BARS SPACES | CHAR. PATTERN BARS  SPACES
1T R W NN Em 10000 0100 M Il BE B R W 1000 0001
2 HEE NE E B 01001 0100 N HEEENE NE 000 0001
3 M EN W E N 11000 0100 O M EEEE B 000 0001
4 M B EE E Em 00101 0100 P R BB B W 0100 0001
s MW HER B B 10100 0100 O MW E N ER BN 000 0001
6 MW EE N E 01100 0100 R IR W W W W 10010 0001
7 BRA N B EE 00011 0100 S HEE ENEE =R o0 0001
8 Ml W MW EE W 10010 0100 T B WM BN W W 000 0001
9 M N B W 01010 0100 U B E W N Em 1000 1000
0 N MENE BN N 00110 0100 V R B B E ER 01001 1000
A Il B E N B 1000 0010 wW Il B EERR 1000 1000
e M E N Em 0100 0010 X M WM EEE BB 000 1000
C B BN W B Wm 11000 0010 Y Bl WM ER ENR 000 1000
O H B R N Bm 00101 0010 Z B PR Em EWR 0100 1000
E MR MR =m R 10100 '0010 - 1 W N BN N 0001 1000
F REE EE W W 01100 0010 - BE W E M E 10000 1000
G HMIEE NN BN o0On 0010 |SPACENN Tl B B W 01010 1000
H IR W N Wl W 10010 0010 + B B MM W W 00110 1000
' HEWMME NER N 01010 0010 s M B W W W 00000 1110
J M E N EE W 00110 0010 /! B R W W W 00000 1101
K B EENE BEm 1000 0001 + W W MW WM W 00000 1011
L EEE EE WEE 01001 0001 » EE W W W 00000 Ot

The*symbol denotes a unique start/stop character which must be the first and last character of every bar code

NOTE: PRefer to Table VI tor tull ASCII encodation.
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S. DETAILED REQUIRSMENTS

5.1 Reflectivity and contrast.

b ] n_ oy s -

S.1.1 Reflectivity.

§.1.1.1 Light sourmes. Four snectral bands are referenced:

S — =1

Spectral i Wave Length Typical Sources

helium-neon (visible)

B633 633 4 5%

B680 680 £ S% visible laser diode

B8IC 800 + S% solid-state laser diodde
B900 900 + S% invisible infrared sources

Tnese bands represent spectral responses requu:ed from the measuring instrument
(light source, filter, detector). Band B633 corresponds with scanners using
saurces anittinsg vicihle rad licht within the B633 gnectral bandl, Ramd RERN
SUALLLED UL ADIIALT L4 Argue w;u..u I LT OVJJ Spocie i pel~3 Gy eisiey)

cay v
corresponds to devices that respond to visible laser diode sources that operate

’ he visible _‘_*8'0 band. Band B800 corresponds to reading devices that
respond to laser diod& light sources that tlight within the near infrared

apprognabe detectors operat!ng in the infrared. All the measurements shall be
mxle in the final package configuration as it is to be scanned. Some printing
pmcess&suchastboseusinghﬂ(scontamingcarbonwmeasnyachieve
alareimbn smmmbocmmmt £ =Y threa gnectral banis. nl-‘\nr nr{nf-{nn nrogesses suweh
SGSUACe CGXRICTasc 4in ua..l. e GpFGe L AT PewreeSts

as those using various __g_r:gd_ dyes may gﬂf-iqfv the r&mirenenm of the BG633

band but not for the 8800 or B90O bards. Bs a minimum, the marked bar code
symbol shall meet the contrast and reflectivity requirements for band 3800 and
for banvd B633 using barium sulfate (BaSO4) or magnesium oxide (#MgO) as a
photometric standard. Reflectivity measurements shall be made with incident
irradiation at 45 degrees from a normal (oerperﬂicular) to the surface and
reflected flux collected within a 15 degree angle centered on the normal. The
bar codes shall be cezdzble when utllizing scanne that operate m‘the bamd of
Y aevew <O

e knl-m the B632 and BEN0 bands inclu 1cive ur n’nee otle
wavaiengais oetéeen Ces & v

el &SIV UL BAS ul\“-“ \v AL e brnded W Wl Feds TV vl

exceeding 0.90. The calculated opacity value of a material shall be detemined
by two reflectance measurements (!q and Rz). The first measurement (Ry) shall
be taken on a blank material sample backed with enough layers of the same
material so that doubling the nunber of layers will not change the measured

val ue of

eflectance Tha coarond maacnhiremant (Ra) <hall he t=ken on the sane
N de O LLU N e Ale W VAL IR GAIVAL AR \l\‘] SIRAAL LA BIN Whdd Ve b WEE Wi e
biank material sample except that a black backing sr

1311 be placed directiy
behind the mate lal sanple instead of uultipl layers. The reflectance value
of the black backmg shall not exceed S percent. The calculation of the

opacity value is as follows:

.s‘

Opacity Value = 1.00 - (R} ~ Ry) or Ry
R ) 1

w
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when bar code syn{_\,ols re to be marked on nonopaque naterials with opacity
valuw less than equal to 0,90_. reflectance measurements shall be made on

e bar cade synbol with & backing material which has a reflectance vaiue equal
to that of the bar code synbol backing in the final packaging conflgutdtlon.
When the bar code symbol is applied to the r.ma.L pacncage configuration, there
shall be no greater than 10 pex:cem: variation in the reflectance values of the

white elements due to the interfering patters showing through nonopagque bar
code synmbol materials. ’

§.1.1.3 Bar reflectivity. The maximm. allowable reflectivity of the dark
bars is related to the reflectivity of the light spaces. Bar code symbols with
spaces that are less reflective will require bars that are *darker" (less

\1E55
reﬂ.ective). Table IT illustrates the maximm bar reflectance R, as functions
of space :eﬂectarce Ry. The mininim Space reflactance shall be 25 percent for

bar code SYIIDO-LS with narrow bar widths nqna1 t0 or aqreater than 0. 020 inch
1A CNO wenl

{0.508 mm). The mininum space reflectance shall be 50 percent for bar code
synbols with narrow bar wxdths less than 0.020 inch (0.508 mm) .

TABLE II. Allowable values of bar reflectance.
me I'anIJIwH
Reflectance Bar Reflectance

D (%) Rn. (%)

D " ANP SoNe?

. 25 6.25
30 7.50
35 8.75
40 10.00
45 10,28
S0 12.50
55 13.75
60 15.00
65 16.25
70 17.50
75 18.75
80 20.00
85 21.25
S0 22.50
a5 23.75

100 25.00

NOTE: In the sbove table, the minimum contrast ratio of R; to R, is 4.0, ad
the minimm print contrast signal (PCS) is 75 percent.

10
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5.1.2 Print Contrast Signal (PCS). The PCS is defined as:

BCS = Ry = B

&

calemaen T [Py W NN -4 [Py I Gy —SUGTU I THPR T 3 Sy - L NP —, Iy S
Wi Ny UK LellicClait LILUm e whlte Spa-es, aid iy 1S Uk reiieccance
from tho darlk hare Tha minimim DG aTlaand {e 78 rmaran

Al W WA ALY WUALOD e Al MMALIAMRBAMEI K\ a..l..l..vv"::u AT I LRI

5.2 Qx!g_d_mszm_d_inm&;m The 3 of 9 bar code can be marked at
various densities to accommodate a variety of marking and reading processes.
Examples of acceptable densities in CPI are: 9.4 = high; 5.7 = medium; and 3.0
= low. High density codes are commonly used where space is -at'a premium. Low

B lbre Al 22297 Lo W 2 hmbn ool ol N _a o n N Do WY S Rl oA
UGQIS4LLY CUUIES wWililil 1a-1liLale UAIALEU HAaterl lald DAKLLNg SO sCaners.
M +ra=-hich dancit+ioc Araatar Fham Q A4 (DY maor lha nead in AlAacalolaAanm and

WA R AP MWD ALATOD YATULLCL WAL JeT Wi 4 BAY WS i AVOWL T LUV Al
special applications w

oAl A )A l-allNlos wikd:l LeJuliied, Wl D% 40 o297

are the nominal wldth (x) of the narrow elements and the nommal ratio of
wide-to-narrow elements. The allowable range for the ndéminal unit size and the
nominal wide-to-narrow ratio is as follows:

Minimum nominal unit size - 0.0044 inch (0.112 mm)
(for special applications)
Minimm nominal unit size - 0.0075 inch (0.190 mm).

(for general applications)

Maximmm nominal unit size = 0.0200 incl (.508 mm)
(for general applications) :
Maximm nominal unit size - 0.0400 inch (1.016° .
{Fnr ernarsal arel s~
\N i 'k

Nominal wide-to-narrow ratio - 2.5:1 to 3.0:

Nominal wide~to-narrow ratio of 3.0:1 is
actual wide-to-narrow ratio will depend on the actual (marked) sizes of the
exc 3

narrow and wide element, but shall not eed 3.3:1.

€ 21 fAdan cwmd TTOY Lol -l ML . L Y Lt La o . a P s o

5.2.1 Code and HRI bheights. The bar code height can vary to suit specific
readina and mark ina ronniramantc Mhn hoae ~Anda hat~hte 1308~ 3 L-L7~ TTT
AT Ay K KR U] ICQULITRIICS. AT DAL CUUIT IrcdUlilo LAOLTU Ul Ldle 141
shall be nsed for t corresnaondina ranacc aof har ~cade danci v Yar +hace

. .—-—v- E A2 N S vvo-.-v-:vr—" -y LAligho WL QL YWwWC \J\_llﬂ‘.\-jo A VA U NOT

applications where these heights are not suitable, height requirenents will be

as specified by the“esponsmle procurement ac 1v'ity. The correspord ing
minimum HRI heights are also listed in table III.

11
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TABLE III. Bar code and.HRL heights*®
A. Bar code and HRT heiohts for general use.
Bar Code - . Bar Code Bar Code HRL
Density Range Minjmmm Beight | Maximum BHei Minimum Bei
in (mm) | in (nem) in (mm)
1.7 £ CPI < 3.0 0,75 (19.05) | 1.25 I (31.75) .125 l 3.18
3.0 < CPI <€ 6.5 0.375 (9.53) 0.875 | (22.23) .094 ‘ 2.39
6.5 < CPI < 9.4 0.25 (6.35) 0.50 l (12.7) .094 2.39
B, Bar code and HRI heights for special apolications,
Bar Code . 'Bar Code - Bar Code BRI
in | {mm) in | {mm) in (mm)
. 9.4 gcPT <12.5] 0.125 |(3.18) | 0.375 | (9.53) 063 | 1.60
12.5 < CPI < 15.5 | 0.0625 |(1.59) | 0.250 | (6.35) 035 | 0.8
XA al arwenT amatbamme Ar AAand s bkt Anme may Aambnbka &ha en Al hat~he anAd
WLG& GW*L\—Q‘.-LUI‘O Vi VVIRN A LLVILD Nﬂ] Ui LALT Wiice UoT vl ) AJliv CQlrs
density combinations other than those shown in TABLE I11.

RN WM W Y W er ws

12
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5.2.2 Intercharacter aan Tha mimimim agan hetbtween characters ig the Same as
dad 8 8 S ae s e el e Apre ALTC MULLAMLUN YO e wTTwds Swasm=a

the minimum dimension (x) ot a narrow element. The maximm mtercbaracter gap
width shall be three times the width ot a narrow element (3x) (see tig 1l). 1In
most cases, the minimum dimension (x) is used.

inch (3.17 mm).

5.2.4 Spacing between bar code and HRI. . The spacing-between the bar code
and the HRI shall be a minimm of 0.01 inch (0.: and a imm or 0.25
B 22 A .\ B oammn LEEoom h A Y CRemon Bbam TMYY dm Lea Vdawm vedbbh Abn hae macda Fys
ARl VeI D 4 o &je TR VIR MW 4D AT 4Add Whbil W WAL VWAUGCy 4L
cehall ha mytcirda & miot onnoc _

(=23 == =1 L N bl P N -l B \:\‘-bv L LA
5.2.5 Spacing between edge of label and HRI. The minimum spacing between

the horizontal edge of the label and the HRI shall be 0.0625 inch (1.588 mm)
(see tig 1).

5.2.6 Mwmwmmm. he tollowing

o~ L B o wmer demar Sesn Sic~ )
spacing OTEerw eSSl O Lig <«J s

cmtigutatmn (st:acxed) ¢ the uessages shall have a minimum separation ot 0.375
inch (9 mm) and a maximum separation ot 0.75 inch (19.05m) from bar code
to bar code (see f£ig 2).

Drenmcsnbnd Sua_ VNV dovn CNC anmmocenm When monamdom Sonbde e, un aabe s ) @0

50201- SSPAL QLU AU LA wo NEDSOOOTD « 405 bpaca -yucuu:cu tWO BSparately
coded SDS messages on the same ‘Line shall have a minimum separation ot 0.5 inch
mm) (see f£ig 2).

5.2.7 Maxjimum punber ot encoded characters. The maximum number of encoded
data characters in a single SDS message shall not exceed 30 data characters
unless ot.herwxse specitied. The total number ot enooded characters shall not

el e S Wond o A b A, om b Ammm

wWwp <l CLS axa OUEZ control

13
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3
. 0
15 inch (19.05mm) MAXIMUM

3
h 4
)

11

|

-t
SAMPLE 2

8.81 INCH ¢8.25mm> MINIMUM TO 0.25 inch (6.35 mm) MAXIMUM

" NnEe?
Wed U

HLH .,\‘—‘

(12.7 am)j
| MINIMUM

—

SAMPLE 4

SAMPLE 3

14



5.3 Bar code tolerances.

5.3.1 Measuring tolerance. The width of marked bars and spaces Can be
measured with an optical comparator ot electrooptical measuring instruments
using retlected light incident at 30 degrees tO 45 degrees Lfrom & normal to the
marked surtace. When using a comparator, a magnification ot 50X is recommended
although, with some loss of accuracy, 20X may be used. Marked bar codes with

Lo s SV

reasonably smooth bar edges are easily measured by visually averaging the edge
rwgmess over a linear reticle on the comparator screen.

5.3.2 Calculating tolerance. The allowable marking width tolerance (t) is a
function of the nominal width {x) of a narrow element and the nominal ratio (n)

Ot the wide ©O0 Narrow elemenis. mis tolerance is defined as:
t = 3;( ) ( - z) or t =4 (.1481) (n - .6667)x

Note that the nominal value ot n shall be in the allowable range ot 2 to 3.
The actual (marked) value of n shall be no less than 1.98 nor greater than 3.3.
Table IV shows the tolerance for some of the commonly used dimensions and

ratics. The actual G%E‘.Sl"}' obtained may vary dem“.c!.’...ﬂ.g on the actual bar width

and intercharacter gpace dimensions used.
TABLE IV. 2b1e:nnQes_:n:_aelented_qsnsihiegp
. Nominal Width (x) | Wide/Narrow | Nominal Width .mxxl Element
Density Narrow Eiements Ratio Wide Elements Tolerance (t)
Crl {in} { ) n {in} _; {mm} {in) {mm)
15.5 0.0044 0.112 2.5 0.0110 |} 0.279 0.0012 | 0.030
12.5 0.0055 0.140 2.5 0.0138 | 0.351 |0.001S | 0.038
9.4 0.0075 0.190 2.24 0.0168 0.427 0.0017 | 0.044
8.6 0.0080 0.203 2.5 0.0200 | 0.508 0.0022 | 0.055
7.4 0.0100 0.254 2.2 0.0220 | 0.559 0.0023 }0.058
6.3 0.0100 0.254 3.0 0.0300 0.762 0.0035 10,088
5.7 0.0120 Q.305 2.5 0.0300 0.762 'Q .0033 10.083
T 5.4 0.0115 0.292 3.0 0.0345 0.876 |0.0040 0.101
4.8 0.0160 0.406 2.0 0.0320 | 0.813 0.0032 | 0.081
3.9 0.0160 0.406 3.0 0.0480 | 1.219 0.0055 | 0.140
3.0 0.0210 | 0.533 3.0 0.0630 | L.600 |0.0073 | 0.184
2.3 0.0300 0.762 2.5 0.0750 | 1.905 0.0081 | 0.207
.7 0.0400 i.0i6 2.5 0.1000 | 2.540. lﬁ 0109 [ 0.276

15
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5.4 Spots. wWids, and bar edge rougmmess,

5.4.1 Geperal. A major aavantage ot using the 3 or 9 bar cocae 1S 1ts
selt—checKing property which leads to a very low character substitution error
(misread) rate. The character substitution rate varies with the print quatity
of the bar code symboi ardd operator tecimique.

c A D RNar oo r;mmme A Mmarétasm Mamean A Raer Ardaas rrewrTace 19

JeTed AL _SASSSw ANVYARISN2® 4r VEL LA UTHLTE Vi NGl GUYT AVULIRITOS aS
permitted in the bar and space width tolerances. The white to black and biack
to white transition mmm are determined where the apparent retlectance ot a

S.4.3 SpOtEs_and voidsS. A singie spot or wid Of suiticient magnitude in an
densdldosasmani submcmeoasmioncs surndsrn veoe il Moserma 6 Cramd amaswuar fea PR anrd o Sha
AN AV IAUGL GlaL G- CAAIEC Widd LCAIST QG WAkl DLAQUICL W IVL L CTAad Wi WU
erarmIna | Ine naccoac directliv thronah the datert . Hawuaver . fun indenondent
m-l“lv e Bl 6w W v“w\-‘! “A&w:.. N ies WA e de W W § w“\-'“' A 4 .-u‘\_r\-.-u\-..-
detects ocQurring along the same scan.within the same character code coulid

produce a supstitution error. SuCh error can onlily result 1t a void 1n a wide
bar is aligned with a spot on a narrow bar within the same character code.
Spots ard voids which meet elther ot the tollowing criteria are permitted:

?

de & Spot or void Can be contained within a circie wiose diameter is
N A4 ¢amne &ho nAaminal widéh Ad Sha Rnarr ol amant
VeT LANKSD Wic LIVIUWIIGL WAL LI Vi WK GV CoaCucaive

p'n:esnot or void occupies NO HD than 25 percent ot the area of a

. circle whose diameter 1s 0.8 times the nominal width ot the parrow
elepent. Largetspotsorvomscmbeexpectedtoreduoetnetu:st
read rate depending upon their size.

e
L]
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6. NOTES OF IMPORTANCE
6.1 Marking Metbods.

6.1.1 SDS message marking. Any marking process that produces an SDS
message meeting the requirements ot this standard may be used.

MNivnami crmemicona men sesmcccsseaomib el @ o be o code o oo ad

e 1T 2
Ceduak & .

-1.2.1. Printing practices. ic print ractices tor print
SDS messages directly on corrugated tﬁboardpare ci:xe‘gcgmed in MGonExem 3

Practices tor Unitorm Container Sympol (UCS) Transport Case Symbol (ICS)."

oorrugated fiberboard. The recommended minimim nominai width ot the narrow
e.Lement or direct printing on corrugated tiberpoard shali be 0.020 inch (0.508

+« For dairect ?rtnf-ad bar coges, the recommended minimum ratic Of wide-to—

row element width is 2.5:1. Dlrect printed bar code densities greater than

7 CP1 are acceptable when they meet the requirements ot this standara.

;E g

’-l

6.l.2.2 Bearer bars. A bearer bar is a rectangular bar pattern
circunscnbmg the SDS message mrlzontally and verticaily. A pbearer bar may

[ N Py v | e e w w oo .

beé enplioyed O provide unitorm sUppOrt tor the printing piate at Critical areas
. Darsrvwrerneerwd

near the SDS message tor direct printing on corrugated tibervoard. Recommended
.dimensions ot the bearer bar are also contained in the report reterenced in
6.1.201. ;

6.1.3 Thnermal printing

£ 31 D 1 | V VTP O . e Ao o A B e 8 o 2 A& ____ A A _a.. L aZr__ _ __a

O.l.3.1 PELDOGS. There two thermal printing methods, dir and
indirect (thermal transter). Both methods can be used to achieve accurate
sharply detined bar codes.

6.1.3.2 Direct thermal pranting. Direct thermal printing utilizes heat
sensitive paper and theretore the heated print head contacts the printing media
(1abels) directly. Only thermal label stock that has the capabillity ot being
scanned in both the B633 and BBU0U bands shaii be used. This stock is more
aurable and resistant to heat and industrial solvents than the white-colored

organic labal stock is. The materiatl shall have the canahifity Of being

BEAVE vase ApRasaddvy VA Wiy

sCanned by laser~diode and visible red scamners. In any case thermal labels

shall not be used on material that will be directly exposed to suniight tor a
petioaottmeexsceeamngeexs

6.1.3.3 Ingarect tpermal printing. When indirect thermal pranting methods
are used the beated printing beads are gppiied to an 1nk ribbon and the ink 1s

then transterred to the label material. Care shouid be taken to use the

correct combination Ot ink ribbon and label material when using this printing
method.

Pt
-
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>~
the material to which 1t
or the litetime ot tne mat:eria.t n wmcn tne bar code 1s marked. For these
applications the bar codes may be laser-etched, photo-imaged, or utilize some
other permanent marxing tecmnology. A variety Ot permanent marking methods are
shown 1n MII~STD-130, Identitication Marking ot U.S. Military Property.
Permanent marking teq.luements shaii be used when specitied Dy the prouris

e TP mbeomar e

vy
- & 48 dm wwmermvassends snavls dewce Sorbvan Ay hae A o
GoLiVilYye whether Oor not a DO AL IC PRLAKNITIL W W
| aiso be anamd+ian

c-rw

LS XA )

Lo e /-3 9.7 AL C% = -4 x> ~
of 9 is strongly selt-checked i most situnations oo not req.u.re a check
é._____k__f. it a A-_if-- .__..Aeag_c-a_l fA..-.:_-_ ‘-Mﬁiﬁ--' Gata amcvio‘:-i' a
Fmsr AR Arasear Mmam A artrtadt SN OO MOeE Ao When this ontion i1s to be
CIGeN ClldL G LSa W e aoaeG

THARAAALCAL M OOTIg< TVANd S WEtEiS WP wewes LR & L=

*no
WA AR
exercised the data shall be tollowed by the encoded check character. The check

Character is the moduius 43 sum ot all the character values (see Table V) in a
given message, and 1S printed as tne last character. ChecKk character
generation 1s illustrated py the tollowing exampie:

Data Message: 12345/ABCDE

- - ol o~ oy 2
Sium of Valuies: 1+2+3+4+5+40+10+11+12+13+14 = 115. Divide 115 4
rarmdedont 423 D ereb bha vamadndng ')0 'Phn chock Ccharactor 3 the character
YV LA &P & Wil LG LCadiiliasiry

corresponding to.the value ot the remainder, which in this exanple is 29 or

“I". The comlete message, 1ncliding the check character would theretore be

12345/mm
TABLE V. Character Vaiues tor Determining the Optional
Cheok Charahbar
Character | Value Character | Value Character | Value
0 0 F 15 U 30
1 1 G 16 v 31
2 2 H 17 W 32
3 3 I is | X 33
4 4 J 19 | Y 34
5 5 K 20 Z 35
6 6 L 21 - 36
7 7 M 2 . 37
8 8 N 23 Space 38.
9 9 o 24 S 39
A 10 P 25 / 40
B i1 Q 26 + 41
o 12 R 27 g 42
D 13 S 28
E 14 T 29

18
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6.2.2 Use of encoded leading space for breaking long data messages. It is
sometimes advantageous Or even necessary to break up long bar code messages
into two or more shorter messages. The break may be needed due to spece
constraints or bar code scanner capability. If the first data character of a
Code 3 of 9 _message is a space, the bar coded reajer appends the information

........ HA,M 3 :l-
contained within the message (excluding the leading space) to its buffer. Th

SR T VY AT WULATL e AlidD
operation continues for all Code 3 of 9 messages that contain a leading space.
When a Code 3 of 9 message that does not contain a leading space is read, the
message is added to the reader's buffer, conpleting the data entry event. See
uanple of a broken message in Figure 3. It is recommended that the individual
messages 4o not exceed 22 characters each and that the conbined data does not
exceed S0 .characters.

Egm SPRCE NO ENCOQED SPACE

T T s e

mesSSHLE

-BATA HITH ENCOOED LERDING
SPRCE BLUS

DATR HITH NO ENCOOED LEROING

sace BTG

OATR MESSAGES CD("IBINEfI AS ONE
CONTINUOQUS ORTA MESSAG

Figure 3. Example for Use of Broken Messages

[
w
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£ o 2 . en £:11 ACCTT IT im3ital +m intoarmal ~clnco-100ned

QedlLed CAIVELO JTONL U Lutl HOALLe LA UULLTU LU AilTliiaa CausSTT AV wptas
oraticsne nlu waroe mauv ho 1lications that reguire the encodation of
vrhl-. S A T [ ] -l Fed A L a1 8 - e Al ] -

Z I ; t of 128 c‘aaracterswl;nay bé
encoded by using the Code 3 f9synbo $, /, %, and + as precedence codes
26 letters, as shown in Table VI. While m the "Full ASCII" mo:]e, the

characters if they are followed by a digit, space, synbol, or stop code. If
e = 1 \ rey

e AL . __*_

LA e e . o P WY Sy et e L b e
one of these special characters is followed by a letter, the pair of i ster
e AarmAaladl ac ahrcres o Malla UT WAka bhak &ha VTresnr ~aca lakrbare af +ha
D USLAALICGA GO OIBIWLL A1l 44GJLAS Yaoe AWLE WHRL LN AVATGA wiawe AV wLwls Wa Wil
alphahat are renrecentad hv a nlng gsion followed bv the corresnornding letter (a
alphahet are represented by a plus sign followed by the rresp g letter (a

is 4+A etc.) Certain ASCII control codes are altemately named as control :
letters. For example, carriage returm (CR) is also known as Control M and is
represented in Code 3 of 9 as . Many Code 3of9readensareintemauyf

= - s _ » - Py - a
both characters are symbols (+, -, ., /. §, §). For example, *—* denotes
o wwn o e wea Y _wW_._ Ll DL e LW e A e eV b Y AtV m T sl
CLEAK DUrrite 1T tionaily, J0 PGSS10iEe GWoCialacilel Jaoels> wiiicii
bt mharantara ara curhale are racawruvad €far nea ae ~antral Yahale Par
LAJLL] WIKILG.LTLO al A Vi UIT GO WViiLA Vi LBICdTe &N

ST vare &

characters +AtB/ revers rue,
+A+B/P would be decoded as ab . If the reader is not in the ASCII mcde,
i as it appears, i.e., +A+B/CDP.

e
axamle, t xIT 3
P

6.2.4 Use of ultra-high densities. Ultra-high densities greater than 9.
DEe USE in closed ':s-low > and speC ecial a@"li@.tiﬁ_ﬁ— when SQ&—--'ifiBJ" LUY the

.o < b AN Lln smwarridar A€ tha har ~~da markinas Crannara
PLUCUL MY a&-LIVILY, Wi U PLIVAUTL Ui WS Uadl LUuT ualhddigse [=- "t =4 ppEe -y

oc will not nenallv be ahle t0 read the
diedinadles @ Sl Nl Sl WA u‘su w-aavl DR W W S i SESW W WSaSwawee———l ———

e Soan N e

lower-density bar codes and the scanners generally uséd will not usually read

c
-
b
gk
z,
*
F
A
2
-
1
e
:
1
4 <

ultra~high density bar codes.

20
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TABLE VI

9 Conversion to Fu

ode 3 of
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6.3 Changes from previous issues. Vertical lines or asterisks are not used

in this revision to identify changes with respect to the previous issue due to
the extensiveness of the changes. -

22
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READABILITY REQUIREMENTS

10. GENERAL
10.1 Scope. This appendix establishes the criteria for detemmining the
acceptability of bar coded data based on readability of the bar code. The

requirements and information contained herein are a mandatory part of this
standard.

a9 =~ - . o ___ . e __ —_ PR

aarn vt Aoevmemd i Ao blha besnn AL mmebaod - el e e lim ememerls Qence decemlen T e s
are nNoT GepenaeEnic O U Ogpe Or macteri NAarkea Or OO We IxlKing TeCmiolsg

untilized. Incenection of the NG chall ha nerformad after anv nrocace Fhat mau
‘:.‘“w. c--lurw‘:‘vil ~7 _l:’ L d Sl A A Gld. A Bl Ve t/\—aa:vn.o-w e N S wll r:.wwu Tl GA Y WJ
affect the readability of the bar code. It will be acceptable if the bar code

‘MIL-S'JD-IOS, Procedures and Tables for Inspection by Attributes

30. DEFINITIONS
Not applicable.

40. SPECIFIC xuuunm.l.umcl"u"‘;u. S will be \-q)‘l;able if the bar code can be
successfully scanned. A successful scan is achieved when a bar code is read
with three or fewer attempts with a wand-type scanner or two or fewer attempts

)
with a laser scanner. These requirements apply when the scanners are being
used in accordance with correct operating procedures as specified by the
scanner manufacturer. A minimum of 97 percent of the bar codes in a shipment
§h31.} be suoc&ssfully read within the above parameters, and 100 percent of the

labels must meet the format requlrements. Random sanplmg shall be in

earmare Frenrl e @02 Sole STY T
accordance with MII~STD-105.

23
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msmucnons h..ond.duoﬂodb-nhow-‘ dardization d is better, the DaD provides this form for use in
submitting comments and suggestions for impr Al of millitary standardization documents are invited Lo provide
seggestions. This form may be detached, foided along ihe lines indicated, tapsd along the looss odgs (DO NOT STAPLE}, and
nlhd.hbb&s,b-qdrnuwdbknhutmmm“-whumﬁdnqmnduurpnuuon,-..
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wobku. EnurmuoekSnymhnotnhudm;-poqﬁcp-nmpholuudocum-nL If block 7 is filled out, an
acknowiedg t wiii be mailed io you wiihin 30 daye to iei you know thai your comments were received and are being
coasidered.

NOTE: Thia form ey aot be wsed.to request copies of d m“wmwvﬁmdﬂuﬁougudnnfmd

4 e ol AN __a_ ___L__faa_ A __ abll_ &
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